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Abstract 

 Chapter 91 licenses contain provisions that protect the public right to access waterfronts, 

however historically the information has been inaccessible to city planners and the public alike. 

This project involved designing a database containing Chapter 91 licenses and public amenities 

along Boston's Downtown waterfront and linking it to a GIS map.  The project group developed 

system specifications based on user requirements of many key stakeholders.  Moreover, the 

group provided analysis of issues regarding waterfront access and regulation.   
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Executive Summary 

 The Boston Harbor Cleanup, conducted between 1986 and 1999, was one of the largest 

environmental cleanup endeavors ever undertaken.  The cleanup fostered the reemergence of 

waterfront property.  After years of neglect, the waterfront has regained an important role in the 

cityôs future development.  This investment has been proven to be well worth the state and 

municipal funds spent over the 13-year span. 

 The new attractiveness of harbor-side property has also created new tension along the 

waterfront between the publicôs right of harborfront access and the developersô desire to 

privatize parts of the harborfront.  This situation demands a way of regulating the waterfront.  In 

Massachusetts, this is accomplished through General Law Chapter 91.  This piece of legislation 

determines the extent of public access along the waterfront, as well as rights of land owners 

between the historic mean high water line and the current mean low water line.  These special 

licenses, issued under the law by the Department of Environmental Protection (DEP), 

specifically state the provisions for each project or activity undertaken. However, the Boston 

Redevelopment Authority (BRA), our sponsor, is responsible for maintaining and granting 

public access areas along the harbor. If a site falls under a Municipal Harbor Plan, the BRA has 

the right to change and increase the detail of the public access stipulations. 

 Our projectôs goal was to increase the availability of Chapter 91 license information by 

creating an electronic database of Chapter 91 licenses, along with mapping public amenities on 

the Harborwalk. Our area of concentration for this project is between Burroughs Wharf, which is 

located at the northeast corner of the North End, and Rowes Wharf, which is located near the 

entrance of Fort Point Channel.  This scope was sufficient to populate the database with the 

licenses in that area, as well as amenities along the Harborwalk. 

 In order to create a sustainable database that can be used by people with limited computer 

literacy, we consulted with many state and local government agencies. The varying fields can be 

attributed to the organizations such as the Office of Coastal Zone Management (CZM), the DEP, 

and the personnel at the BRA.  In addition, we contacted representatives of advocacy groups 

such as the Boston Harbor Association (TBHA) and Save the Harbor/Save the Bay, to gather 

some insight of what particular public amenities would be useful to map on a GIS layer. We 

mapped public amenities using a Global Positioning System (GPS) device to map the 

coordinates of each amenity. 
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 We discovered how inconsistent the license details were from the different eras of 

licenses when we began importing the data into our database. We noticed that it is much easier to 

use an orthographic photograph to see where public amenities are located and therefore began 

using it for current mapping purposes. 

 Through meetings with the MIS department at City Hall, the final structure of the 

database and user interface was created.  The user will click on a parcel in GIS, which is part of a 

group of one or more parcels called a project.  This action will display all licenses issued for that 

parcel.  The user can click on one of the licenses and display all of the license details.   

Furthermore, the level of detail in older licenses fails to meet the same level as their 

newer counterparts.  For instance, a license issued in 2005 will list the dimensions of particular 

entities and stipulate the type and arrangement of public amenities on the property.  On the other 

hand, a license issued in 1975 would fail to depict the same information, but would leave it open 

to interpretation by the reader via the appended plans.   

 We recommend that the BRA implement a plan to populate the newly created 

Chapter 91 database with current licenses in the city of Boston.  This entails obtaining 

the respective licenses at the DEP and digitizing them.  Then the information 

contained in the license can be entered into the database.   

  We recommend that the TBHA use GPS to finish mapping signs and public 

amenities along the entire Harborwalk. These amenities include, but are not limited 

to, benches, trash receptacles, restrooms, parks and other descriptive signage.  

  We recommend that the BRA use GIS layers to display an online map, such as the 

Boston Atlas.  Once complete, the GIS layers we created will provide valuable 

information to city planners and property owners.  

