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ABSTRACT 

 

 The Harbor Water Access Project assisted its sponsor, the Boston Environment 

Department,  in its goal of making the harbor safer and cleaner for boaters.  Through 

surveys, interviews and data analysis, the project reviewed and developed mooring 

permit and pump-out facilities databases.  These were then used in making 

recommendations about the permitting process and the ability of the harbor to meet 

pump-out requirements set by the EPA.  Recommendations include a streamlined 

mooring permit process which allows more fluid integration between departments.  This 

process will also limit input errors, making it easier for the Boston Police Harbormaster 

to verify permit information. The project also developed suggestions and supporting data 

for a potential óNo-Discharge Zoneô application to the EPA.  The project also developed 

Geographic Information Service maps to graphically display this data for concerned 

parties, and as a way providing this information to boaters. 
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EXECUTIVE SUMMARY 

 

 Since the late 1980s, a significant effort has been made to clean up what was once 

the ófilthiest harbor in the countryô.  Boston Harbor has come a long way due to the 

efforts of the Clean Water Act and recreational boating has also grown into a two billion 

dollar industry (Cox, Tom).  In Boston, individual marinas attribute as much as six 

million dollars in spending to the many customers frequenting neighborhoods off of 

boats.  Constitution marina supports 27 jobs alone, dedicated to serving marina customers 

(Cox, Tom).  In an effort to make Boston friendlier to local boaters, as well as to increase 

safety, the city government has recently instituted a mooring permit.  In addition, the 

Boston Environment Department (BED) is taking steps to ensure that the harbor never 

returns to its former state.  One possible plan is to institute a no-discharge zone in the 

Boston Harbor area, which would prevent recreational and commercial boats from 

discharging sanitary waste within a set boundary.   

 With the new attractive state of Boston Harbor, recreational boating has become 

increasingly popular each year.  There are several important amenities located throughout 

the harbor that are valuable to recreational boaters including marinas, mooring sites, and 

pump-out stations.  Marinas provide stationary docks that allow boaters to tie up their 

boats safely and many of them also provide pump-out facilities.  Pump-out stations are 

used to properly dispose of sanitary waste on boats so that it is not directly discharged 

into the waters.  Many of these pump-out stations around the harbor were funded through 

the Clean Vessel Act, which contractually binds marina owners to provide free pump-

outs to the public for varying amounts of time. 

 The BED is interested in promoting an increase in recreational boating in Boston 

Harbor while also continuing the environmental progress of the harbor.  The BED aims to 

accomplish this by providing the public with a complete map of the amenities located 

throughout the harbor that is easily updated to remain accurate.  Another feature of this 

map is that it allows the BED and other organizations to see a complete list of pump-out 

stations and the capabilities of these stations.  This is helping them to decide if Boston 
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Harbor has the capability to support a no-discharge zone which would be a very effective 

way of protecting the cleanliness of the harbor. 

 The goal of this project was to help the BED to encourage recreational boating by 

verifying and mapping the location of access points throughout Boston Harbor and 

streamlining the mooring permit process.  Simultaneously, the project was intended to 

provide information to the Environmental Protection Agency (EPA) about the harborôs 

capability to support a No-Discharge Zone (NDZ).  The team developed a Geographic 

Information Systems (GIS) database showing the distribution of mooring sites, pump-out 

facilities, and marinas.  This can be used to facilitate greater boater knowledge of these 

harbor amenities and help the EPA to determine the viability of a NDZ to protect the 

harbor. 

The Boston Police Harbormaster and his staff play an important role in keeping 

the harbor safe by enforcing regulations.  The Harbormaster also has the responsibility of 

maintaining all mooring locations and the mooring permit application process.  These 

duties are important for several reasons including homeland security, verifying mooring 

placements, and boating safety.   

 In order to accomplish this project, the group used several methods which are 

broken down by each deliverable the group produced.  The group interviewed many 

parties, including the Boston Police Harbormaster, the Treasury Department, marina 

operators, and boater interest groups.  In addition, a survey was developed and completed 

which recorded a wealth of information on the pump-out facilities in the harbor.  Finally, 

the group ran data analyses and combined information developed in the project with 

information already available to assemble useful and sustainable deliverables. 

Findings 

 While conducting this project, the group found several problems in the current 

data and application process.  The group quickly realized that there was a major problem 

with the mooring data that the team received from the Harbormaster.  The applicants 

submitted their mooring location coordinates in many different formats and often did not 

report accurate data, so it was difficult to create a complete database.  The group used 

different analysis techniques to correct the data on a case by case basis.  After correcting 

the data, it became evident that the team had a complete data set of the mooring locations 
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throughout the harbor.  The group also recognized that in order for the database to be 

sustainable in the future, it was important to restrict the types of data that people were 

using and hold people accountable for incorrect data.     

 Another problem that the group encountered was with the flow of information for 

the mooring application process.  In order to move forward, a data input and editing 

method was used to develop project maps.  When the project started, the system in place 

required information to be passed back and forth constantly between the Harbormaster 

and the Treasury Department.  This system was inefficient for both parties because they 

had to spend extra time to get the exact information they were interested in.  With this 

system, it was also difficult for the Treasury Department to check if Boston residents had 

paid the proper excise tax.  The group realized that the process could be improved 

drastically by restructuring the flow of information and only providing each department 

with the information that pertained to them.    

 The last major constraint that the group faced was the large number of mooring 

permits using paper applications instead of electronic applications.  This needed to be 

taken into consideration because the City of Boston cannot require that the public submit 

their applications electronically.  Although the team could not require it, it was important 

to strongly encourage electronic submissions in the new application process to save time 

and effort.   

Conclusions and Recommendations 

 With the development of the project deliverables, this project provided the city 

government with several key items to support the harbor; however, they will be useless if 

sustainability is not taken into account.  With the mooring database, several steps will 

need to be taken to ensure that the changes made will take effect in the future.  Through 

an internet-hosted database maintained by MIS, application information can move 

smoothly to interested parties.  The database needs to be stored centrally so that it is 

accessible both by the Harbormaster and the Treasury Department.  Fields in this 

database include the existing required data, but are also flexible to encompass future 

demands as they arise.  Most importantly, this database must automatically update a GIS 

map so that both deliverables will be linked together.  This updating process uses 

technology already in place on the cityôs MIS servers, so it is a relatively straightforward 
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process.  These two deliverables are mutually dependant, so this link will be crucial for 

sustainability. 

 Through work with MIS the group has determined the best course of action for 

the permit process.  The 2007 registration period is mostly over, so these 

recommendations will not take effect until February of 2008, when the new permitting 

period begins.  When new applications come in, either through online forms or a paper 

form inputted by city employees, the information will enter the database and be flagged 

as a pending permit.  The first step in the process will be for Treasury to approve the 

permit after verification of mooring fee payment, excise tax, and outstanding debt to the 

city.  Once Treasury approves the permit, it will be flagged for the Harbormasterôs 

review.  The Harbormaster will determine whether or not the permit is in a safe location, 

and approve the permit if it is.  He will do this by accessing a temporary map which will 

display the requested location for the new permit.  If he approves the permit the flag will 

then be removed and the data will be available on the main map.  At any point in this 

process, if the application is denied, the applicant will know exactly what caused the 

rejection and will be given instructions on how to rectify it. 

