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Abstract

A quarry is an area from which rocks such as marble, limestone, and granite are
extracted for industrial use Once depleted of their desired resources ,quarriesare
frequently abandoned The resulting gaping holes can fill with water and form
dangerousquarry lakeswhile others are turned into unsightly landfills. When quarries
arein closeproximity to urbanenvironments,inhabitantsare subjectedto pollution and
noise, and the undeniable eyesore of an abandoned quarry remains long after
excavationis completed

Sustainable redevelopment has become a shining solution for these abandoned,
resourcedepleted quarries Dozensof cities in Americaand abroad have undertaken
adaptive re-use projects to transform quarriesinto a variety of public and private
spaces The potential new usesfor theseexpanse®f landincludesitesfor researchand
education,aquaculturerecreationalactivities,storage,industryandhousing

The goal of my researchis to encouragethe rehabilitation of land disturbed by
guarrying by making the areassuitable for new sustainableland uses | will examine
casesthat successfullytransformed resourcedepleted quarriesinto commercialand
residentialcommunities,and will discusshow further to improve future redevelopment
of quarrieswith greaterconsiderationto environmentalimpactandbiodiversity.



Introduction: Impact6tQuiaying

A quarryis an areafrom whichresourcessuchasmarble,limestone,sandand granite are extractedfor
industrial use Once depleted of their desired resources,quarries are frequently abandoned The
majority of quarriesare locatedfairly closeto urbanenvironmentsdue to the expenseof transporting
raw materials into the city for industrial use in buildings and roads As a result, inhabitants of
neighborhoodsnear quarriesare subjectedto air pollution from dust, noise pollution from trucks and
machinery, and the destruction of what may have once been a beautiful landscape Not only do
guarriesoften negativelyimpact those who live nearby,but they often leaveresidualnegativeimpacts
on the environment Runoff of chemical pollutants into bodies of water, loss of natural habitats,

farmland,andvegetation,and naturalresourceexhaustionare amongthe most harmful environmental
impacts.

While quarrying can be a negative industry for society and for the environment, the necessity of
quarrying is undeniable In order for human civilization to continue as it has since the industrial
revolution, we needthe retrieval of resourcesfrom quarriesin orderto createourE | | AoOnilations,
transportation structureswith cement, concrete,asphalt,and crushedstone, and other industrialuses
such as abrasives,binders, additives, and roofing. Millions of people worldwide are employed by
guarrying practices,and therefore a removal of the quarryingindustry would resultin the lossof jobs
for countlessfamilies Therefore,in orderto remedythe negativeeffects of quarrying,we must usethe
resourcedepleted spacesfor other practicesoncethe quarriesceasebeing operational The potential
transformation of quarry sitesinto a variety of sustainableuseswould not only remedy the negative
effects of quarrying,but couldcreatesitesof greatersocial,environmental



Quarnyingsctivityiintthe ldnited Statesdnd Atakdad

The activity of quarryingreflects the spatial distribution of mineral deposits There can be large cost
differencesbetween quarries,usuallyin relation to the depth at which depositsare found and if they
are on land or at sea The decisionto mine can depend on commodity prices of the material, the
environmentalimpact of mining, or the post-mining disposalof waste A N O A di@$pan©an range
from undera decadeto over50U A Avidhdf resourcesupplying Inthe United Statesalone, there are
approximately 100 metal mines, 900 mines and quarries producing industrial minerals, and 3,320

quarriesproducingcrushedrock suchassandand gravel

Assuminga similar relationshipin other countries, this would suggestapproximately 25,000 minesin
the world producingindustrial mineralsand 100000 quarriesproducing aggregatesfor construction
purposes Thisis a difficult numberto fathom. Globalmining and quarryingis characterizedoy a small
number of international enterprisegroupsthat operate acrosscontinentsin conjunctionwith smaller
companies With quarriesreachingasdeepas200feet belowthe surface,the numberof gapingcraters
left after quarriesare depletedof resourcesvorldwideis shocking

Sinceveryfew quarriesare everreclaimedafter industrialdepletion, certainquestionsare begged
o Whyarethesegapingholesleft with nointention of reclamation?

o WhyA O Adudiri@sexcavatedwith a post-depletion planin mind?

o Whyisthe adaptivere-useof thesespacessucha seeminglyrare practice?



