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Abstract

This project reviews Ocean Shores, a 90 condaumi site development built in
Marshfield MA under M.G.L. Chapter 40B regulations. Data about the project was
collected to produce a timelim®cumentinghe steps the developer took while applying
for a building permit. The application process requireddéveloper to redesign the site
plans. The author proposes an alternative an innovative more environmentally friendly
system storm runoff desidar this project using low impact development techniques and

rain gardens instead of a retention basin
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Capstone Design Statement

The replacement of the sediment basin and the retention basin for a Low Impact
Development System as an innovative approach to storm water runoff is not widely used
in the north eastern US. The higher cost of porous asphalt accktmand the breaking

of tradition deter developers from attempting to implicate these simple procedures that
are better for the environment then miles of piping below the ground.

Theinitial approachwas toresearcthec as e st udy [fih®rcaprablemBasor es o
recognized andesearclwas done on hefix it afterward the design was incorporated

the developmelts st or m r The mdstfcomsngnsuseeointhe rain garden is for
individualhome use, so the most detailed information found was amandual

building basis.Thus te rain gardens were applied to the individual buildings for storm
water runoff treatment of those areas. The other source of impervious material was the
asphalt parking lot and paved sidewalk® reduce runofthe desjn changedhat
materialporous asphalt and concretérench drains, and grass buffers were included

the desigrio help slow watethus keeping erosion to a minimuandfilter out

pollutants

There are very specifiguidelines about how to desigrran garden that best suits an

i ndi vi du dHesfgain gardengand LID techniquae pretty self sustainable,

they only need minor maintenance by a landscaper to keep them in good Tégair.

bright flowers and relaxing atmosphere of a rain gaptemotes health and wellbeing to

all in the neighborhoodThis design first came about as bemgayto help citizens

compromise wittthe politics of incorporating a new development into their area.
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Chapter 1. Introduction

The production ofesidentialdevelopments under &sachusetGeneralLaw (M.G.L.)

Chapter 40Bs a statgorogram that seeks increase affordable housingportunitiesor

citizens who are below the median income of the afgech Massachusetts city or town

must posses at least ten percent of unites deemed afforérala.development to be

recognized as a Chapter 40B project it has to h&vsePcentof its residential units

affordable to families that earn less then 80 percent of the median income or the project

must consider 20 percent of the uritailableat t h e 0 a ffof ppopelvétibdne 6 r at e
income below 50 percent of the median

(http://www.dwpm.com/content/main/Affordable Housing.php&\pplicable for this

type of development are both fsale and rental uts. Also the profit of the development
can not exceefdO percentof cost. Ay profits exceeding th calculatedvalue are given
to municipalityto minimize the impactaused by the development in that areae Th
developmenbf6 Oc e an Sh or &dMA was deerMinedts e fn icompliance
with the Chapter 40B requirements and was given permibgitime Conservation

Commissiorto buildon March 10, 2005

The citizens of Marshfield objected to the ¢
TenCitz ends Appeal which has dielyeaangefdebateonst ruct i
since the first proposalas submittedo the town many concerns were raised by the

citizens of the Marshfield. One such concern wasldst&uction d the Eastern Box

Turtle, aspecies of special concérs  h.aObhedcanterns were related tioe
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aesthetic®f the proposed projeatost of maintenance and general safety of having a
retention basin in the vicinity of the Eastern Box Turtle habitat andrityeisitive young

childrenof the development.

Retention basisareused to contain and filter storm water ruranfidto stop pollution

from getting into the immediate environment. Ironically the filtration system of the
retention basin while trying to help protect theieonment,requires miles of pipingp
transport the water wasting valuable resources. Also because through out the site there
are so few locations for the water to enter the system the water has long distances to
travel eroding the land from constant u3éiis erosioncaused by theails of water

leading to the piping systestars the earth with a permanent change

The installation of Rain Gardens solves that problem by being more numerous and close
to the point of origin of storm water run off thighout the site.The installation of

natural filtration systemavhich are environmentally friendly and innovative techniques
have not been fully explored in the north east&®. At one time believed to be