 We recommend that the BRA begin communicating with state and federal agencies to 

create a central database for waterfront permitting information.  This will increase the 

exchangeability of information. 

  We recommend that the DEP convert all licenses to digital PDF format. This task can 

be outsourced to a scanning company. The text in these documents can be searchable. 
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The BRA has a major role in the increasing of accessibility with regards to permitting 

information.  Moreover, the BRA provides a link between the government regulation of the 

waterfront and vigilant advocacy groups.  Our efforts will help the BRA to continue this 

movement of change, keeping the waterfront accessible. 



vii  

 

Authorship 

 Introduction ï Brendan Barschdorf  

 Background ï Brendan Barschdorf, Dustin Bradway 

 Methodology ï Wolfgang Apel, Brendan Barschdorf, Dustin Bradway 

 Results & Analysis ï Wolfgang Apel, Dustin Bradway, Matthew Duplin 

 Conclusions ï Dustin Bradway, Wolfgang Apel, Brendan Barschdorf 

 Recommendations ï Brendan Barschdorf, Dustin Bradway, Wolfgang Apel 

 Appendix A ï Brendan Barschdorf 

 Appendix B ï Matthew Duplin 

 Appendix C ï Matthew Duplin 

 Appendix D ï Dustin Bradway 

 Appendix E ï Brendan Barschdorf 

 Appendix F ï Dustin Bradway 

 Appendix G ï Wolfgang Apel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii  

 

Table of Contents 
Abstract ........................................................................................................................................... ii  

Acknowledgements ........................................................................................................................ iii  

Executive Summary ....................................................................................................................... iv 

Authorship..................................................................................................................................... vii  

Table of Contents ......................................................................................................................... viii  

Table of Figures ............................................................................................................................. ix 

1 Introduction .................................................................................................................................. 2 

2 Background .................................................................................................................................. 4 

2.1 History of Boston Waterfront Development ......................................................................... 5 

2.2 Outcomes of Conservation Law Foundation vs.  Metropolitan Districts Commission & 

Environmental Protection Agency (1983) .................................................................................. 7 

2.3 Regulation of Land Use Along the Harbor ......................................................................... 11 

2.4 GIS: Background and Applications in Government Regulation......................................... 14 
2.5 Previous work ..................................................................................................................... 16 

3 Methodology .............................................................................................................................. 19 

3.1 Develop Database Design ................................................................................................... 19 

3.2 Mapping Public Amenities and Harborwalk Characteristics .............................................. 21 
3.3 Converting Licenses into Electronic Form and Adding to Database .................................. 24 
3.4 Creating an Interface for Entering Data .............................................................................. 26 

3.5 Evaluate Database with BRA to Finalize Structure ............................................................ 28 
4 Results and Analysis .................................................................................................................. 30 

4.1 Challenges locating Chapter 91 Licenses ........................................................................... 30 

4.2 Chapter 91 Details............................................................................................................... 32 

4.3 Database Design Development ........................................................................................... 33 
4.3 Database Limitations .......................................................................................................... 36 
4.4 Mapping License Information and Public Benefits along the Harbor ................................ 37 

4.5 Analyzing Public Access .................................................................................................... 42 
5 Conclusions and Recommendations .......................................................................................... 45 

6.1 Implementation of Chapter 91 Database ............................................................................. 46 

6.2 Linking Database to GIS ..................................................................................................... 46 
6.3 Creation of online map ........................................................................................................ 46 
6.4 Long Term Recommendations ............................................................................................ 47 

7 References .................................................................................................................................. 50 

Appendix A:  Boston Redevelopment Authority .......................................................................... 52 

Appendix B:  Chapter 91 License ................................................................................................. 53 

Appendix C:  Contacts .................................................................................................................. 84 

Appendix D: Database Structure .................................................................................................. 85 

Appendix E: Database User Manual ............................................................................................. 87 

Appendix F: MapInfo User Manual ............................................................................................ 102 



ix 

 

Importing Data points into GIS............................................................................................... 105 

Appendix G: GPS User Manual .................................................................................................. 108 

 

 