 The online map will be a representation of data that will reside in the databases 

developed during the project.  The map will be accessible to the Treasury Department, 

the Harbormaster, and to the general public.  MIS will be able to mask data such that 

these users will see only data pertinent to them.  For example, the Treasury Department 

will see information relating to tax payments, while the public will only see the permit 

number, location and size of the boat.  This map will draw on other information owned 

by the city government, so whenever more recent charts or aerial photographs become 

available, they will be updated on the map.  In addition, the map can be set to include 

information on other amenities such as marinas or touch-and-go piers.  Finally, this map 

will also include a layer of data on pump-out facilities.  This will be useful to boaters 

looking for this resource, and to the city in its effort to develop a no-discharge zone 

application. 

 Based on the information collected, the team concludes that the pump-out 

facilities in the harbor are close to meeting the requirements for a no-discharge zone, but 

have yet met all of the harborôs needs.  Many of the marina operators spend so much time 
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providing pump-out services that they have begun to feel as though they were the only 

outfit offering such a service.  This is indicative of a lack of resources necessary in this 

area.  The harbor is approaching the necessary amount of pump-out facilities for a no-

discharge zone, but it will need at least two more pump-out services before it can be 

considered fully ready to support the demands of the boaters.  For these new services, at 

least one of these needs to be a pump-out boat on the water.  In addition, subsidies may 

need to be offered to pump-out stations in existence to encourage an increase in service 

offerings. 

 If these recommendations are adopted, a considerable effort must be made to keep 

the boaters satisfied.  The Commonwealth of Massachusetts cannot afford to alienate the 

growing industry of recreational boating.  Boaters will likely embrace these initiatives, so 

long as they are implemented with consideration to the resources and interests of the 

primary users of Boston Harbor. 
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INTRODUCTION 

 

  Since the 1980ôs, America has experienced a number of movements to clean up 

its environment.  One of the more significant movements has been promotion of cleaner 

waterways through legislation like the Clean Water Act.  Harbors, lakes, and rivers 

across the country have been the focus of various government and non-government 

organizations that have the goal of cleaner, clearer water in mind.  As major harbors 

begin to see the fruits of these efforts, opportunities for economic growth are rising.  

Areas that were formerly devoid of life have become sites of fishing, public beaches 

have sprung up, and recreational boating 

has grown enormously in popularity.  

Figure 1 shows a recently populated 

mooring area in Boston Harbor.  The 

waterfront areas associated with this new 

activity have an opportunity to become 

economic centers in their respective 

cities, so long as we are able to take 

advantage of the resources at hand. 

 Boston Harbor, in particular, is a site with tremendous opportunity.  Boston 

Harbor has gone from being ñthe filthiest harbor in the nationò in 1986 to a popular 

locality for swimming, recreational boating, island tourism, fishing, and a host of other 

activities (The Leading Edge, 2004).  Sewage treatment plants combined with an 

increase in pump-out stations (boatersô alternative to dumping waste into the harbor) 

have helped the harbor to become cleaner and more popular. The waterfront area of 

Boston Harbor is rich with public services ranging from hotels and restaurants to 

museums and concert venues.  If Boston can take advantage of the increased boating 

activity of the harbor it has an opportunity to encourage an economic growth in areas of 

the city accessible by water while protecting and improving the marine environment. 

 Organizations like the Boston Environment Department (BED) and the Boston 

Waterways Board (BWB) are taking proactive measures to assess this opportunity and 

Figure 1: Sailboats Moored in Boston Harbor 
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take full advantage of it.  The BED is concerned with the environmental well-being of 

the area, while the BWB is more concerned with the promotion of harbor use.  Should 

the BED develop an interest in implementing a No-Discharge Zone (NDZ) it will 

require certain information for the application to the Environmental Protection Agency 

(EPA).  A NDZ would prevent the flushing of sanitary tanks onboard vessels near the 

harbor or its islands.  The BWB is interested in the opportunity to encourage economic 

growth in the waterfront area by facilitating use of harbor access points.  Of particular 

interest to the BWB is the location of moorings throughout the harbor.  A mooring is a 

float that boats can be secured to, which is held in place by a large weight on the ocean 

floor attached to the float by a rope and chain.  As of now, the locations of these 

mooring sites are not mapped in any useful manner.  The BED and the BWB are very 

interested in having this information, combined with other harbor amenities such as 

pump-out facilities and marinas, in the form of an electronic map that could be used to 

educate the public on what is available to boaters when visiting the harbor.  This map 

and database information could also be used for projects such as encouraging pump-out 

facility use to aid in keeping the harbor clean. 

 Currently the Boston Harbormaster maintains the mooring sites throughout the 

harbor.  He receives data on those mooring sites from the Boston Treasury Department.  

The data that he has is recorded each year, but it is not easily updated or in a form that is 

usable by the BED, BWB, or other organizations.  In addition there are a number of 

pump-out facilities throughout the harbor that have not been accounted for on any map.  

If the mooring and pump-out information was catalogued, standardized, and presented 

in an organized fashion, it would be useful to the BWB and BED in that it could be used 

to analyze mooring placements, evaluate harbor pump-out resources and attract 

additional consumers to the harbor. 

 The goal of this project was to help the Boston Waterways Board to encourage an 

increase in recreational boating by verifying and mapping the location of access points 

throughout Boston Harbor.  Simultaneously, the project provided information to the BED 

about the harborôs capability to support the pumping-out of all boats making port in 

Boston Harbor and streamlined the flow of mooring permit information to the 

harbormaster.  The team inventoried and recorded the distribution of mooring sites, 
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pump-out facilities, and marinas, and used this information to develop a Geographic 

Information Systems database that could be made accessible over the internet.  This can 

be used to facilitate greater boater knowledge of these harbor amenities, aid the Boston 

Waterways Board in furthering the economic development of Bostonôs waterfront areas, 

expedite the upkeep of the harbormasterôs records, and to determine the viability of a 

ñNo-Discharge Zoneò protecting the inner harbor and the harbor islands. 
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BACKGROUND 

 

The background chapter begins with a discussion of the geography of Boston 

Harbor and its environmental history.  The first section serves to highlight how Boston 

Harborôs geographic layout, cleansing, and continued improvement turned it into a 

burgeoning home to recreational boating.  Also included in this section are the 

organizations that have an interest in protecting and cleaning the harbor.  The second 

section is devoted to explaining the physical needs of boaters visiting a harbor.  Also 

included in the section are the regulations in place that govern the activity of boaters.   

Boston Harbor and Its Environmental History 

 Boston Harbor is an area with a long history of pollution and neglect.  This 

section identifies some of the key historical sites and landmarks in the harbor.  It also 

locates some of the more prominent geographic features and depicts the layout of the 

harbor.  The problems that Boston Harbor faced with rampant pollution and the resulting 

cleanup process are explained next.  In the final portion the organizations that are focused 

on protecting and improving the harbor are described.   