unreliable with the constantly fluctuating émnmental changes of the region, these
filtration systems are usually only applied to individual home use. Through new research
and the use of these systems in more north @asteironments most well known in
Maryland, there was enough information pply thetechnologyin Massachusetts. The
research intd.ow ImpactDevelopmen{LID) strategies and rain gardens shows that

these applications can be used together as effective storm runoff syBemwisus
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asphalt and pavement two important LID teclueisjare not usuallyppliedto projects of

this magpitudebecause the cost of higher then regular asphalt and concrete mix

These higher prices may increase construction costs however | have found them
negligible compared to the amount of good the gardens and LID systems will do the
environment. This project implements the LID aspects and incorporates it with the rain

gardens for a complete storm runoff design for a 90 condominium project.

Ocean Shores is a development built under ChapterefBation. Theemoval of the

retention basin was theorizedaway to halt destruction of the Eastern Box Turtle

habitat and smooth over disputes between t he
constructiorand the developerThe implementation dfID strategies and Rain Gardens

were utilized to maintain a storm water runoff system that fulfilled the original goals.
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Chapter 2. Background

2.1 A Description ofM.G.L. Chapter40B

Enacted in 196M.G.L. (Massachusetts General La@hapte40B designaedd T h e
Regi onal P (htgp:Awwiv.mass.dodlegd/laws/mgltgDb-toc.htm)and dso
known assndledClidptaddB was intended to encourage rgovernment
sponsorship of lovincome housinghroughout Massachusetts
(Http://www.dwpm.com/content/main/Affordable _Housing.php3his sponsorship
wouldincrease affordable housing developmewity the intentiorto help developers
avoid d6not i(MIMBY)corbplcationsy ar d 6
(Http://www.masschc.org/sty _opin.php?id=61) These types of complications are
brought about when citi zeno6sbedauséhdrdtizehso keep d
objectonsto a newdevelopment in their neighborhood. The law says that the purpose of
M.G.L. Chapter 40Bhereinafter referred to as Chapter 408)o facilitate the

cooperation between cities and/or towns of a quick, well organized andffartive
movement toward the common goal of coordinating the developmental expansion wit
their areas of jurisdictiothttp://www.mass.gov/legis/laws/mgltgDb-toc.htm) The

M.G.L. Chapter 40Baw was meant to make it easierdevelop ira city or townand

increase housing for thevoto moderate income familiesspecily in communities that

do not meet the@percentrequired lowincome housing as mandated by the statas

law which was amended in 1969 gives developers the right to appeal the decision of the
Zoning Board of Appeals (ZBA) if the restrictions put upbe proposed project are

deemed to bé u n e c o rHitpwiwena dhdpa.org/40b_fact.htmBy suing the local
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ZBA, the 40B developers can then overridemm zoning laws and other restrictions that
would normally be put in place against project developments
(Http://www.chapa.org/40b_fact.htmlWhile thishelps to accommodate the developer
and promotes the development of low income houssiate is controversy concerning
whether projects built under the 40B law bemeficialto the towns and their people.
Projects that are applicable for the 40B law, nave at least 2 25 percenof the

units designated low to moderate income affordable housing
(Http://www.chapa.org/40b_fact.html)'he affordabldousing unitggo toward a towns
goal percentagef affordable housing unit@dttp://www.chapa.org/40b_fact.html)
Towns aregequired by the state to havlOpercentor moreof their housing affordable

There are many benefits allotted to the towns that are able to reach the 10 percent goal.

2.2 M.G.L. Chapter 40 B Benefits and Challenges

One of the benefits dhe Chapterd0B programis that itprovidestownswith areward
basedencouragemerb increase affordable housing unitsiparticulararea. Achieving

the 10 percent affordable housing goal in a town then granEBtAgheright to be more

selective wheronsidering future proposed 40B projects

(Http://www.chapa.org/40b_fact.html)'his increase in lower priced housihglps

citizens t hat pefcenafimediah reogssholdilcammef 8 @ he ar eao ha\
place to live(Http://www.chapa.org/40b_fact.htmlMedianhousehold incomeeans

that if you line up all of the incomes in a givarea from most to least whichever number

is in the middle is the median income in that area. Eighty percent of that household