Table of Figures 
Figure 1 ï Project Scope courtesy of bostonharborwalk.com ........................................................ 4 
Figure 2 ï Population Trends in Boston 1800-1910(Kennedy, 1992) ............................................ 6 

Figure 3 ï Outfall Tunnel from Deer Island to Mass Bay(MWRA - home.) ................................... 8 
Figure 4 ï Massachusetts Bay Area Sewage Discharge, September 2000 ..................................... 8 
Figure 5 ï Map of current status of Harborwalk........................................................................... 10 
Figure 6 ï Chapter 91 Application Process .................................................................................. 13 

Figure 7 - Example GIS layers: Data point, Line and Polygon .................................................... 15 
Figure 8 - Parcel data layer ........................................................................................................... 15 

Figure 9 ï GIS with added layers ................................................................................................. 16 
Figure 10 - Display of Chapter 91 licenses in New Bedford(NewBedford Project, 2007) .......... 17 

Figure 11 - 1998 Watersheet Plan ................................................................................................. 18 
Figure 12 - GPS Positional Averaging.......................................................................................... 22 
Figure 13 ï Harborwalk Sign from both sides .............................................................................. 23 

Figure 14 - Amenity spreadsheet with coordinates....................................................................... 23 
Figure 15 ï License in PDF Format .............................................................................................. 25 

Figure 16 ï Screenshot of Datasheet Input ................................................................................... 26 
Figure 17 ï Evaluation Flowchart................................................................................................. 29 
Figure 18 ï Registry of Deeds Document Search Form ............................................................... 31 

Figure 19 ï City Parcel to license(s) relations .............................................................................. 32 

Figure 20 - BRA Chapter 91 Database Internal Structure ............................................................ 34 
Figure 21 - Screenshot of Assessing online showing property information ................................. 35 
Figure 22 ï Details of Fields in Database ..................................................................................... 36 

Figure 23 - Chapter 91 Parcels in Yellow ..................................................................................... 38 
Figure 24 - Harborwalk Signs ....................................................................................................... 39 

Figure 25 - Harborwalk sign details.............................................................................................. 40 
Figure 26 - Chapter 91 related layers ............................................................................................ 41 

Figure 27 - List of Chapter 91 Licenses........................................................................................ 41 
Figure 28 - Information from License 5774 ................................................................................. 42 
Figure 29 - Parcels with Harborwalk signs ................................................................................... 43 
Figure 30 - Parcels with Benches.................................................................................................. 44 
Figure 31 - The Boston Atlas ........................................................................................................ 47 

Figure 32 ï Future database permitting structure ......................................................................... 48 

Figure 33 ï User Clicks on Project to View Parcels ..................................................................... 85 

Figure 34 ï User Clicks on Parcel to view Licenses .................................................................... 85 
Figure 35 ï User Clicks on License to View Special Conditions ................................................. 86 
Figure 36 ï Many-to-Many Relationship Between Parcels and Licenses .................................... 88 
Figure 37 ï Database Hierarchy ................................................................................................... 88 
Figure 38 ï Project Input Form ..................................................................................................... 89 
Figure 39 ï Project Folder with Chapter 91 Licenses ................................................................... 90 



x 

 

Figure 40 ï License Input Form.................................................................................................... 91 

Figure 41 ï Parcels For Licenses Window ................................................................................... 92 
Figure 42 ï Special Conditions For Licenses Window ................................................................ 92 
Figure 43 ï Database Directory .................................................................................................... 93 

Figure 44 ï Renaming Folder ....................................................................................................... 94 
Figure 45 ï License Files .............................................................................................................. 95 
Figure 46 ï Project Information .................................................................................................... 96 
Figure 47 ï Amenity/Public Access Information ......................................................................... 97 
Figure 48 ï License Form ............................................................................................................. 98 

Figure 49 ï Parcel Form ............................................................................................................... 99 
Figure 50 ï Special Conditions Form ......................................................................................... 100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 

 

1 Introduction  

According to the City of Boston Municipal Harbor Plan, ñBostonôs seaboard location is 

its greatest asset.  Boston is blessed with one of the finest deep-water harbors in the 

world...These natural advantages have long made Bostonôs port a center of life and commerce 

for generations of residents and businesses.ò(City of Boston Municipal Harbor Plan, 1990, p. 2)  