Cases

Thecased havechosento includeeachserveasexamplesof different methodsthat the successful
adaptive re-use of quarriescan follow. The five casesare eachlocated in a different geographic
location? three in the United States and two abroadqr and vary in the time in which the projects
wereundertaken Themap below depictsthe relative location of eachcase




CaseSsidoyB BrowsstereRark

1.1 Locationand Purpose

A Located near in Portland, Connecticut,Brownstone Explorationand Discovery
Parkis a privately operatedextremeadventurepark built in a former quarrythat
openedin 2008

1.2 Issue<Priorto Redevelopment

A Thelimestonequarrywasoriginallyabandonedin the 193® &ter flooding from
the ConnecticutRiverendedall operations The quarry site was neglectedand
filled with water, forming what is known as a quarry lake. A quarry lake forms
when a quarry site fills with water. Sincethe water in a quarry lake is stagnant,
the water is incredibly cold and when reckless individuals choose to go
swimming unattended, their bodies often go into shock Approximately 30-40
peopledrown peryearin quarrylakesdueto recklessactivity. All efforts to drain
the flooded quarrywere unsuccessfulAsaresult,the BrownstoneQuarrywasin
needof monitoring in orderto preventsuchdeaths

1.3Funding

A Thequarrywasleasedby the Town of Portlandin 2000 whichreceivesa portion
of gatereceiptsandis relievedof much of the maintenanceaswell aspolicing of
the quarries Originally, there was hope that opening the site as an adventure
park for the public would raise awarenessof the historic landmark and
strengthenthe localeconomy Residentsf the town of Portlandreceiveentry to
the parkfor half price. An estimated50,000visitorscamein 201Q andevenmore
in 2011onward

1.4 Features

A The quarry converted into an adventure park features a variety of outdoor & G ;s

activities, including cliff-jumping, rock climbing, swimming, kayaking, scuba ~— o o
diving, climbing and rappelling, wakeboarding,rope-swings, 756foot zip-lining, ~ Figure 1A) ZipLiningat Brownstone ParkB) Kayaking,
a 100foot water slideand inflatable water toys. Currently,constructionisbeing  water slide, and inflatable water toys at Brownstone Park.
undertakento create a campgroundfor visitorsto stay at the site overnight
Thereare also plansto offer educationalprogramsat the site, including scuba
divingandwakeboarding

Source: Brownstone Park Website & Wikimedia Commons



CassSsidoyB BrowsstereRark

1.5 Benefits

A BrownstoneParkhassuccessfullyielded high revenuefor the city dueto
the increasingnumber of visitorsthat attend the park everyyearaswell as
a large number of employment opportunities. Monitoring of the areaby
parklife guardsand police officershaseliminated safety hazardsposedby
the quarry lake prior to redevelopment The site has become a beloved
activity site instead of an abandonedhazardsand visitors range from
localsto out-of-state tourists. Not only doesthe adventureparkre-usethe
land, but it stimulates outdoor activities that bring people out of their
homesand into nature. The park encourageshealthy, enjoyableactivities
for allages

1.6 Drawbacks

A The only drawback that my research has provided is the cost of
maintenance and monitoring of the park. However, since the quarry
needed monitoring prior to redevelopment,the revenue brought in by
O E O mad faeghasmostly outweighedthe costof suchpolicing.

1.7PublicResponse

A The responseto Brownstone Exploration and DiscoveryPark has been
incrediblypositive. Asmentioned previously,over50,000visitorsenter the
park each season Citizensof Portland receivea discountedentranceto
the park, and visitors come from all over to enjoy the activities offered.
Similar projects include Three Oaks RecreationAreain CrystalLake, IL,
IndependenceGrove in Libertyville, IL, Quincy Quarries Reservationin
Quincy,MA, and' O A lLhkeParkin DesMoines,lA. Recreationalsesfor
abandonedquarrieshave been successfuln locationsall over the United
States

Figure 1A) Inflatable water toys at Brownstone Park.
B) Wakeboarding at Brownstone Park.

Source: Brownstone Park Website & Wikimedia Commons



CasesSidoyoQuaymysRalls

2.1 LocationandPurpose

A

Locatedin the centerof SanDiego, California,this quarryhad servedasthe major stoneand |

concrete sourcefor construction projectsin the region for the last 70 years,including the

downtown baseballstadiumof the SanDiego Padresand airport runways Asof 2008 when

the quarrywasdepletedof its resourcesdevelopersproposeda planto restorethe site into
a mixed-use housing district including multi-family housing units, retail shops and
commercialoffice space,interchangeablyreferredto as Quarry Fallsor Civitae a namethat
blendscivicwith vitality.