Geography of the Harbor 

Boston Harbor is the oldest continually open port in the United States and it 

boasts many attractions to recreational boaters (Massachusetts Port Authority 2007).  The 

layout of the harbor facilitates a range of attractions from beaches to fishing.  Boston 

Harbor is divided into two sections, the inner and outer harbors.  The inner harbor is 

where the majority of the activity takes place.  It starts at the mouths of the Charles and 

Mystic Rivers and leads all the way out to Logan International Airport.  The inner harbor, 

which can be seen in Figure 2, features many harbor access points including five 

privately run marinas, boat launch ramps, mooring areas, and service docks (both for fuel 

and for repairs)(Harbor Guides and Travel Smart Media, Inc. 2007).  Recreational boaters 

can even transit to several restaurants and hotels located right on the water.  With its 

facilities, attractions and services the inner harbor is always a bustling place. 
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Figure 2: Map of Boston Harbor (http://www.wreckhunter.net) 

Bostonôs outer harbor is a much larger geographic feature which starts at the inlet 

to the inner harbor and extends miles outward in all directions.  The main feature of the 

outer harbor is the navigable channels that allow ships of all sizes to access the inner 

harbor.  Travel in all directions offers access to the open ocean, but if vessels head north 
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or south they also have routes available to nearby cities of Hull, Winthrop and Quincy 

(Pike, John 2005). 

Another major feature of the harbor is the cluster of islands located in the outer 

portion.  There are large islands like Deer Island, depicted just above the center of Figure 

2, which houses a waste treatment plant, and smaller islands like Georgeôs Island which 

feature tourist attractions like beaches and historic sites.  There is even a landfill-turned-

park in the form of Spectacle Island (Constitution Marina 2006).  The layout of Boston 

Harbor allows easy access to a number of locations and provides the perfect backdrop for 

shipping, recreational boating and transportation (Massachusetts Port Authority 2007). 

The Boston Harbor Cleanup 

While Boston Harbor has always been a center of activity in the city, its 

environmental condition has often been neglected.  From the time that the city was 

founded, its residents disposed of their garbage and raw sewage directly into the waters 

of the harbor and the rivers connected to it.  The effects of all the waste were quantified 

in 1850 when a public health report ñexplained that high mortality rates were caused by 

poor sanitary conditions: only 30% of the newly-arrived immigrants from Ireland lived 

past the age of 10 in 1840͋ (The History of the Boston Harbor 1998).  Twenty-eight 

years after the report, the city moved to a system of releasing millions of gallons of waste 

from storage vats, twice a day, over the course of several hours as the tide receded.  

However, the tidal flow did little to exchange the waters within the inner harbor and 

along the shoreline (MWRA, The State of Boston Harbor 2002).  In the early 1900s, 

contact with water from the harbor would cause boils on exposed skin (The History of the 

Boston Harbor 1998). 

It was not until 1952 that the first wastewater treatment facility was constructed to 

appropriately deal with the issue of raw sewage.  The effluent from the treatment facility 

on Nut Island was directed down an outfall pipe that distributed it in deep water in the 

outer harbor.  The nitrogen from the effluent caused huge plumes of algae growth during 

summer months.   Ships transiting through the bay, to and from the harbor, threw bags of 

garbage overboard causing large amounts of trash to wash up on the shores of Cape Cod 

or along the bay (The Leading Edge 2004). 



 7 

The Federal Water Pollution Control Act (FWPCA) Amendments were passed 

into law in 1972 in response to a public outcry concerning the rampant pollution of the 

rivers, lakes, and waterways of the nation.  The amendments allowed for and helped to 

develop regulatory faculties controlling the release of any pollutants into the waters 

across the United States.  In 1977, the FWPCA Amendments were altered to create the 

Clean Water Act (CWA).  ñThe Clean Water Act made it unlawful for any person to 

discharge any pollutant from a point source into navigable waters, unless a permit was 

obtained under its provisionsò (EPA Clean Water Act History).  A point source is any 

single location that discharges effluent.  Non-point sources of pollutants are generated by 

runoff from rainfall or snowmelt.  The act also made it possible for the Environmental 

Protection Agency (EPA) to determine and establish wastewater standards for industry 

and municipalities, which were then supported through a construction grant program.  

The construction grant program provided funding for the erection of sewage treatment 

plants to help cleanse effluent waters.  The five year period, between 1972 and 1977, 

allowed city and state governments to comply with the standards set by the FWPCA 

Amendments, prior to it being replaced by the more concrete Clean Water Act.  

However, many cities, such as Boston, failed to comply within that time frame. 

Following a series of legal proceedings starting in 1982, the Metropolitan District 

Commission was charged with cleaning up the waters of Boston Harbor.  They assembled 

the Massachusetts Water Resources Authority (MWRA) in 1985 to address the water 

quality issue in the harbor.  The MWRA developed a plan to construct secondary 

treatment plants in accordance with the Clean Water Act of 1977 (The History of the 

Boston Harbor 1998).  The outfall pipe from the treatment plant was moved farther out 

into the Bay of Massachusetts.  The pipe now extends more than nine miles into the bay 

from Deer Island.   

When the MWRA Boston Harbor Project completed the Deer Island outfall pipe 

on September 6, 2000, the water quality and clarity in the harbor improved substantially.   

Monitoring sites have seen a tremendous decrease in E. coli concentrations, ammonium, 

nitrogen, phosphorous, and biochemical oxygen demand.  The drastic reduction in 

ammonium levels at Deer Island due to the outfall pipe can be seen by the monthly 

readings in Figure 3.  The ammonium level drops from nearly forty micromoles per liter 
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to approximately zero at the end of the year 2000.  Scum removal eliminated much of the 

oil and grease that had been issued into the waters of the harbor and bay (MWRA, The 

State of Boston Harbor 2002). 

 

Figure 3: Ammonium at Deer Island: The graph displays ammonium levels in the water around the Deer Island 

Treatment Plant (DITP).  The X-axis displays the year the measurements were taken in, divided into months, and the 

Y-axis displays the number of micromoles of ammonium per liter of water.  The ammonium levels increased in the 

waters around DITP with the closing of the Nut Island Treatment Plant (NITP) in July of 1998. After September of 2000, 

the ammonium level drops off sharply with the opening of the nine mile long deep bay outfall pipe (MWRA, The State 

of Boston Harbor 2002). 

The improvement in water quality in Boston Harbor and the Bay of Massachusetts 

is slowly allowing organisms within those waters to recover.  Tumors and liver disease 

cases in flounder have been reduced dramatically.  Shellfish and mollusks have also 

demonstrated reduced toxin levels in their flesh and shells (MWRA, The State of Boston 

Harbor 2002).  The concentrations of toxins in the sediment beneath the harbor and bay, 

such as polycyclic aromatic hydrocarbons from fuel and oil, have seen and will continue 

to see reductions as they are consumed by microorganisms.  The sediment beds have the 

capacity to cleanse themselves over the next ten to twenty years; barring future fuel or oil 

spills (Microorganisms are Cleaning Up Boston Harboré 2002).   
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The improvements in water quality have drawn recreational fishermen back to the 

coastal waters of Massachusetts.  Sunbathers and swimmers alike can once again enjoy 

the beaches of the commonwealth.  Projects are being instituted by the city of Boston and 

non-government organizations to further clean the harbor, beautify the areas where the 

harbor meets the land, and to draw the citizens of Boston to one of their most valuable 

resources.  One of these projects is the HarborWalk which is a public pedestrian path, 

extending from Chelsea Creek to the Neoponset River following the shoreline.  The 

pathway makes it easier for people from all walks of life to be able to make use of and 

enjoy the harbor.  Boaters, swimmers, and sight-seers alike will be better able to share the 

harbor as these improvements continue. 