Prior to 1986, however, ñone of the finest deep-water harborsò was filled with a variety of 

pollutants and toxins, rendering it one of the ñfilthiest harbors in the nation.ò  This environment 

began to change after a pair of lawsuits inspired a movement to cleanup the harbor and the 

waterfront.  ñThe Boston Harbor Projectò was one of the largest public works projects at its time, 

increasing the water quality and revitalizing the adjacent waterfront.  Programs such as the 

Harborwalk and the renovation of the Boston Islands have truly revolutionized the harborôs 

aesthetics and its public accessibility. (The Boston Harbor Association [TBHA], 2007) 

The twenty-billion dollar Harbor Cleanup has opened up more opportunities for public 

and private interests alike.  For several years public works projects, as well as private 

developments, have been granted the appropriate licensing and certification to undergo 

construction.  However, the law states that waterfront construction ñshall not impair the legal 

rights or remedies of any person.ò (The General Laws of Massachusetts, Commonwealth of 

Massachusetts, 2005)   That leverage allows groups as small as 10 citizens to challenge licenses 

in many cases.  Often developers, public interest groups, and state officials must negotiate the 

location as well as the scope of the concerned project, so a reasonable compromise can be 

achieved for all parties involved. 

Rights and powers related to waterfront regulation of the concerned parties are outlined 

by Massachusetts General Law Chapter 91.  Chapter 91 licenses are granted by the stateôs 

Department of Environmental Protection.  This piece of legislation was designed to balance 

private property rights, public interest, and environmental protection within Massachusetts. 

(Gelpke, Giordano, & Campbell, 2002)  In highly-active waterfront areas such as Boston, 

Chapter 91 licenses are tailored to the cityôs plan for development through municipal harbor 

plans.  These plans allow city agencies to use state law for their own enforcement along the 

waterfront.  In particular, the Boston Redevelopment Authority (BRA) develops municipal 

harbor plans for each section of Bostonôs Inner Harbor.   



3 

 

A major issue in local waterfront regulation is public access.  While each municipal 

harbor plan contains special conditions regarding public accessibility, there are still many 

underutilized access points along the waterfront.  These problem areas arise from both physical 

and perceived obstacles.  In order to improve the effectiveness of the cityôs regulation of the 

waterfront, the BRA would like to increase access to waterfront permitting information, as well 

as maps detailing waterfront jurisdiction and amenity information.  Similar work has been done 

in Massachusetts with regards to indexing Chapter 91 licenses via Geographic Information 

Systems.  A pilot project with very similar objectives was conducted in 1999 in New Bedford, 

Massachusetts by two professors from the University of Massachusetts-Boston. 

The Suffolk Registry of Deeds maintains a copy of every legal document issued in 

Massachusetts, however locating a Chapter 91 license is difficult.  The Department of 

Environmental Protection maintains copies of these licenses as well, but they do not have a 

comprehensive index.  Overall, obtaining Chapter 91 licenses is difficult, especially if the license 

number is unknown.    

The goal of this project was to develop an electronic database containing Chapter 91 

licenses for the Boston Redevelopment Authority (BRA), along with mapping locations of public 

amenities and interfacing it with GIS.  The team researched how current licenses were 

implemented, specifically in the area between Burroughs Wharf and Rowes Wharf, by studying 

the process in obtaining a license.  Furthermore, the team consulted with organizations involved 

with license-related issues and mapped locations of public amenities along the Harborwalk.   

From this research an effective database design was created using Microsoft Access.  The 

purpose of this database is to allow the BRA to analyze municipal harbor regulation and 

development.  This will ultimately increase the transparency of public accessibility along 

Bostonôs Downtown harborfront. 
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2 Background 

This Chapter describes important concepts that surround and affect our project.  We 

begin by presenting information regarding the Boston Harbor Cleanup and how it inspired 

increased interest in the waterfront.  Then we explain how state, local laws and regulations, 

specifically Chapter 91, influence waterfront development.  Finally, we explain how Geographic 

Information Systems is used in urban planning.   

