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Abstract

Chapter91 licenses contain provisions that eaitthe public right to aces waterfronts,
howeverhistorically the information has been inaccessiblcity planners and the public alike
This project involved designirgdatabase containifghapterd1 licenses angublic amenities
alongBoston'sDowntown waterfrontand linking itto a GIS map The project group developed
system specifications based on user requirenaémeny key stakeholdersvioreover, the

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

The Boston Harbor Cleanuponductedetween 198@nd 1999was one of the largest
environmeral cleanup endeavors ever undertak&he cleanup fostered tmeemergence of
waterfrort property After years of neglecthe waterfront hasegained an important role in the
cityods f ut u iThes indestment haseaere proven to be well worth the state and
municipal funds spent over the-§8ar span.

The new attractivensfharborsideproperty has also created new tension along the
waterfrontbo et ween t he publ i cds thedgveloperddesirdoar bor f r ont
privatize parts of thaarborfront. This situation demanasvay of regulating the waterfront. In
Massachusetts, this is accomplished through Generallepte©1. This piece of legislation
determines the extent of public access along the wateri®miell as rights of land owners
between the historic mean high water line and the current mean kawlime. These pecial
licensesissued under the law by the Department of Environmental Protection (DEP)
specifically state the provisions for each procctivity undertaken. Howevethe Boston
Redevelopment Authority (BRA), our sponsor, is resiole 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 projecd goalwas toincrease the aviability of Chapte@Q1 license information by
creating an electronic databaseGbfapted1 licenses, along with mapping public amenities on
theHarborwalk. Our areaf concentration for this projet between Burroughs Wharf, which is
located at the ndneast corner of the North End, and Rowes Wharf, which is located near the
entrance of Fort Point Channel. This scope was suffitigmbpulate the database with the
licenses in that area, as well as amenities along the Harborwalk.

In order to create austainable database that can be used by people with limited computer
literacy, we consulted with marsgate and locajovernmentgenciesThe varying fields can be
attributed to the organizations such as the Office of Coastal Zone Management (CZM)Pthe DE
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 gather
some insight of what particular public amenities would be useful toamapGIS layerWe
mappedoulic amenitiesusinga Global Positioning System (GPS) device to map the

coordinates of each amenity



We discoverechow inconsistent the license details were from the different eras of
licenses when we began importitng datanto our databasé&Ve noticed that it is much easier to
use an orthographic photograph to see where public amenities are located and therefore began
using it forcurrentmapping purposes.
Throughmeetings with the MIS department at City Hélle final stucture ofthe
databasend user interfac&ascreated.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 onetlod licenses and display all of the license detalils.
Furthermore, the level of detail in older licenses fails to meet the samadtheir
newer counterparts. For instance, a license issued in 2005 will list the dimensions of particular
entities andstipulate the type and arrangement of public amenities on the pro@ertthe other
hand, dicense 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 recommendiat the BRAImplementa plan to populate the newly created
Chapter91 database with current licenses in the city of Bosidns entails obtaining
the respective licensesthe DEP and digitizing themThen the information
contained in the license car bntered into the database.
e We recommend that tHEBHA use GPS to finish mappirgigns angublic
amenitiesalong theentireHarborwalk These amenities include, but are not limited

to, benches, trash receptacles, restrooms, parks and other dessigoihge.

e We recommend that tH8RA use GIS layerto displayan odine map such as the
Boston Atlas. Once coptete,the GIS layers wereated will provide valable

information to city planers and property owners.

¢ We recommend that tH#RA begin commnicatng with state and federal agencies to
createa centraldatabase for waterfront periimig information This will increase the

exchangeability of informatian

e We recommend that tHeEP convert all licenses to digiteDFformat This task can

be ousourced to a scanning compaiife text in these documents can be searchable.



The BRA has a major role theincreasng of accessibilitywith regards tgermitting
information. Moreover, he BRA provides a link between the government regulation of the
waterfront and vigilant advocacy groups. Our efforts will helpBRé to continue this
movement of chang&eeping the waterfront accessible.

Vi
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1 Introduction

According to theCity of Boston Municipal HarboPlani Bost onds seaboard
its greatest asset. Boston is blessed with one of the finestiv@gepharbors in the
world...These natur al advantages havecel ong ma
for generati ons of (Cityef8osthreNuhicpal dartbr Plan, 4992 s ses . 0
Prior to 1986, howeveii o ne o f t hvea tfeirn evsasdfilledberids povariety of
pollutantsandtoxins r ender i ng i t o siathenktiod Thesenfirbonment hi e st
began to changafter a pair of lawsuits inspired a movement to cleanup the harbor and the
waterfront i The Bost on Harbor Projectodo wasitstmee of t
increasing the water qualityd revitalizing the adjacent waterfrorrograms such as the
Har borwal k and the renovation of the Boston |
aesthetis and its public accessibilitfTheBostonHarbor AssociationfTBHA], 2007

The twentybillion 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. Hwever , the | aw states that waterfront
rights or r e me@he&sneral fawsal Massaahusetts, Gammonwealth of
Massachusetts, 2005T hat leverage allows groups as small as 10 citizens to challeegsédis
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 waterfront regulation of the concerned parties are outlined
by Massachusetts Gener al Law Chapter 91. Cha
Department of Environmental Protection. This piece of legislation was designed to balance
private propey rights, public interest, and environmental protection within Massachusetts.