Boston Harbor is one of the most vibrant and economically active spots in the 

northeast.  It is appealing to tourists, recreational boaters and the commercial shipping 

industry alike.  The cleanup of the harbor changed it from a supply of putrid smells, an 

embarrassment and a health risk to a point of pride and a source of increased income for 

the city.   

Stewards of the Harbor 

 There are many types of organizations that have played key roles in cleaning, 

protecting, and promoting the usage of the harbor.  There are several government 

organizations which include the Boston Waterways Board, the Boston Environment 

Department, and the Boston Redevelopment Authority.  They all have different concerns 

but their efforts combine to protect the environment while trying to encourage economic 

growth in the area.  

There are also numerous non-government organizations that are focused on the 

best interests of Boston Harbor. Trash-littered shorelines are no longer a problem thanks 

in large part to the efforts of non-profit organizations such as Save the Harbor/Save the 

Bay (SHSB) and The Boston Harbor Association (TBHA).  Also, the Urban Harbors 

Institute proves to be a valuable resource by providing extensive information for the other 

organizations.   

Boston Environment Department 

The Boston Environment Department (BED) is a city government-run 

organization that consists of several different commissions.  Protecting the Boston 



 10 

environment and supplying information about the different concerns associated with it 

are some of the primary objectives of the BED.  They also strive to preserve and improve 

the architectural, geographical, and historical aspects of the city of Boston.  .   

In an effort to support the most efficient management of environmentally friendly 

endeavors, in both the urban and the natural areas of Boston, the cityôs environment 

department has established a series of commissions.  The commissions were designed to 

be able to evaluate and refine current practices and policies, while directing the 

administration of future projects.  The following commissions were established: the 

Boston Conservation Commission, the Historic District Commissions, the Boston 

Landmarks Commission, and the Air Pollution Control Commission.  Each of the 

commissions is made up of five to seven commissioners.  The commissioners are 

appointed by the Mayor of Boston and serve under him.  The boards of commissioners 

are responsible for conferring upon and deciding policies for their respective foci.  The 

efforts of the various commissions and the environment department as a whole are led by 

the director, who is also appointed by the mayor. 

Boston Redevelopment Authority 

 The Boston Redevelopment Authority (BRA) was established by the Boston City 

Council and the state legislature to fill a void left by the dissolution of the Boston City 

Planning Board.  The responsibilities of that board were transferred to the BRA.  They 

are primarily concerned with reviewing and overseeing projects dealing with urban 

renewal, areas receiving public subsidy, and ñacquiring, selling and leasing real estate to 

achieve economic redevelopment and to promote public policy objectives, such as 

encouraging growth industries and appropriate land use policiesò (About the BRA 2007) 

The BRA also takes on a number of other issues pertaining to economic growth and 

furthering business ventures within the greater Boston area. 

Boston Waterways Board 

 The Boston Waterways Board was created in 2006 in the interest of protecting 

and promoting public access to Boston Harbor and its shoreline while expediting 

economic growth in the same area.  Increased development around the harbor has begun 

to threaten the publicôs ability to view, visit, and enjoy the uses of the harbor.  The 

Boston Waterways Board protects public access and promotes economic growth through 
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legislation and proposed ordinances as well as by financing projects through the 

Waterways Fund.  This fund is compiled using a percentage of the money obtained from 

mooring permits and applications.  Bryan Glascock, the Director of the BED, is the chair 

of the BWB and another prominent member of the board is Phillip Terenzi, the 

Harbormaster for the City of Boston.   

The Boston Harbor Association 

Since 1973, The Boston Harbor Association (TBHA) has worked toward the goal 

of a cleaner and more accessible Boston Harbor.  It is a non-profit organization designed 

to serve the interests of the public.  Among THBAôs volunteer members are waterfront 

businesses, harbor users, developers, environmentalists and other decision makers.  These 

diverse groups of people work together to recognize the harborôs many uses and devise 

harbor solutions that balance everyoneôs needs. 

 One of THBAôs core beliefs is that Boston Harbor is one of Bostonôs most 

significant assets.  They refer to the harbor as New Englandôs maritime port and consider 

Boston Harbor to be an area of great recreational importance.  They also recognize the 

harbor as an asset to Bostonôs tourism industry (The Boston Harbor Association 2007).  

By considering all of what makes Boston Harbor important to the city, TBHA helps the 

causes of the local maritime industry, the environment and harbor accessibility. 

 The Boston Harbor Association is involved in many projects that work to improve 

Boston Harbor and make it more accessible.  To benefit Bostonôs maritime industry and 

continue the harborôs status as a working port, TBHA established its Working Port 

program.  This initiative works to protect the needs of maritime users by increasing 

awareness of the harborôs industrial uses. Also, for the past seven years, TBHA has 

organized the Boston Harbor Marine Debris Cleanup Project.  This project prevents and 

removes floatable debris from the harbor.  ñTo date, more that 200 tons of marine debris 

has been removed during the past seven summersò (The Boston Harbor Association 

2007). 

Save the Harbor/ Save the Bay 

Save the Harbor/ Save the Bay (SHSB) is an environmental advocacy group 

comprised of concerned citizens, scientists, community leaders and corporate 

representatives.  The organization serves to protect the waters within the boundaries of 
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Massachusetts Bay, with special attention paid to Boston Harbor.  SHSB has education 

programs designed to reestablish the link between the people of Massachusetts and the 

stateôs waters, as well as to educate children about what has been done to cleanse the 

harbor and the need for oversight in the future.  SHSB has assembled groups of 

volunteers to sweep the state shoreline, picking up as much garbage as possible on an 

annual basis (Save the Harbor/Save the Bay 2007). 

Urban Harbors Institute 

  Created in 1989, the Urban Harbors Institute (UHI) focuses on ñutilizing policy, 

scientific, planning and management expertise to assist governments and communities in 

tackling the problems and issues associated with harbors and coastal areas.ò Through the 

work that UHI has done to aid in the protection of the marine environment, it has 

developed an expertise in a number of areas.  The institute has a great deal of experience 

with integrated coastal management, water transportation, natural resource protection, 

and partnership building.  UHI has experienced significant growth over the past two 

decades and have completed projects around the world from Russia, and Bulgaria to 

Australia.  

 A decade ago, the UHI developed a set of databases and associated maps of 

resources within Boston Harbor.  The information collected included city data, major 

roads, transportation paths, harbor access points, and a number of other data types.  The 

data included in the databases simply includes site locations.   Some layers are included 

with labels for the locations. 

Recreational Boating and Its Regulation 

 While there are many different groups and organizations with interests in the 

harbor, one must not forget recreational boaters.  Recreational boating has expanded over 

the last few decades and boaters can overcome the boundary between land and sea via 

several types of access points.  These access points are described within this section.  

Boating and access points both require regulation, and so the discussion proceeds to the 

pertinent law and regulations, and governing bodies surrounding boating in Boston 

Harbor. 
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Boating Expansion 

With such a large amount of money and time being spent on the clean-up of 

Boston Harbor, the harbor is becoming more attractive to boaters along the Eastern 

Seaboard.  Massachusetts has seen continued growth in the number of recreational 

boaters between 1995 and 2005.  In this time period, the number of registered boaters has 

increased 9.1% to just over 150,000 people (NMMA U.S.  Recreational Boat Registration 

Statistics 2005).  With increased recreational boating, many activities are becoming more 

popular on the water so there is a more of a demand placed on the boating facilities, 

access points, and law enforcement personnel in Boston Harbor.   