2.2 IssuesPriorto Redevelopment

A

Thesite of the quarryislocatedin the centerof SanDiegoandthere are severalsurrounding
neighborhoodsthat are subjectedto the noise, air, and water pollution as a result of the
operationalquarry. Sincethe quarryis unsightly for nearbyresidents,property valuesin the
Iarealare low andcomplaintsare high. Thelandhasallegedlysunken200feet from its original
evel

2.3Funding

A

The large-scale plan was proposedand acceptedin 2008 but due to the housing market
crash, construction did not begin until 2010and is projected to continue for the next 15
establishesthe A E OoffiGiaDdevelopment policy for Quarry Falls The quarry has been
owned by the Grant family sincethe late 1920 and was taken over by the Corky McMillin
Companiesof San Diego contracting company and the SudberryPropertiesdevelopment
agency The budgeted $1.5 billion project is said to be financed from construction loans
through localbanksthat had beenlendersfor Sudberryprojects

2.4 Features

A The Quarry Fallsplan features a 225.0-acre planned developmentlocated within the city -

limits of the City of SanDiego. Organizedaroundan expansivesystemof terracedparksand
urban open space, the SpecificO | A VaoQOs land usesare combined to allow optimal
integration of a variety of housingtypes, a mixed usearea,with neighborhood,community
andlifestyle retail commercialuses and office/businesgarkslinked together by a functional
and efficient network of pedestrian trails and sidewalks, bicycle paths and vehicular
circulation Quarry Fallswill include 37 acresof parks and trails, 4,780 living units, a self
sustainingcommunity with an elementaryschooland shops,trolleys that connectto public
transit, largewaterfalls,andan emphasison sustainability,energyefficiencyandrecycling

Figure 2: Plan of the Quarry Falls Recreation Center.

Source Quarry Falls Specific Plan 20C
http ://www.sandiego.gov/planning/community/profilés
missionvalleypdf/plans/quarryfallsspecificplan.pd



CasesSidgyoQuaymaRalls

2.5 Benefits

A Thebenefitsof QuarryFallsare only speculativeat this time, but it is projectedthat, oncecompleted,the projectwill turn the areainto athriving center
of residential, retail, office and businessspace The current living member of the Grant family was determined not to let the quarry, whichis on the
National Registerof HistoricPlaces pe turned into yet another shoppingmall. Thisproject hashelpedprovidejobsto many of the constructionworkers
who lost their jobs in the 2008 market crash, and will hopefully stimulate the local economy by attracting tourists and inspiring similar projects
elsewhere Thedesireto incorporatesustainablepracticesin the areais oneto be admiredandreplicated

2.6 Drawbacks

A~ The cost of the project is very high at $1.5 billion, and the project is a long-term endeavorthat may cause discomfort and other unpleasant
consequencesor nearbyresidentswho are subjectedto constructiondrawbacksuntil completion. Sincethe quarryhasdroppedsome200feet from its
original level, there is also the issueof drainagefrom the district. However,with the creation of so employment opportunities, living and business

spacesaswell asa remedyfor the negative environmentaland aestheticimpacts, the costsand temporary discomfort resulting from the project are
soonto be outweighed

2.7PublicResponse

A Thefirst housingunits went up for salein early 2012and have had a very positive response While living spacesare costly to purchaseor lease,the
district has been granted many awardsfor its creation of a smart energy community, including acknowledgmentssuch as the 2010 Outstanding
Planning, Leadership,and Service Award from the San Diego Chapter of the American Planning Association,as well as the 2009' T OA O1

Environmentaland EconomicLeadershipAward givenby GovernorArnold SchwarzeneggerAsthe project continuesto grow and parksare completed,
the publicresponsds expectedto be evenmore positive.

Figure 3: Aerial Map of Completed Plan for Quarry Falls

Source Civita Project Website
http://www.civitalife.com/



CasestiddyB 8ellweadd Quarry

3.1LocationandPurpose

A

Locatedin Atlanta, Georgia,the Bellwood Quarryis the proposedsite for the
creationareservoirwithin the larger Atlanta Beltline Project, whichis alarge-
scale redevelopment project, started in 1999 that seeks to combine
grleenspace trails, transit, and new development along a 22 mile rail in
Atlanta.

3.2 IssuedPriorto Redevelopment

A

The quarry provided gravel for the past 100yearsto the region surrounding
Atlanta and hasrecently stoppedbeing operationaldue to resourcedepletion.
The quarry was considereda huge nuisanceby locals,who were subjectedto
noisefrom machineryandair pollution. Theland wasneglectedandfencedoff
to prevent accidents Atlanta has faced seriousissueswith water shortages
andhasconsideredbuildinga newwater storagesystem

3.3Funding

A

The Atlanta Beltline Projectis a $3 billion project that is receivingfunding from
the city of Atlanta. The architect of the plan, Ryan Gravel,a GeorgiaTech
architecture and urban planningi A O O &udeéniQenvisionedthe beltline as
I Ol A EmeraldNecklace Mayor Shirley Franklincommissioneda study to
determine whether the Beltline could be financedwith a tax allocationdistrict
(TAD)and found that the city would raisemore than 60% of the total costfor
the projectin additionto anaggressivdundraisingcampaignthat hasbrought
in over $40 million. The Bellwood Quarry Reservoiwill be funded from these
sources

3.4 Features

A

The Bellwood Quarry was purchasedin 2006 by the city of Atlanta for the
construction of a potential reservoirwithin the Atlanta Beltline Project This
reservoircouldhold 30-50A A Worth of water, an estimated 1.2 billion gallons
of water.