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

Chapter 91 |licenses are tailored to borhe cityo
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 Bostonds | nn

2



A major issuan 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 boéh phys
and perceived obstacl es. I n order to I mprove
waterfront, the BRA would like to increase access to waterfront permitting information, as well
as maps detailing waterfront jurisdiction and amenity mtttion. 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 frdm University of Massachusetoston.

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 tHesmnses 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 projeatasto develop an electronic database contai@hgpter9l
licenses for theBoston 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 Wlsdtigipyng
the process in obtaining a license. Furthermore, the team consulted with organizations involved
with licenserelated issues and mapped locations of public amenities along the Harborwalk.
From this research an effective database design wasanesing Microsoft Access. The
purpose of this database is to allow the BRA to anatyaeicipal harbor regulation and
development This will ultimately increase the transparency of public accessibility along

Bostonds Downtown harborfront.



2 Background

This Chapter describ@sportant concepts that surround and affect our projat.

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 alatioag,

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 inforafedh e

Har bor 6s

and the scopef our project. The BRAequested foour project group to focus on the

Downtownwaterfront, which idocatedbetween the districts of North End and South Boston.

More specifically, our projeastangedirom Burroughs Wharf to Rowes Whatfigure 1displays

this geographically.
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Figure 17 Project Scope courtesy of bostonharborwalk.com
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Though our project scope excludes most of

case study for similar projects to expand upon andviollo

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 Periadhe 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 I mportantly, howeyveticCoaBBgasgetriseods | ocat i
international trade. During much of thé"@e nt ur vy, Boston was New Eng
Al t hough Salem, Massachusetts and Newport, Rh
supremacy, the city meawpern adeloif n Neiws lEendy | iatng . toi

As industrialization swept throughout the Western World in tffeCéntury, the
Northern Unitel States experienced migration from farming asbifig economies into
manufacturing and mercantile ecoriem fiBostonians in the 181@segan to establish textile
mills, first at Waltham in 1813 and then in new towns along the Merrimack.River | n t he | &
part of the 1 8“((I:éhﬁur§', tha shigping industry biedarae oBsblete, iihaip-
owners and merchants invested thefogth in manufacturing, in railroads, and in the
development of the rapidly expanding frontigiTheEncyclopedia Britannica; a dictionary of
arts, sciences, literature and general informatia@06)
The pollution of Boston Harbor began as a consequenpepafation growth in the
Greater Boston ared&igure 2shows the population rate increase during theat@l 24’

Centuries.



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 21 Population Trends in Boston 180€1910(Kennedy, 1992)
Due to this major increase in population d

nationdés first regional sewer systems. |t pum
Harbor. This resulted in worsening conditions of harbor mat® the city decided to plan
construction of primary treatment facilities on one of its islaffdassachusettevater
ResourceAuthority [MWRA], 2007

In 1952, the Nut Island Sewage Treatment Plant opened to sanitize waste for
communities South of Boston. Although this plant provided pyrir@atment of sewage, the
site wasnét able to treat waste from the Nort
sewage outfall ran toward the coastline, specifically toward the Quincy shoreline.

There were still issues with water cleaeks, however, even after the Deer Island plant
opened in 1962. A-R0%00f thikislndge disaharged vath thesoutgoiogs , A 1

tides returned near the harbor's shore areas with the next incomingMtenews office:



Urban studies and plammg, 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 Waterégtiring secondary as well
as primary sewage treatment. Bostiailed to update its sewage systdm meet those
requirements and by trearly 1980's the media was callirBpstonHarbor the "filthiest Harbor
in the nation{Save théHarbor/Save the Bgy2007) In 1982, William Golden, a state senator of
Weymouth, was jogging along the sharelin Quincy when he came upon waslhgdsewage.
Enraged by such an offensive sight, he along with the city of Quincy filed a lawsuit against the
Metropolitan Di st r i fort causihg mmheatthy icanditiong MhDQu)ncy'si
shorelined (MassMomerts, 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 reportocusing on steps to create an organization responsible for sewage discharges.
(CLF: BostonHarbor,200 I n 1983, the Conservation Law Fou
efforts with a lawsuit against the MDC and the Environmental Protectioncid&frA) for
violating the 1972 Clean Water Act. This suit proved to have the foundation required to begin

i mpl ementing Professor Haar 6s pl an.