Recreational boating and consumerism are directly tied together.  There is a 

significant expense associated with harboring a boat at a marina.  Further, the upkeep and 

maintenance of a boat is constantly ongoing and is costly in terms of labor and parts.  

Hundreds of gallons of fuel can be required to fill the tanks of motorboats, which can 

come at significant cost given current prices.  Transient boaters must find food and they 

often choose to take shelter off of their boats while away from their homeport.  This leads 

to the patronage of restaurants, supermarkets, and hotels.  Boaters often take advantage of 

the shops and stores offered by a foreign locale, making numerous purchases and 

bolstering the economy through those purchases.  With recreational boating becoming a 

more widespread activity it is important for the government to provide the necessary 

facilities for these boaters.   

Boating Access Points 

 Boating access points are facilities that allow boaters to effectively ñparkò a boat, 

allowing for the loading/unloading of passengers, boat servicing, refueling, etc.  The 

access points of interest to this section consist of bottom-anchored moorings, boat ramps, 

ñtouch and goò docks and pump-out stations.  Moorings are fixtures that allow for the 

placement of boats when not in use.  Touch and go docks allow for quick drop-off or 

pick-up of passengers.  Finally, pump-out stations allow for the discharge of sewage from 

vessels.  This section will discuss these access points in greater detail.     

Moorings 

A popular type of access points used by recreational boaters is mooring sites.  A 

mooring site consists of a buoy that is attached to an anchor using a chain that is dropped 
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to the bottom of the ocean, as can be seen in Figure 4.  There are many different factors 

that go into the design of 

mooring sites such as the type of 

anchor used, chain length, and 

location (Quinn, Alonzo DeF 

1961).  Mooring sites provide 

boaters with a location to secure 

their boats to when they are not 

using them.  After tying up their 

boat, a launch or dinghy is used 

to shuttle the boaters ashore.  

These mooring sites are 

valuable because there is not 

enough shoreline to have 

everyone dock their boat in a 

marina.  Mooring sites can be 

taken up during winter months 

or moved do a new location, 

making them a flexible and 

simple means of securing a boat. 

Moorings are located throughout 

Boston Harbor and significantly 

expand the holding capacity of 

marinas where it is not possible or practical to build piers. 

Mooring sites within Boston Harbor are not laid by a government agency.  

Generally, private parties hire contractors to install moorings.  Different types of mooring 

tackle are used to accommodate various bottom compositions, currents, and wave action.  

The terrestrial coordinates of mooring sites are taken by the boaters or by the contracting 

agency hired to install the moorings.  The Harbormaster is in possession of a spreadsheet 

that logs the locations of all of the mooring sites within Boston Harbor, as well as the 

permit information for the moorings. 

Figure 4: Sample Mooring Tackle Diagram:  The mainstay mooring 

extends through the water column, with the float on the water surface 

and the mooring anchor resting on the bottom.  The float is attached to 

the anchor by combination of chain and line.  A swivel connection allows 

the metal chain to be securely attached to the nylon line.  The mooring 

anchors can be poured concrete blocks, expired engine blocks, or any 

other object weighing enough to counter the forces of tide, wind, and 

waves acting on a moored boat (The Mainstay Mooring 2002) 
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Boat Ramps 

Boat ramps allow for the launching of boats transported on trailers.  Because of 

these ramps, people can launch a boat for an afternoon or weekend and retrieve it at the 

end of their boating excursion or remove them at the end of the boating season.  The 

ramps are constructed using concrete, timbers, or both.  Boat ramps slope down to meet 

the edge of a body of water, so that a towing vehicle and trailer can be backed up into the 

water until the boat can float off of the trailer.  In bodies of water with soft bottom 

composition, the ramps extend under the water to support the trailer and the rear end of 

the towing vehicle.     

Touch and Go Piers 

There are a number of piers in Boston Harbor that have been restricted to ñtouch 

and goò access.  These piers allow boats to tie up for a period of several minutes to drop 

off or pick up people or supplies.  The piers are not intended to dock boats while the 

owners are not onboard.   

Pump-out Stations 

A concern of boating that is often overlooked is the development of human waste. 

Many boats in Boston Harbor have a óheadô system aboard which is used as a toilet.  

Waste generated by boaters is stored in a tank which has a finite volume, generally no 

more than several dozen gallons. When the tanks are full, their contents must be pumped 

out by a marina or ground up and pumped into the ocean by a device known as a 

macerator.  Many marinas, as well as independent facilities, are equipped with pumps 

that can evacuate the holding tanks onboard a boat and then pump the waste into the local 

sewer line.  The pumps used must be primed with water and therefore cannot be operated 

when temperatures fall below freezing (Boston Waterboat Marina 2007).  Many of these 

facilities received funding for the pump-out equipment through grants stemming from the 

Clean Vessel Act (CVA) and therefore are required to provide free pump-out services for 

a few years.   

Established in 1992, the Clean Vessel Act (CVA) addresses the environmental 

concerns related to boat sewage.  By informing boaters of proper discharging practices 

and encouraging the use of pump-out stations, the CVA has increased the environmental 

awareness of the boating public.  An example of this was observed on Nantucket Island 
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where a local marina manager "found a huge change in the boater's attitude towards 

pump-outs.ò  Through CVA grants, 2,200 pump-out stations have been installed, 

providing boaters nationwide with access to pump-out services (U.S. Fish and Wildlife 

Service 2007).  While a maximum fee of $5.00 can be charged for these CVA-sponsored 

services, facilities in Boston Harbor can be used free of charge.  

 

Environmental Regulations 

 Many recognize the benefits of a cleaner environment and more importantly the 

consequences of pollution.  It behooves governments to enact and enforce regulations 

that maintain their natural resources.  Several organizations, from Boston City Hall to the 

EPA, are working to protect Bostonôs ever-improving harbor by enforcing legislation 

such as the Clean Water Act while considering new regulations such as ñNo-Discharge 

Zonesò. 

No-Discharge Zones 

ñNo-Discharge Zonesò (NDZs) exist at several locations along the coastline of 

Massachusetts, as shown by the red areas in Figure 5.  

 

Figure 5: No-Discharge Zones in Massachusetts: The map above displays the waterways within the Commonwealth of 

Massachusetts that have already been designated as No-Discharge Zones.  Buzzards Bay, Plymouth Bay, Wellfleet 

Harbor, and several other portions of Massachusetts. 

As it would help to improve the marine environment, the BED may consider evaluating 

the possibility of establishing a NDZ in Boston Harbor.  To apply for the designation of a 
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NDZ, the following information must be collected (Code of Federal Regulations, Title 

40, Volume 19) 

(1) A certification that the protection and enhancement of the waters 

described in the petition requires greater environmental protection than the 

applicable Federal standard; 

(2) A map showing the location of commercial and recreational pump-out 

facilities; 

(3) A description of the location of pump-out facilities within waters 

designated for no discharge; 

(4) The general schedule of operating hours of the pump-out facilities; 

(5) The draught requirements on vessels that may be excluded because  

of insufficient water depth adjacent to the facility; 

(6) Information indicating that treatment of wastes from such pump-out 

facilities is in conformance with Federal law; and 

(7) Information on vessel population and vessel usage of the subject 

waters. 