income sets the price for tlaffordableunits being developedevelopers have the
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advantage of applying for a leinterest loa from thestate that covers partiaf

complete costs of thconstruction for the develop@icConville, 2006) Town
government®ften want to oppose Chap#®B developments because their constituents
tell them to, but if the town reaches thegercentaffordable housing go&they may be
permittedto deny additional 40Blevelopments anadpplicants are not permitteol
circumventthe bylaws (Department of Housing and Community Development, 2002)
Also adeveloper is onlypermitteda maximumprofit of 20percenton any project
devdoped under the Chapter 40B lavny profits over that amount are given to the
town. Thereare many challengegithin targetcommunitiesbecause they aoncerred
thatthe benefitof such a deslopmentmaybe exceeded liie negativempactit could
have intheir neighborhoodsOftennew schootapacity has to be developedhandle
thenumber of new schodage childrerdevelgpments bring into a towfCenter For

Pdicy Analysis University of Massachusetts Dartmouth, 20@her aspects of
controvery includedevelopers using 40® increaseheir net profit more then helping
the affordable housing indust(yicConville, 2006) Many deceptions have been
documented including hiring their ovanews for the constréion but not claiming thads
profit and inflating the cost of thahd purchase on their pforma(McConville, 2006)
Anothercomplainp eopl e have toward 40B devel opments
housingo. Af f o r dparbhiasgricenoust beaffordableteB@persentt h e
of themedianincome of the area and byiglvery definition over a third of the population
will not be able to afford rentingr purchasingt such a price

(Http://www.masschc.org/story_opin.php?id=61; Marshfield ZBA, 2002)

Cassandra Asvestas Page6 11/24/2008



Chapter 3. Case Study

A description of the project Ocean Shores includitignaline from proposabf the
project in Marshfield MAto the current lawsuithat has halted constructionhréughout
the proposal process there were issues that arose and after the developers were given

permission to build there were regulations that the development was exempt from

3.1 Project Description

OnDecember 5, 2001 Beacon Ocean Shore Limited Partnership c/o Beacon Residential
Properties applied for a Comprehensive Pe(8ege Appendix H for definitiorffom the
Marshfield ZBA for a 198 Apartment Project to be known as Marshfield Commons
locatedat 12090cean Street iMarshfield(Marshfield ZBA, 2002) The apartment

complex was intended to haseven 3story buildings withone, two, and thrededroom
units(see Appendix G for more detail concerning unit lay@dgrsley & Witten, Inc.,

2001). A total of 2@ercentof those units would be classified as affordable as mandated
by the state. They pZBd pno wezedoldtitohdecseaspthern t o t h
units to 180as a compromise for the citizenshe proposal for the 180 unit project was

the same general type with a decreased number of units that affected all single, double
and triple bedroom apartments. Aftee thBA approved the permit the town Selectmen
filed a lawsuitand Beacon Residential Properties settled with a new project proposal of
90 condominiums. This development proposal passed both the ZBA and the
Conservation Commission with little alteration asdurrently inlitigation filed by town

citizens
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3.2 Full outline/timeline

OnDecember 5, 2001 Beacanf ed f or a comprehensive per mit
Zoning Board of Appeals for 198 apartmegitarshfield ZBA, 2002) Throughout the

process many documents were filed by both public and private organizations in regards to
objections or topics of consideration for the BeaPooposal. Some public groups that

were involvedncluded theMassachusetts Division of Fisheries and Wildlife,

Mar shfielddés Airport Commi ssion, Marshfiel dao
Sel ectmen, and Mar shf i eskedppendixEdondetalgd Boar d of
timeline) Some private groups involved were Beacon, Daylor Consultation Group,

Inc.,and Marshfield Action, Incs€eAppendixE for detailed timeling Objections were

made about the density of the project and Beacon showing ite tteaccommodate

changes altered their design for Marshfi€lmimmons from 198 apartmentsi80

apartmentgNixon Peabody, LLP., 2002)They also complied with requests that they

charge the name from Marshfield Commons to Ocean ShH8adser, 2004) Most of the

compl aints that were brought to Beaconébés att
hired who ascertained that the @ would not dversely affectraffic (Glenn D.