Before going into further detail, the reader must be informed of the Harborôs geography 

and the scope of our project.  The BRA requested for our project group to focus on the 

Downtown waterfront, which is located between the districts of North End and South Boston.  

More specifically, our project ranged from Burroughs Wharf to Rowes Wharf.  Figure 1 displays 

this geographically. 

 

 

Figure 1 ï Project Scope courtesy of bostonharborwalk.com 
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Though our project scope excludes most of the cityôs waterfront, it will be treated as a 

case study for similar projects to expand upon and follow. 

2.1 History of Boston Waterfront Development 

The original inhabitance of the City of Boston took place in 1630, when the 

Massachusetts Bay Colony was created under Governor John Winthrop.  Protected by a natural 

harbor and located on the Shawmut Peninsula, the Boston settlement flourished due to its 

geography.  In colonial times, the waterfront was the first means of economic development, 

providing access for shipbuilding and fishing industries.   

Most importantly, however, Bostonôs location on the Atlantic Coast gave rise for 

international trade.  During much of the 18
th
 Century, Boston was New Englandôs primary port.  

Although Salem, Massachusetts and Newport, Rhode Island challenged Bostonôs trading 

supremacy, the city never relinquished its title as ñcapital of New England.ò 

As industrialization swept throughout the Western World in the 19
th
 Century, the 

Northern United States experienced migration from farming and fishing economies into 

manufacturing and mercantile economies.  ñBostonians in the 1810s began to establish textile 

mills, first at Waltham in 1813 and then in new towns along the Merrimack River.ò  In the latter 

part of the 1800ôs and into the 20
th
 Century, the shipping industry became obsolete, when ñship-

owners and merchants invested thenceforth in manufacturing, in railroads, and in the 

development of the rapidly expanding frontier.ò (The Encyclopedia Britannica; a dictionary of 

arts, sciences, literature and general information, 2006) 

The pollution of Boston Harbor began as a consequence of population growth in the 

Greater Boston area.  Figure 2 shows the population rate increase during the 19
th
 and 20

th
 

Centuries. 
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Year Population % change 

1800 24,937 +36 

1810 33,787 +36 

1820 43,289 +28 

1830 61.392 +42 

1840 93,383 +52 

1850 136,881 +47 

1860 177,840 +30 

1870 250,526 +41 

1880 362,839 +45 

1890 448,477 +24 

1900 560,892 +25 

1910 670,585 +20 

------ YELLOW  20% Decade Growth 

------ GREEN 40% Decade Growth 

Figure 2 ï Population Trends in Boston 1800-1910(Kennedy, 1992) 

Due to this major increase in population during the 1800ôs, the city built one of the 

nationôs first regional sewer systems. It pumped untreated, raw sewage directly into Boston 

Harbor.  This resulted in worsening conditions of harbor waters, so the city decided to plan 

construction of primary treatment facilities on one of its islands. (Massachusetts Water 

Resources Authority [MWRA], 2007) 

 In 1952, the Nut Island Sewage Treatment Plant opened to sanitize waste for 

communities South of Boston.  Although this plant provided primary treatment of sewage, the 

site wasnôt able to treat waste from the Northern communities or from the city itself.  In addition, 

sewage outfall ran toward the coastline, specifically toward the Quincy shoreline. 

 There were still issues with water cleanliness, however, even after the Deer Island plant 

opened in 1962.  According to statistics, ñ15-20% of the sludge discharged with the outgoing 

tides returned near the harbor's shore areas with the next incoming tide.ò (MIT news office: 
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Urban studies and planning, 2007)  The result was a shoreline riddled with trash and waste, thus 

leaving beaches unutilized for their stark appearance.  

  In 1972, the federal government passed the Clean Water Act, requiring secondary as well 

as primary sewage treatment.  Boston failed to update its sewage system to meet those 

requirements and by the early 1980's the media was calling Boston Harbor the "filthiest Harbor 

in the nation"(Save the Harbor/Save the Bay, 2007)  In 1982, William Golden, a state senator of 

Weymouth, was jogging along the shoreline in Quincy when he came upon washed-up sewage.  