 As listed in the Section 140.4, the EPA must have a map of pump-out facilities as well as 

several other pieces of information before the application will be approved.  All of this 

information can be organized into a single GIS database and then displayed in 

coordination with the map of the facilities.  NDZs exist to provide extra environmental 

protection where conventional regulations are insufficient. 

Government regulations, namely the CWA, impose a distance restriction on how 

close to the shore sewage can be discharged.  No untreated sewage can be dumped within 

the nationôs navigable waters or within its coastal waters, which extend three nautical 

miles from the coastline.  Sewage that has been treated by a Type-I or Type II marine 

sanitation device (MSD) can be released anywhere that has not been designated as a ñNo-

Discharge Zoneò (NDZ) (Pollution Problemsé).  A MSD is a rudimentary sewage 

treatment system that can be installed onboard boats.  Only a Type-III MSD, which is 

equipped with a storage tank, can be operated in a NDZ because the treated waste enters 

a storage tank instead of the ocean waters.  Due to the contours of the shoreline, there are 

areas of the outer harbor which are not protected from this activity.  Because of this, raw 
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sewage is being dumped into the harbor, despite the efforts of the harbor cleanup.  This 

sewage contains high levels of nutrients, such as nitrogen and ammonia, as well as other 

chemicals and bacteria.  As a boat transits through the harborôs shipping channels it 

comes, at times, within several hundred yards of island beaches and so the chemicals and 

bacteria could be released in close proximity to those same beaches.  While it is not 

known how prevalent such dumping is currently, a No-Discharge Zone would make any 

dumping illegal in and around the harbor islands.  

Chapter 91 

The Boston Environment Department and the Boston Redevelopment Authority 

are both responsible for aiding in the application of Chapter 91 within the limits of 

Boston.  Chapter 91 of Massachusetts General Law is a piece of legislation designed to 

protect publicôs right to access the Commonwealthôs waterways.  The spirit of the law 

harkens back to when citizens drew subsistence from the inter-tidal zone, be it through 

hunting fowl, fishing, clam digging, or harvesting other resources.  Over time, land 

development has erected both physical and perceived barriers to activities requiring 

access to tidal waters to occur, despite the fact that the public maintains the same rights to 

that territory.   

 Under Section 10 of Chapter 91: Powers and duties relative to harbors, etc. the 

Department of Conservation and Recreation (DCR) is tasked with the supervising the 

general care of harbors and tide waters within the commonwealth.  To meet this 

requirement the DCR must coordinate with city level government to prevent the 

interference of harbor navigation and remove unauthorized encroachments within the 

commonwealthôs harbors.   

Section 10A of Chapter 91: Temporary moorings of floats or rafts; permits, 

issuance or refusal; review; public nuisances states that the Harbormaster may authorize 

the temporary mooring of floats or rafts within Boston. These authorizations are to be 

given based on the application for and issuance of mooring permits.  

Mooring Permit Process 

The permitting process enables to city government to ensure that required taxes 

and fees are collected while also monitoring the owners and locations of moorings, 

thereby improving security (Boston Assessing Dept. 2007;).  Tankers filled with liquefied 
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natural gas regularly transit through the harbor.  There is a threat that terrorists could 

moor boats in the harbor in the interest of launching an attack against one of these 

tankers.  Information about permitted, moored boats allows the authorities to recognize 

unauthorized boats, limiting the risk of such a terrorist attack.   

A mooring permit will not be processed until the Boston Treasury Department has 

taken receipt of boat excise tax payment.  The excise tax needs to be paid in the city of 

residence for the applicant.  The mooring permit request can be submitted electronically 

over the internet or a paper copy can be submitted to the Treasury Department.  A permit 

fee must be paid at the time of application and is a variable charge dependent upon boat 

length and the boaterôs town of residence.   Residents of Boston are charged one dollar 

per foot and non-residents are charged five dollars per foot.   

According to chapter 16, section 48 of the city of Boston municipal code, there 

are several important pieces of information that must be recorded on a mooring permit.  

First and foremost is the personal information of the applicant: full name, address of 

primary residence and phone number (residential, office or emergency).  Other pieces of 

required information relate to the applicantôs boat, such as name and descriptive feature 

to include make, model, year, color, draft, length and use.  Also, the applicant must 

provide the boatôs registration number.  The latitude and longitude of the proposed 

mooring site must be included with failure to specify a correct or appropriate mooring 

location resulting in denial of the permit.  

 Once issued, the permit must be displayed on the port side of the boat, in close 

proximity to the transom, or stern, of the boat, and is valid until February 15 of the next 

calendar year.  Any vessel moored in Boston Harbor without a permit will be moved to 

an area assigned by the Harbormaster at the ownerôs expense.  Mooring sites are not to be 

rented to third parties and are only to be used by the boat that is associated with the 

permit.  As the permit number displayed on the boat is also displayed on the mooring 

ball, this can be checked by members of the Harbormasterôs staff as they patrol the 

harbor.  

 The entire mooring permit process, from application to approval, can be very time 

consuming for the Harbormaster and the Treasury Department.  While electronic 

submission is available, a great deal of applications are submitted via a more tangible 
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paper form.  After processing, a spreadsheet of the latest applications is sent to the 

Harbormaster.  The Harbormaster then prints this spreadsheet and takes it on his boat to 

verify proposed mooring placements.  This process will be repeated as applications are 

filed.  Therefore, as the number of applications increases, so will the need for a more 

streamlined and efficient permitting process.  Such a process would provide both offices 

with automatic updates of the information they require.  This improved access would then 

allow for quicker application processing with fewer human resources.    
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METHODOLOGY 

 

The goal of this project was to encourage an increase in recreational boating by 

providing a user friendly map that showed mooring sites, marinas, and pump-out stations.  

This map was intended to provide useful features for the Boston Harbormaster, 

recreational boaters, and many other organizations.  The team accomplished this goal by 

gathering new and existing information, applying the information to create a new updated 

database, and devising a plan to make the database sustainable.  This is particularly 

important, as this allows the database to be updated easily and frequently so that it is 

usable for a long period of time.    

Three main objectives were identified for the success of this project.  The first 

objective was to gather information with respect to the locations of moorings, pump-out 

facilities, and marinas in and around Boston Harbor.  The second objective was to 

evaluate existing databases available through the Urban Harbors Institute and the 

Massachusetts Office of Geographic and Environmental Information (MassGIS).  These 

databases were evaluated to ensure that they were applicable to the project and in a useful 

format.  The last objective was to study the final data that the team compiled and arrive at 

several conclusions as to how this data should be organized.  From these conclusions 

several recommendations were made to ensure the future sustainability and utility of the 

final product.   

Objective 1: Collection of Mooring and Pump-Out Facility Data 

In this objective, the team collected the existing information on mooring sites and 

pump-out stations located at local marinas.  After receiving the mooring data from the 

Harbormaster, the team interviewed him to assess the dataôs quality.  This was done in 

order to get a better understanding of how the Harbormaster recorded the information.  