Cannon, P. E. and C. Engineering, 20@2port noise(Horsley & Witten, Inc., 2002)

species of gecialconcern habitats(McPhail Associates, Inc., 200&hd wetland

boundariegHorsley & Witten, Inc., 2002) The Selectmen and Zoning Board of Appeals

hired their own experts who said that Ocean Shores woddskdbe adversely affected

by theairport noise(Senzig Engineering, 200and the flood planedundary(SGC

Engineering, LLC., 2005)f 10.3k4 if they built for five fed which was the original

ground water table measuremeamd the population of the new developmessif would
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adversely affect thedffic (Horsley & Witten, Inc., 2002andspecies okpecial oncern
(Massachusetts Division of Fisheries & Wildlife, 200egsternbox turtle labitat. These

experts proposed ways to modify the design of the project to help with the above issues

and from current designs it is obvious that not all of those alternatives were put into

affect. However the ZBA felt that Beacon haampromised to an extent that was

acceptable and granted the Comprehensive Permi2gr2802(Marshfield ZBA,

2002)

The Sekéctmen of Marshfield were motivated by their constituents to sue the ZBA and

Beacon concerning thalidity of theComprehensive perm{@ames B. Lamplke, 2002)

Two other unsatisfied parties sued after the
sued the ZBADrohan 2002)while Marianne McCabe sued Beaddcean Shores

Limited Partnership etafCommonwealth of Massachusetts Department of the Trial

Court Plymouth Superior Court, 200ZJhe Selectmen of Marshfield settiith

Beacon concerning the proposed pro{@ztker, 2004) Beaconmodified heir project

from 180 apartments ®@ dual proposal df50 apartments or 90 Cond@aker, 2004)

Beacomagain brought their proposal before the ZBA and while Marshfield Action, Inc.

still claimed their objectionwere valid toward this revised proposal the ZBA felt that
Beaconds concessions during settl ement were
proposal on €0-2005(Marshfield ZBA, 2005) This revised proposal had to also be

approved by the Conservation Commission and after deliberati@@Gonservation

Commission found that the changes made by Beacon to protect the Vernal Pools on the
property to be appropriate, atittkte | evati on of Beatlitobesafegr ound f

from the 100yea storm (10.3¢d ) . Upon revi etionthggy Beaconds afj
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Conservation Commigm granted Beacon their pernji@onservation Commission,

2005)

After the ZBA and the Conservation Commission granted Beacon their respective

permits Lauri e HaBBAELCOmMmoweatth oMdassachusatieliandl 6 s
Court,2005pnd Mar shfield Action, Inc. formed a g
Citizends Appeal which i sEfertcomplétePronavgrai ng t od a

timeline)

3.3 Projects Constraints

Throwghout the proposal process the constraints remained the same, even as the project
changed size and style the concerns of the public remained the same. The most important

of those issues are discussed here below.

3.3.1 Environmental

In this instance thets location, 1209 Ocean Street, Marshfield, MA 02050 intersects
Business Highway zoning, Airport zoning, and Residential Waterfront Zoning
(Marshfield ZBA, 2005) Also on the site there are three certified vernal pools and an
acknowledged special species the Eastern Box Turtle, making tloee3flat its home.
Due to the vernal pools Beacon is not allowed to build withirfel0f the basin and

22.7acres of the property is being preserved for the Eastern Box Turtles.

3.3.2 Traffic

Traffic is an issue concerning the amount of congestiorthiadevelopment will be

bringing to already poor quality roafidarsHfield Action, Inc., 2002) The Levetof-
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Service(LOS) predictions for the surrounding roads if more congestion is added on them
areLOS D andLOSF (see Appendix H for definition)

Pedestrians are also to be considered for this near beach commuretyallssdare a
necessity andequired for safety measures doehe high volume of pedestrians both

inside the development and outside of the development.

3.3.3 Safety & Noise

Therewas an original concemn the part of the citizens of Marshfieldisthatthe height

of the largest building in the 198 unit proposal would be too tddiwever with the

change to 90 condos the height became irrelevant.