Enraged by such an offensive sight, he along with the city of Quincy filed a lawsuit against the 

Metropolitan District Commission (MDC) ñfor causing unhealthy conditions on Quincy's 

shoreline.ò (Mass Moments, 2007)   

The case was temporarily settled, but the most important result of this lawsuit was a new 

plan of cleaning up the harbor.  Professor Charles Haar from Harvard Law School developed a 

500-page report focusing on steps to create an organization responsible for sewage discharges. 

(CLF: Boston Harbor, 2007)  In 1983, the Conservation Law Foundation followed up Goldenôs 

efforts with a lawsuit against the MDC and the Environmental Protection Agency (EPA) for 

violating the 1972 Clean Water Act.  This suit proved to have the foundation required to begin 

implementing Professor Haarôs plan.   

2.2 Outcomes of Conservation Law Foundation vs.  Metropolitan Districts 

Commission & Environmental Protection Agency (1983)  

On May 8, 1985, Judge Mazzone of the United States District Court announced a detailed 

schedule for the construction of new treatment plants on Deer Island.  The first plant was to be 

completed by 1995 and provide primary treatment to waste.  The second plant was scheduled to 

be finished in 1999 and offer secondary treatment. (CLF: Boston Harbor, 2007)  The newly-

founded Massachusetts Water Resources Authority (MWRA) was to oversee the projects.  The 

entire plan aimed at replacing the old treatment facilities on Nut and Deer Island with new 

primary and secondary treatment plants located solely on Deer Island, in what was known as the 

Boston Harbor Project. 

Prior to Deer Islandôs completion of its first plant, a ground-breaking facility in Quincy 

opened in 1991 that transformed sludge into fertilizer through ñhigh-temperatureò sanitization 

techniques. (MWRA, 2007)  Nevertheless, the primary treatment plant opened in 1995 and the 

secondary treatment plant was fully operational by the year 2000. (MWRA, 2007)  In addition, a 
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9.5-mile ñOutfall Tunnelò was built to send sewage further out into Massachusetts Bay, shown in 

Figure 3. 

 

Figure 3 ï Outfall Tunnel from Deer Island to Mass Bay (MWRA - home.) 

Originally, the combination of the outfall tunnel and the primary treatment of waste was 

thought to be a sufficient discharge process. (MWRA, 2007)  However, the ruling from the CLF 

vs. MDC & EPA case required both a primary and secondary treatment of sewage.  At the end of 

the year 2000, all sewage was receiving primary and secondary treatment, and was subsequently 

discharged outside of Boston Harbor into Massachusetts Bay, shown in Figure 4. 

 

Figure 4 ï Massachusetts Bay Area Sewage Discharge, September 2000 
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Although the harbor cleanup was funded and organized by the federal and state 

governments, non-government agencies (NGOôs) were proactive in cleaning up the Harbor.  In 

fact, one organization was created by Superior Court Judge Paul Garrity and State Senator 

William Golden, who both played an active part in starting the cleanup process.  Save the 

Harbor/Save the Bay was created in 1986 as an advocacy group representing public interest in a 

clean and safe harbor for everyone to enjoy and utilize.  Save the Harbor along with other 

advocacy groups provided an opportunity for citizen stakeholders to voice their opinions in 

harbor-related issues. 

Another NGO that played a significant role in revitalizing the harbor is the Boston 

Harbor Association (TBHA).  Created in 1973, TBHA has a large stake in public access to the 

waterfront and sponsors many harbor-related events to increase public awareness.  More 

importantly, TBHA is one of the major organizers and overseers of the Harborwalk Project. 