Meanwhile, surveying the pump-out facilities at local marinas helped the team to 

evaluate the accuracy and availability of pump-out information.   

Mooring Data 

Gathering mooring site data was performed in three major steps.  The first was to 

determine exactly what information was available from the Harbormaster.  The second 
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step was to assess the quality of the data.  The third step was to analyze the data and 

assemble a complete database.  This work took place during the first two weeks of the 

project and was headquartered out of the Boston Environment Department office located 

in Boston City Hall.  Interviewing was among the data gathering methods performed by 

the team. 

One of the earliest field interviews was with the Boston Harbormaster.  While the 

database he e-mailed the team was quite large and detailed (containing at least 450 

moorings), there were additional features and data entries that raised several questions.  

This interview sought to clarify these items and identify what methods and equipment 

were used to obtain the data, as well as how recently it was collected.  Prior to 

interviewing the Harbormaster, the group developed an interview plan that intended to 

get his perspective on the whole process.  Questions focused mainly on the permitting 

process, but also referred to the overall use of the permits.  The team hoped to explore 

every aspect of the Harbormasterôs involvement in order to find out what could be done 

to make his job easier.  In addition, the team needed a detailed explanation of the 

database he was using, as it was in an unusual format and was somewhat difficult to 

decipher due to a proprietary system of color-coordination.  The actual protocol used to 

interview the Harbormaster is located in Appendix E. 

After interviewing the Harbormaster, the team went back to work evaluating the 

database he provided.  First, raw data from the Harbormaster needed to be converted into 

a usable format.  In order to do this, the group first evaluated the format of that data that 

the Harbormaster had.  This format, a Microsoft Excel spreadsheet, was not easily usable 

by the Boston Waterways Board, so standardizing the data by converting it to a Microsoft 

Access database was paramount.  Standardizing these data made it useful to the group 

and the Boston Waterways Board in future objectives.  In addition, once the data was in a 

format that was widely used and easily accessible, sustainability of this database was 

possible. 

Verifying the quality of the mooring site data was very important to the success of 

this project for several reasons.  It was essential for the group to have accurate data to 

work with in order to make this analysis.  To do this, the team evaluated the quality of 

this information based on the interview and decided what additional measures needed to 
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be taken.  While some researchers feel that quality refers to validity or reliability of data, 

others consider it to be a measure of evaluating the trustworthiness and transparency of 

the information {Knight, P. T., 2002}.  This project required the group to evaluate the 

Harbormasterôs data in a way that combined elements of each of these schools of thought. 

The Boston Harbormaster provided the group with a spreadsheet that included all 

the mooring permit information he had on file for the floating, bottom-anchored 

moorings in Boston Harbor.  This spreadsheet had fields of information for specifics on 

the applicant, including address and contact information, information on the boat such as 

size, make, model and year, and additional information used for taxation purposes.  The 

most important data in this stage of the project was the positional data providing the 

location of applicantsô mooring sites.  This information was provided in latitude and 

longitude, and gave the group a way of plotting these positions on the Geographic 

Information Systems map as part of a major deliverable.  Plotting locations on this map 

also served to help the group determine if locations were even reasonable, before 

checking finer location details. 

Pump-out Facilities and Other Data 

While work progressed on obtaining and verifying mooring data, the same was 

carried out with regard to pump-out facilities and marinas.  A number of facilities, both 

commercial and public, exist within the Boston Harbor area. A list of pump-out facilities 

with their respective phone numbers are published every year by the Massachusetts 

Office of Coastal Zone Management.  However, it only lists facilities intended for use by 

recreational boaters.  Facilities for commercial boaters had to be identified through the 

assistance of the BED, BRA and the Massachusetts Port Authority.  Exact coordinates of 

all facilities were identified using utilities such as Google Maps and Google Earth.  Each 

location was then surveyed for information that would aid the BED in the development of 

a No-Discharge Zone.  The survey was conducted by e-mail, interview or telephone 

(depending on the availability of pump-out operators) and requested the following 

information such as hours and seasons of operation, capacity, methods and equipment 

used, and where funding came from.  A more complete survey protocol can be found in 

Appendix F. 
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After all data was recorded and found to be of satisfactory quality, work could 

begin on converting the data into a format suitable for GIS mapping.  In addition to 

gathering data on the locations of moorings and pump-out facilities, the team gathered 

different perspectives from which this project might be viewed. 

The team sought advice from potential stakeholders in harbor recreational use 

such as marina owners, boaters, the Boston Waterways Board and The Boston Harbor 

Association.  These discussions helped to determine how the project will be of most use 

and to identify important topical fields for the teamôs databases.  These measures helped 

to make the final output more useful in an inter-agency setting.   

Objective 2: Examine Existing Databases and GIS Layers 

The focus of the second project objective was gathering existing data that 

complemented the information gathered in the first objective.  There were several sources 

of data available to the team.  MassGIS was one resource that provided dozens of data 

layers that allowed the team to pick and choose information that help to further project 

goals.  Another resource was the Urban Harbors Institute.  Because of prior work done 

for the BED by the Urban Harbors Institute, there existed several layers of base-data that 

provided a solid foundation for the projectôs map.  An interview with UHI was scheduled 

to facilitate greater understanding of these available resources. 

 UHI has been involved in mapping Boston Harbor for some time now.  The result 

of their work has produced databases that can produce GIS data layers.  The depth, detail 

and completion of these layers was unknown until the group met with a mapping expert 

at UHI.  Prior to this interview, the group developed an interview plan that included the 

following key questions: 

 

1) What GIS layers are available from the Urban Harbors Institute?  Do these layers identify 

important boater access points such as moorings, pump-out facilities, marinas, etc.? 

2) In what format are these databases and layers created? 

3) What software is used to develop these databases and layers? 

4) Can you identify layers where data is either incomplete or obsolete? 

5) Are there any regulations pertaining to use and representation of UHI proprietary data? 
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There have been significant efforts to electronically map Boston Harbor in the past; 

accessing the products of these efforts was crucial to completing this project properly and 

in the time allotted. 

 Because the variety of GIS layers the Urban Harbors Institute and MassGIS was 

provided in differing formats, the team spent significant time going through archival data 

from these sources.  Ultimately, the layers that were of most use to the project were those 

that outlined the waterfront areas of the harbor and pinpointed boating amenities, such as 

marinas or service stations, within the harbor.  This method was used to determine which 

databases were useful to the project, and what needed to be done to adapt them to the 

teamôs standard formatting {Knight, P. T., 2002}.  Once this was done, the data from 

UHI and MassGIS was integrated with data collected in other objectives.  Finally, when 

all data had been thoroughly organized, analyzed and made complete, the group utilized 

it in working toward the completion of project deliverables.  In order to have confidence 

in the projectôs findings and deliverables, it was prudent to check all data and their 

respective sources for reliability. 

 The accuracy of information collected on behalf of the state of Massachusetts or 

the city of Boston was not considered to be suspect because it was gathered by 

professional research analysts who were hired by either of those entities.  Some of the 

information, however, was collected up to a decade ago and there was a distinct 

possibility that changes have occurred.  Businesses may have closed or organizations 

may have dissolved and so their continued operation had to be verified. In most cases, the 

businesses and organizations simply needed to be contacted. 