The next concern wasrportnoise and hovaircraftnoise wouldmpactthe residents in

the building. Accading to DufresneéHenry, Inc. the safetyand quality of life of

Beaconds residents is not in jeopardy. Howe
di sagrees, Ann Pollard the Airport Manager s
level of noise genated by aircraft at the Marshfield Airport will cause significant

di sruption to residents of Marshfield Common

t he pr o gPolad®002)i t e

3.3.4 Site Drainage

The site drainage is setup so that the storm water runoff will travel to set spots that will
dran the water and its pollutants into the underground piping that transfers it to the
sediment pond and then to the retention basin. Both of these facilities are drainage
systems that maintain water purity while re entering it into the environment.sin thi

particular situation theetention basinissetatatétl evel whi ch means #dln
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flood el evation has been s e(DaylarConsulirg el evati o
Group, Inc., 2004) Originally this would hae beenacceptable whei was thought that

the flood elevation was feeth o wever with the new fl ood el evas
retention basin is not designed to handleatm®unt ofstormwaterrunoff.

The water tablevasmeasured in thpeakof winter through the measuring of the

certifiedvernal poolon site The elevation of the vernal pool on January 19 isfde?8

(ENSR International, Jan 19, 2003} the retentiofasirs a water pocket is designed

that is kept constantly wet, forming a type of pahatin this casevill holdupt o 56 of
standingwaterwhich is greater then the calculated water table, based on the vernal pool
study(Daylor Consulting Group, Inc., 2004)

There are many discrepancies about this storm runoff sethglocationof the

retention basimn the middle of the Eastern Box Turtle habitat:
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Figure 3.1 Site Plan Diagram

Ocean Shores site plan with Eastern Boxtl€thabitat, Certified Vernal Pools and the

retention basin all explicitly pointed out. This figure shows that the Retention Basin is

being built in the middle of the Eastern Box Turtle habitat

- Retentlon Ba§|n GEE sionES ConpoNNS

MARSHFIELD, MASSACHUSETTS
PRELIMINARY SITE
—| GRADING & DRAINAGE PLAN

HW. MOORE ASSOCIATES, INC. [owt, _10-3-01

Héa
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Chapter 4. Low Impact Development Drainage System

4.1 Capstone Design

While seemingly effectivéhe retention basiis an eye sore and it requirgignificant
maintenance Also at this particular site ihterferes withEasterrBox Turtles nesting
grounds. My intento design a more inconspicuoaisd effective meart® handle storm
waterrunoff would hopefully in turrhelpto alleviate some of the controversy existing
between théownsc i t i zen &6 s a nltdave desggadd ean grieospstem .
which is better for the environment then the stang@ards leading from the drains to a
retention basin Therearepipes emptyin@ff of roofsout onto gravel paths that are
easily maintainednd lead to small drainage gardehs the following example the
yellow lines represent the french drains that lead the water away fromintgutters to

the rain gardens that are strategically placed.
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Figure 4.1 Building 1 and Surrounding Rain Gardens

An exanple showing the french drains that lead the water away from the rain gutters to

the rain gardens that are strategically placed around Building 1

Rain Gardens and Pervious Concrete/Popcorn Asphalt as well as Low Impact
Developmen{LID) are new and innoviate ways to try and decrease stawumoff with
minimal negative affects on the surrounding environment

(http://www.duluthstreams.org/stormwater/toolkit/raingarden.html). The rain

gardens are both aesthetically pleasing and useful in their function whtamunoff
infiltration. The pervious asphalt and concrete while used for some road construction is
not widelyutilized as an efficient means of filtering stokmaterrunoff
(http://www.hotmix.org/view_article.php?ID=583The otheil.ID methods applied are
french drains and grass filterisgips

(http://lwww.duluthstreams.org/stormwatedlkit/tools.html): Alone thesanechanisms
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can be applied to personal homes or landscaping areas, but together they can handle the
runoff of a 90 condominium developmerfsee Appendix A for Proposed Alternative

Storm water Runoff Design

Figure 4.2 Edge of Ground Meets Parking Lot

A diagram showing the usage of LID strategies in the site. The edge of ground meets
porous asphalt diagram showing crushed rock/french drain layer, grass buffer strip and

porous concrete allorking together to filter storm water runoff back into the ground
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