2.2 Outcomes of @nservationLaw Foundationvs. Metropolitan Districts
Commission& E nvironmental 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 wadte.second plant was scheduled to

be finished in 1999 and offer secondary treatm@itF: BostonHarbor, 2007) The newly

founded Massachusetts Water Resources Authority (MWRA) was to oversee the projects. The
entire plan aimed at replacitige old treatment facilities on Nut and Deer Island with new
primary and secondary treatment plants locat#dlyon Deer Island, in what was known as the
Boston Harbor Project.

Prior to Deer | sl andds c-bregaihgdaciy m Quincyf 1t s f
opened in 1991 that transf ortneendp esrlautdugree o nstaon ift
technigues(MWRA 2007 Nevertheless, the primary treatment plant opened in 1995 and the
secondary treatment plant was fully operational byyt#s 2000(MWRA 2007 In addition, a

7



95mi |l e AOutf all Tunnel 0 was built to send sews
Figure 3.

N4 burd Bottom
o 'verouraen,

Outfall
Tunnel

43,300" ]

Figure 31 Outfall Tunnel from Deer Island to MassBay (MWRA - home)
Originally, the combination of the outfall tunnel and the primary treatment of waste was
thought to be a sufficient discharge proc€sBVRA 2007 However, the ruling from th€ELF
vs. MDC & EPAcase required both a primary and secondary treatment of sewade ehidt of
the year 2000, all sewage was receiving primary and secondary treatment, and was subsequently
discharged outside of Boston Harbor into MassachusettssBawnin Figure 4.

Figure 41 Massachusetts Bay Area Sewage Disatge, September 2000



Although theharbor cleanugvas funded and organized by the federal and state
governments,negover nment agencies (NGO6s) were proac
fact, one organization was created by Superior Court Judge Paity @ad 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 enjoyudilide. Save the Harbor along with other
advocacy gpups provided an opportunity for citizen stakeholderstoetheir opiniongn
harborrelated issues.

Another NGO thaplayed a significant role in revitalizing the harlmthe Boston
Harbor Assoation (TBHA). Created in 1973, TBHA has a large stake in public access to the
waterfront and sponsors many harbelated events to increase public awareness. More
importantly, TBHA is one of the major organizers and overseers of the Harborwalk Project.

The Boston Harborwalk was createdhe 1960s, however it experienced its greatest
strides in 1984 when new regulations were set in plabep r o j goal is t sonnect the city
to the waterfront, by building a continuous-difle path along the shoreé. 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 et&nber 2006, 34 of the 47 allotted miles were
completed(TheBostonHarborwal, 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{utedhtte
Contemporary Arts relocated from its inner city locale to the waterfront, making the Harborwalk
and waterfront even more attracti(€BHA 2007 Figure 5 shows the Harborwalk project
scope. In additiorfigure 5 also points outvhich sections oftte Harborwalk areompleted and

those sections that need to be finished
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Figure 51 Map of current statusof Harborwalk

The Harborwalk provides the general pultlith a gateway to connet the waterfront.

However, many probhas still exist along the Harborwalk that deter potential users.
Inappropriate signage can prove to be confusing to many Harborwalk &sensstance,@me
areas are marked as private, when in actuality the area is open to the(pBblik,. 2007
The Boston Harbor Association conducted a report with the help of a graduate student at
MI T. inState of the Harborwal k: A Progress Re
Har borwal kés status i nnter29 <uéh as thelagtesgibilityand st udy,
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 regardj signage.
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2.3 Regulation of Land Use Along the Harbor
The growing attraction of Blasfuetedanbnagang or

battle betweeprivate developmen@ndpublic interest. Therefore, new waterfront projects
require severgbermits and authorizations from all levels of governmenhe first step in this
process requires the applicant to obtain a wetland permittfiehocal conservation
commission. Once a wetland permit has been issued, the applicant would then apply for a
Chapter91 license granted by the DEFhe different permits and licenses that are required for

waterfront development are discussatow.

2.3.1 Municipal Regulations

The Boston Conservation Commissi@CC) is responsible for protecting and
preserving ope spaces well aother natural resourc@sthe city. This commission is
comprised of seven commissioneso are chosen by the mayor. The duty of the
commissioners is to determine wetland boundamespermit projects proposed in or near
associatetbuffer zones(TBHA, 2007

Any proposed project that is within 1@€et of a flood plain or waterway vgithin the
B C C furssdiction. A developer must obtain a Conservation Commission Wetlands Permit prior

to applying for aChepter91 license.