Figurel: Empty Bellwood Quarry poses an
environmental and social hazard for Atlanta, GA.

Source: Sierra Club Georgdidebsite
http://georgia.sierraclub.org/centennial/Retrofit.htn

Figure 2:Aria| View of Empty Bellwood Quai

Source: Alexander and Garvin Associa
http://lwww.tpl.org/our-work/parksfor-
people/bellwoodquarrywestsidepark



CasestiddyB 8ellweadd Quarry

3.5 Benefits

A Sincethe city of Atlanta hasfacedsuchissueswith water shortages,
the reclamationof this quarryinto a reservoirwill contribute to the
remediation of the water shortage The crater already exists, so it
would be fasterand cheaperno developthe site into areservoir Not
only doesthe transformation provide a reduction in noise and air
pollution, but it also resolves detrimental environmental issues
Involved in building a completely new reservoirfor the city. The
quarryis amongthe sitesthat arevisitedduringthe Atlanta Beltline
0 Ol E dki2e®tdud Currently,the quarryis blockedoff dueto the
recklessactivity of teenagersthat have gone swimming in the
quarry lake sinceit creasedbeing operational The transition into a
practical water managementsite will prevent future hazardsthat
resultfrom anabandonedwater-filled quarry:.

3.6 Drawbacks

A Thedrawbacksof transformingthe BellwoodQuarryinto areservoir
include the large expenseas well as the pollution that accompany
construction However,oncethe projectis complete,the benefits of
anewreservoirof this magnitudewill be unparalleled

3.7PublicResponse
A The public response has been incredibly positive towards the

Atlanta Beltline Project and the transformation of the Bellwood Figure 3: Fenced off Bellwood Quarry is a tourist
Quarryinto areservoir Whentours are given along the railroad on attraction but also a hazard for reckless activity.
whichthe projectis beingundertaken,visitorsare astoundedby the Source: Atanta Belfine Tour
natural beauty of the quarryand the potential benefits and historic http:/hwww.lizlapiduspr.com/201 Ltour-the-atlanta-

valueit will providefor the city. beltline/



CaseSSiddyB Butchag{sérdens

4.1Locationand Purpose

LocatednearVictoriaCanadaon Vancouveisland,the ButchartGardensarea
group of floral displaygardensmadein an exhaustedimestonequarry. Robert
Butchart, a pioneer in the thriving North American cement industry, was
attracted to # A1 A AVAsbd Cbast by rich limestone deposits In 1904 he
developeda quarry and built a cement plant to satisfy the cement demand
from SanFranciscato Victoria, Canada The Butchartsestablishedthe family
home closeto the quarry. As Mr. Butchart exhaustedlimestone deposits, his
enterprising wife, Jennie,made plansto create something of beauty in the
gigantic exhausted pit. Little by little, the quarry blossomed into the
spectacularSunkenGardenby 1921 the ownershipof which hasbeenpassed
onfor generations

4.2 IssuedPriorto Redevelopment

Priorto redevelopment.the limestonequarrywasa giant, hideouspit left near
the Butchart EA | Ehonmg after the limestonewasdepleted

4.3 Funding

Initially, funding for the ButchartGardenswasgrantedby the Butchart AT E1 U6 O

successn the quarryingindustry. However,through the generations,funding
for the gardenshasbeengeneratedprimarily from the millions of visitorsthat
enterthe gardenseachyeatr.

4.4 Features

The Butchart Gardensfeatures a seriesof beautiful garden® each of which
have a different cultural theme? outdoor symphony concerts, a yearly
Christmas light display and ice skating, greenhouses,firework shows, a
A E E 1 Aadddelladoat tour and family restaurants The site even offers
educationalfeatures,suchasan ornamentalbird collectionfor educationand
conservation Thegardensare dog friendly andfeature a variety of reservation
opportunitiesfor weddings,birthdays,and other socialevents

Figure 1: A) Site of the limestone quarry at Butchart
Gardens. B) One of the main Butchart gardens in
Spring.

Source: Butchart Gardens Website
and Wikimedia Commons