The Boston Harborwalk was created in the 1960s, however it experienced its greatest 

strides in 1984 when new regulations were set in place.  The projectôs goal is to connect the city 

to the waterfront, by building a continuous 47-mile path along the shoreline.  The Harborwalk 

extends from the Northern sections of the Outer Harbor down to the Dorchester Bay area.  There 

are many sights and public access spots along the path for recreational use, including parks, 

promenades, and historical landmarks.  As of December 2006, 34 of the 47 allotted miles were 

completed. (The Boston Harborwalk, 2007) 

While the main focus of the Harborwalk is to create the actual path, the project also 

includes strategic placements of promenades, parks, and other sites.  In 2006, the Institute of the 

Contemporary Arts relocated from its inner city locale to the waterfront, making the Harborwalk 

and waterfront even more attractive. (TBHA, 2007)  Figure 5 shows the Harborwalk project 

scope. In addition, Figure 5 also points out which sections of the Harborwalk are completed and 

those sections that need to be finished. 
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Figure 5 ï Map of current status of Harborwalk  

The Harborwalk provides the general public with a gateway to connect to the waterfront.  

However, many problems still exist along the Harborwalk that deter potential users.  

Inappropriate signage can prove to be confusing to many Harborwalk users.  For instance, some 

areas are marked as private, when in actuality the area is open to the public. (TBHA, 2007)  

The Boston Harbor Association conducted a report with the help of a graduate student at 

MIT.  ñState of the Harborwalk: A Progress Report,ò provides a comprehensive review of the 

Harborwalkôs status in 2005.  In this study, topics of interest such as the accessibility and 

condition of the Harborwalk, along with other criteria, were evaluated.  Recommendations were 

also given to finish the remaining 25% of the Harborwalk as well as to improve Harborwalk 

accessibility, especially regarding signage.  
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2.3 Regulation of Land Use Along the Harbor 

The growing attraction of Boston Harbor and the cityôs waterfront has fueled an ongoing 

battle between private developments and public interest.  Therefore, new waterfront projects 

require several permits and authorizations from all levels of government.  The first step in this 

process requires the applicant to obtain a wetland permit from the local conservation 

commission. Once a wetland permit has been issued, the applicant would then apply for a 

Chapter 91 license granted by the DEP.  The different permits and licenses that are required for 

waterfront development are discussed below. 

2.3.1 Municipal Regulations 

The Boston Conservation Commission (BCC) is responsible for protecting and 

preserving open space as well as other natural resources in the city.  This commission is 

comprised of seven commissioners, who are chosen by the mayor.  The duty of the 

commissioners is to determine wetland boundaries and permit projects proposed in or near 

associated buffer zones. (TBHA, 2007) 

 Any proposed project that is within 100 feet of a flood plain or waterway is within the 

BCCôs jurisdiction.  A developer must obtain a Conservation Commission Wetlands Permit prior 

to applying for a Chapter 91 license. 

2.3.2 State Regulation Chapter 91 

All the areas that require Chapter 91 authorization include flowed and filled tidelands, 

great ponds within 250 feet of the mean high water line, and major non-tidal rivers and streams.  

Any structure that fits into one of the above categories falls under the Chapter 91 jurisdiction.  

Structures such as piers, wharves, dams and seawalls are regulated under this piece of legislation.  

Furthermore, any activity such as tideland filling or dredging must be authorized by the DEP.  

An example of a Chapter 91 license is shown in Appendix B.  There are four basic types of 

authorization: a waterways license, a waterways permit, an amendment to a license or permit, 

and a Harbormaster Annual Permit.  

In every application, the applicant must visually convey the locations of public access 

areas. (Lyman & Massachusetts Continuing Legal Education, Inc., 2000)  These locations must 

be accessible to the public via pedestrian walkway, and should be obstacle free. (Lyman & 

Massachusetts Continuing Legal Education, Inc., 2000)  Once the application is filed, the DEP 
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and the BRA confer to study the proposed project and determine if there will be any adverse 

affects to the environment.   

The application process today has many steps and could be confusing for the normal 

citizen.  First, the applicant is encouraged to meet with the DEP to determine if the site is located 

within Chapter 91 jurisdiction.  Once water dependency has been determined, a public notice is 

sent out to the local government followed by a public hearing.  Next, the DEP will send out a 

written determination to the applicant, either granting the license and listing the conditions that 

may apply or rejecting it altogether.  The applicant has a right to an appeal if  the license is 

rejected.  The entire Chapter 91 license process is shown in Figure 6. 