Objective 3: Ensure Database Sustainability 

After the gathering and restructuring of data from the Urban Harbors Institute and 

the Boston Harbormaster several Geographic Information System (GIS) layers were 

constructed to display all findings.  These layers were assembled into a graphic 

representation in the form of a map, which displayed all of the data obtained throughout 

the project.  The map was a crucial part of the final deliverables of the project.  Based on 

the graphical information displayed by this map, the group made recommendations to the 

Boston Environment Department on sustainability and action-items.  The next phase of 
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the project focused on organizing the data and making the final products more useful to 

potential stakeholders. 

The group took each of the databases developed in 

earlier objectives and input them into GIS software.  This 

allowed the construction of layers based on the information 

contained within these databases.  An example of GIS 

layers is shown in Figure 6.  One layer was constructed to 

depict the precise location of all of the mooring sites within 

Boston Harbor.  Embedded within each point indicating a 

mooring was the depth of the water at that location and the 

maximum boat length that the mooring could accommodate.  

In addition, registration information such as boat make, 

model and year, permit holderôs address and contact information, and whether or not the 

person had held a permit previously.  Additional layers depicted pump-outs and marinas.  

The series of GIS layers that were ultimately produced constituted a user-friendly and 

efficient means of displaying the facilities available to boaters within Boston.  However, 

GIS layers alone will not solve all of the problems that this project addresses.  

Complementary tools needed to be created to keep the map easily updated and 

referenced.     

The team used the information represented in the map to make recommendations 

to the Boston Environment Department.  In order to facilitate sustainability, the group 

needed to determine the best way of keeping the mooring and pump-out databases 

updated, accurate and accessible to a variety of agencies.  To do this, the mooring permit 

application process had to be evaluated.  The team developed a form to be placed online 

that will automatically update the database when the application is submitted.  

Microsoft Access is an efficient database program that is easily imported into 

MapInfo.  Microsoft Access has the ability to create forms that will automatically update 

the database.  However, after investigating various options, the group selected a new 

program called Microsoft InfoPath which is intended exclusively for designing and 

implementing forms.  The group decided to use this program instead of Microsoft Access 

Figure 6: Layers of a GIS Map 
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because of its more advanced capabilities; it also made the form easier to export to the 

internet. 

 The group used Microsoft InfoPath to create a form to be linked to the Microsoft 

Access Database.  By combining the strengths of each of these programs, a more 

effective form could be created that can not only collect data, but also transfer it to a 

database.  The database takes the process one step further by importing the data directly 

to the GIS map.  The programs work together to create a modular, easy to use 

information system that provides a quick, convenient means of data distribution.  Similar 

systems were developed to log information on pump-out services located in the harbor. 

Other recommendations were made based on the data included in the pump-out 

layer.  The Boston Environment Department had a variety of needs for this information, 

the foremost being an application for a No-Discharge Zone status in Boston Harbor.  The 

information the group assembled regarding pump-out facilities was used to make 

recommendations on the feasibility of such a status. 

As it was the final objective in a sequence of three, the construction of GIS 

mapping layers could only begin after the other two objectives were complete.  This 

objective required the data gathered and verified during work on Objectives I and II as 

well as a familiarity with how to manipulate GIS software.  Completion of the objective 

allowed analysis of data pertaining to recreational boating in Boston Harbor.  It also filled 

a void in the records of the Boston Conservation Commission and the Boston Waterways 

Board and allowed for improved management of Boston Harbor resources by overlaying 

information in a visual form, for simplified correlation. 
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RESULTS AND ANALYSIS 

 

Team research yielded a significant amount of data.  Through interviews, surveys, 

and archival research the team has identified processes for rectifying the problems with 

the current mooring application process, a means of accurately displaying access points 

throughout the harbor, and key data that needs to be displayed alongside those sites to 

satisfy the informational needs of the parties that will be using the deliverables that have 

been developed. 

Mooring Permit Database and Permit Application 

Today, mooring permit information resides in a Microsoft Excel spreadsheet 

residing in the Treasury Department of Boston City Hall.  Through interviews with the 

Harbormaster and the Treasury Department the team was able to acquire a copy of this 

spreadsheet.  This database contains a variety of information on hundreds of permits, but 

is difficult to access and cumbersome to those charged with its upkeep.  The 

Harbormaster and the Treasury 

Department require specific 

information from different portions of 

the mooring permit application.  That 

information has to be requested from 

boaters in a manner that the average 

citizen can understand and comply 

with.  Not only is this information not 

necessary to all viewers; some of it 

may in fact be privileged information 

protected by the Privacy Act, and therefore it is very important to ensure that the correct 

people get the proper pieces of information.  Interviews with Vivian Leo from the 

Treasury Department and the Boston Harbormaster, Sgt. Phillip Terenzi, revealed that 

this database (shown, in part, in Table 1) is currently cumbersome and problematic for 

those who have to use it. It also became clear that it causes tension between the Boston 

Table 1: Sample shot of the initial Mooring Database 
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Police Harbormaster and the Boston Treasury Department due to the extra work and 

communication required to update it.  The current path of an application, which is 

incredibly complex, is shown in Figure 7.  The process requires an intense amount of 

manual manipulation of data and is thus highly inefficient.  

 

Figure 7: Current Mooring Permit Process 

 

Issues with the Permit Application Process 

Though he has the responsibility of approving or disapproving mooring permit 

applications, the Boston Harbormasterôs primary concern is not with the process.  The job 

of the Harbormaster is to enforce laws and promote safety on the water.  The time his 
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office devotes to processing permit applications is time out of the groupôs primary 

responsibilities.  Because the permitting duties are secondary, the Harbormaster has no 

special training in computer applications or database work.  This hampers his ability to 

organize the influx of data, and limits what he can do with the data.  Without the ability 

to critically analyze data in real-time as it comes in, it is virtually impossible for the 

Harbormaster to get the level of detail he needs. 

There are some key problems with the existing system that prevent the 

Harbormaster from improving the procedure for examining permit data.  The biggest 

problem currently is that the existing permit application does not necessarily address all 

the information needed to properly execute the Harbormasterôs duties.  Furthermore, the 

positional data he gets from this database is not always accurate or precise, and is 

frequently formatted incorrectly.  Initially, mapping the information caused problems due 

to confusion on how the information had been procured.  Standard coordinates are 

provided in Degrees, Minutes, Seconds (DMS) form, but the Harbormasterôs information 

was provided in Degrees, Minutes, and thousandths of minutes. 

Once this problem was overcome, several more presented themselves.  

Specifically, of the approximately 470 mooring sites in the existing database, only about 

400 were in the uniform format of degrees, minutes, and thousandths of minutes, each 

separated by decimal points.  Of those that were formatted properly, nearly 100 

coordinate sets produced positions that were clearly inaccurate.  Many of these anomalies 

were as minor as sites listed on piers or shorelines, but some projected thousands of miles 

away from Boston in all directions, as indicated in Figure 8.   

Yet another problem with the current process came from applications that would 

have been better served through simpler renewals.  Renewal forms require less 

information to be filled-out by the applicant and less data entry by the Treasury 

Department, as the database from the previous year can call-up the permit information 

from the previous year.  Some applicants mistakenly request a new permit.  This 

generates a new permit number and the need for new permit stickers to be distributed 

adding to the work that must be done to in conjunction with paperwork coordinated with 

permit issuance.  

 