2.3.2 State RegulatiorChapter 91

All the areas that requi@hapter 91 authorizatidnclude flowed and filled tidelands,
great ponds within 250 feet of the mean high water linepzajdrnontidal rivers and streams.
Any structure thafits into one of the above categorfefis under theChapter91 jurisdiction
Structures such as piers, wharves, dams and seawalls are regulated under thisegjistatioh
Furthermore, any activity such as tideland filling or dredging must @ared by theDEP.

An example of &hapterd1 license is shown iAppendix B There are four basic types of
authorizationawaterways licenseg waterways permitanamendment to a license or permit
and a Harbormaster Annual Permit

In every applicabn, the applicant must visually convéye locations opublic access
areas(Lyman & Massachusetts Continuing Legal Education, Inc., 200®se locations must
be accessible to the publia pedestrianvalkway, and shouldeobstacldree (Lyman &
Massachusetts Continuing Legal Education, Inc., 200@ce the application is filedhe 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 manysstam could be confusing for the normal
citizen. Firstthe applicant is encouraged to meet with the DEP to determine if the Isitated
within Chapter91 jurisdiction Once water dependency has beetermineda public ntice is
sent out to the lad governmentollowed by a public hearingNext,the DEP will send out a
written determination to the applicaetther granting the license and liglithe conditions that
may applyor rejecting italtogether The applicant has a right to an appédhe license is

rejected The entire Chapter 91 license processh®an in Figure 6.
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Pass Federal Regulations

Application Denied  Look over Project Scope and Activity

Boston
Conservation
ommissio

Application is Denied

Wetlands Permit Granted

Mass DEP

Application Accepted

Figure 61 Chapter 91 Application Process
Whena Chapter 91 license approvedthere may be many special provisidhat are

issued to thepecific project These provisions include special public access points, public
walkways, dredging sites amdany 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 fdeehgvad, the
licenseis required to submit the licensettte local Registry of Deeder recordationOnce this
is completed, the project must then receivesdificate ofCompliancefrom the BRA according
to the | i cens e serabthere are about 102cstepthat musi lbescompleted

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 effeated, there still remains a
|l evel of ambiguity to the projectds exact geo
visual interface to locate the licenses using the software described below. For example, the area
that is subject to Chapter 91 judistion 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 fom 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 relaipossich as the
Harborwalk.

A polygon contains information related to an area such as a parcel. These layers are
shown as an example ligure 7. A key layer for the City of Boston is the parcel layer. A
parcel refers to the geographic area thatbsessing 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 rteld to the parcel IDSeveraldata layergan be

directly uploaded int&1S by government agencies to enhance regulatygrerforming

analysis (Bracken, 1990)

Figure 8 - Parcel data layer

This analysiss conducted by takingertinent data layers and overlaying them onto a
base map so that a conclusion can be drakinis visual representatiaran also analyze changes

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

displaysthe data layers being sandwiched together to create .a map

. g
A P Consus Tracts

o

e, TEYE TR 7 Structures

Postal Codes

Raster Imagery

Figure 91 GIS with added layers

2.5 Previous work

The following section describ@spair 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 licenselated issues.

2.5.1 The Case o€hapter 91 in New Belford, MA

In 1999, a tearof University of MassachusetBoston professors started a pilot project
in New Bedford, M\ studyingthe potential ofGeographic Information Systems (GIS) combined
with Global Positioning System (GPB)trackng Chapter91 licengs.(Gelpke et al., 2002)
Theyattempted tanapall of the ChapterO1 licensesisingGPS, since their locatignn the
license plans weneot accurateThe professors thamported the locationsf the licenseto

GIS using thenewly mapped coordinates
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The motivation for this projectemmed from the inaccurate mapping of licenses in the
New Bedford areaThe goal of their project was vemyuchsimilar to our goal, which is to
displayChapte91 licenses in GISFigure 10is an example of a welbased map, displaying all
the licenses in that area. The user can click on the redodopen the scanned permiitsa new

window.

NEW BEDFORD WATERFRONT

°
@
o

(35 | o @] \
° %m e e

Figure 10 - Display of Chapter 91 licensesn New Bedford (NewBedford Project, 2007)

2.5.2Mapping of Water Dependent Uses & Shoreline Conditions

In 1998, he Urban Harbors Institute in Boston magd allwater dependent uses and
shoreline conditionalong Boston Harbor as part of the Watersheet. PTdnis plan, shown in
Figure 11, contains usefulniformation forgovernment agemes and the general public. For
example, thenap displays all of the fermputes throughout the harbor, as well as mooring and
marina locations.This WatersheePlan is updated every Jears so henext 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
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