 



13 

 

 

Figure 6 ï Chapter 91 Application Process 

When a Chapter 91 license is approved, there may be many special provisions that are 

issued to the specific project.  These provisions include special public access points, public 

walkways, dredging sites and many other similar provisions that may be a factor on a given 

location. 
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Once the applicant has been granted a license and the appropriate fees have been paid, the 

licensee is required to submit the license to the local Registry of Deeds for recordation. Once this 

is completed, the project must then receive a Certificate of Compliance from the BRA according 

to the licenseôs special conditions.  Overall there are about 10-12 steps that must be completed 

by the applicant in order to obtain a Chapter 91 license successfully completed. 

2.4 GIS: Background and Applications in Government Regulation 

Although the license plans display drawings of the effected area, there still remains a 

level of ambiguity to the projectôs exact geographical location.  However, the user can use a 

visual interface to locate the licenses using the software described below.  For example, the area 

that is subject to Chapter 91 jurisdiction can be highlighted to give the user a visual 

representation. 

GIS contains various applications that are utilized by government agencies, private 

businesses and researchers.  A GIS map can be comprised of different layers.  A layer can be in 

the form of a data point, line or polygon.  A data point contains information that pertains to a 

specific location.  An example of such a data point would be a sign.  A line could represent 

public easements or any other municipal structure with a linear relationship, such as the 

Harborwalk.   

A polygon contains information related to an area such as a parcel.  These layers are 

shown as an example in Figure 7.  A key layer for the City of Boston is the parcel layer.  A 

parcel refers to the geographic area that the Assessing Department uses to determine property 

value.  Each parcel has a Parcel ID assigned by the Assessing Department.   
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Figure 7 - Example GIS layers: Data point, Line and Polygon 

Figure 8 displays the data layer that is related to the parcel ID.  Several data layers can be 

directly uploaded into GIS by government agencies to enhance regulation by performing 

analysis. (Bracken, 1990)  

 

Figure 8 - Parcel data layer 

 This analysis is conducted by taking pertinent data layers and overlaying them onto a 

base map so that a conclusion can be drawn.  This visual representation can also analyze changes 

over time within a region. (Bracken, 1990)  Regulations are better enforced when government 
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agencies have the capability to display the various details in Chapter 91 licenses.  Figure 9 

displays the data layers being sandwiched together to create a map. 

 

Figure 9 ï GIS with added layers 

2.5 Previous work  

 The following section describes a pair of projects that performed similar efforts in storing 

Chapter 91 license data.  The parallels between the following projects and this project helped the 

team identify complications in license-related issues.   

2.5.1 The Case of Chapter 91 in New Bedford, MA  

In 1999, a team of University of Massachusetts-Boston professors started a pilot project 

in New Bedford, MA studying the potential of Geographic Information Systems (GIS) combined 

with Global Positioning System (GPS) in tracking Chapter 91 licenses. (Gelpke et al., 2002)  

They attempted to map all of the Chapter 91 licenses using GPS, since their locations in the 

license plans were not accurate.  The professors then imported the locations of the licenses into 

GIS using the newly mapped coordinates.   
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The motivation for this project stemmed from the inaccurate mapping of licenses in the 

New Bedford area.  The goal of their project was very much similar to our goal, which is to 

display Chapter 91 licenses in GIS.  Figure 10 is an example of a web-based map, displaying all 

the licenses in that area.  The user can click on the red dots to open the scanned permits in a new 

window.   

 

 

 

Figure 10 - Display of Chapter 91 licenses in New Bedford (New Bedford Project, 2007) 

2.5.2 Mapping of Water Dependent Uses & Shoreline Conditions 

In 1998, the Urban Harbors Institute in Boston mapped all water dependent uses and 

shoreline conditions along Boston Harbor as part of the Watersheet Plan.  This plan, shown in 

Figure 11, contains useful information for government agencies and the general public.  For 

example, the map displays all of the ferry routes throughout the harbor, as well as mooring and 

marina locations.  This Watersheet Plan is updated every 10 years, so the next scheduled update 

will be in 2008.  Our data addresses one of the four major tasks in this plan. 
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Figure 11 - 1998 Watersheet Plan 


