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ÄDstract

Despite the attention that landfills have received in recent years, the design of these sites

has changed very little. In most cases, these landscapes are seeded with grasses following

their closure. Great efforts are made to conceal their former lives as garbage depositories.

This project proposes an alternative to these schemes. One in which garbage is exposed as

opposed to concealed. The park outlined in this document has been created th¡ough the use

of salvaged materials and items, making it an environmentally sustainable landscape in

regards to its materiality. It is designed to educate people about waste issues and encourage

them to conserve natural resources through source reduction, the reuse ofobjects and

through recycling. Throughout the world, garbage production is increasing at unprec-

edented rates. This park serves as an example of how landscape a¡chitecture can provide

some solutions to curb this trend.
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Preämbl0

The main goal ofthis project is to design a contemporary "waste ptrk," a publicly acces-

sible place where waste is present (e.g., a former landfill site or a wastewater facility)

(Engler, 1995). Transformed through art, design and innovative technologies, these land-

scapes function both as waste facilities and as recreational areas, as they routinely integrate

sightseeing, land remediation, environmental education, recycling practices, etc.

In designing this park, no new materials will be used. Its spaces and elements will be

created using reclaimed materials and items, as well as products made from recycled items.

Consequently, the park will be environmentally sustainable in terms of its materiality. The

park will seek to raise public awareness ofthe impending waste crisis and encourage people

to partake in conservation behaviours, such as source reduction, reusing objects and recy-

cling. Finally, this landscape will serve as an inspirational piece for both students and

practitioners of landscape architecture; an example of how functional and eloquent projects

can be inspired by and created using refuse.

The location for this park is a former landfill site in Moncton, New Brunswick. After

twenty-one years of accepting residential, commercial, institutional and construction wasteo

it was closed to the public lri'1992. Following an environmental assessment, it was capped

and reopened as a "park" in 2000.
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I. Inhoducfron

As humankind begins its journey into the 21't century many people continue to be preoc-

cupied with consumerism. Property and possessions have become extensions of self, as well

as sources of selÊcompletion (Miller,1995). Unfortunately, our consumptive tendencies are

creating a host of new problems. Most notably, we are generating substantial quantities of

waste through our daily routines. As Hans Tammemagi (1999) explains in his book Z/¡e

Waste Crisis, "The process of living, eating, working, playing, and dying all utilize con-

sumer products whose production and use generate wastes" (pp. 3).

Unfortunately, Canada has the dubious distinction of being the most wasteful nation in the

world ("4 Primer on Waste Management," 1996). On a per caprta basis, it produces 1.7kg

of garbage per day ("4 Primer on Waste Management," 1996). In fact, Canadians produce

approximately 36 metric tons of waste each year (Haight, 1991). Fifteen metric tons of it

are from household, institutional, commercial and light industrial sources, with the remain-

der coming from construction and heavy industry (Haight, 1991). Interestingly enough,

industrial countries like Canada represent about2}%o of the world's population, but use a

disproportionate amount of materials and products (Gardner & Sampat, 1998). For ex-

ample, 84o/o of theworld's paper is consumed by developed nations each year (Gardner &

Sampat, 1998).

Unfortunately, most of our waste ends up in landfills. In North America, only 20Yo is

recycled (Tammemagi,1999). Much of what is recovered is done so through the use of

scrap yards and material recovery facilities (MRFs). Scrap yards have been around for

decades and are highly efficient at recycling metal waste (Ackerman, 1997). MRFs are a

relatively new concep! but are equally effective at recycling. Through a series of manual

and automated techniques, these facilities sort municipal garbage and ship recyclables to

buyers in the form of compressed bales (Tammemagi, t999). Two other ways in which 1



garbage is typically processed is through the use of composting and incineration procedures.

When done properly, composting produces a low-grade "fefülizer" that can be used as a soil

amendment (Ackerman, 1997). Incineration, whereby garbage is burned, is usually em-

ployed as a last resort because it pollutes the atrnosphere, and also produces ash, which is a

toxic substance (Denison & Ruston, 1990).

The Role of Desígn/Design Precedenß

It was not until the 1960s that designers first immersed themselves in waste issues. In

particular, waste park design emerged, whereby former

waste sites were converted to more useful landscapes

through the use of art, design and innovative technologies

(Engler, 1995). ln1969, Patricia Johanson designed Gar-

den Cities: Turtle Mound, an attempt to reclaim a garbage

dump in the form ofatr¡rtle (Engler, lgg5). Althoughthis 7
project was never constructed, it served as a precedent to

designers. During the 1980s, Nancy Holt's design proposal
Figure l. Slry Mound by Nancy Holt (Frost-Kumpq 1995).

Sþ Momd attracted much public attention by incorporating methane gas pipes, whichwere

intended to connect people with garbage buried beneath the park (see Figure 1) (Englea

1995). A site in Lyndhurst, New Jersey has gone a step further by constructing a garbage

museum atop a landfill where visitors to the museum have the opportunity to learn more

about waste issues @ngler, 1995). Unfortunately, the building has no real connection to its

site. In this sense, what people learn about consumerism and waste production is disassoci-

ated from the earth, where garbage inevitably ends up.

At Danehy Park (another former landfill) in Cambridge, Massachusetts, Mierle Laderman

flkeles makes this connection more explicit; that human waste inevit¿bly finds its way into

the earth (O'Connell, 2000). Specifically, the site contains a pathway that is made of )



"glassphalt," which is a combination of asphalt and recycled glass. Her intent here is to

bring out the glass instead of burying it; to suspend it in asphalt like it is rising from the

ground. The glass itself is not from the landfill, but has been collected from various

sources, including recycling depots and schools. This piece also uses art glass, as well as

cobalt blue and mirror glass for added effect (O'Connell, 2000). Future plans for the site

call for similar interventions, whereby forms will appear to be coming out of the ground.

As an example, athrone structure is to be constructed of recycled materials. People will be

invited to return materials to the earth as part of a healing process, by embedding meaning-

ful objects into the throne.

Candlestick Park in San Francisco reuses materials in similar fashion, but the objects

themselves have been extracted from the site, which contains an abundance of industrial

waste materials (Rademacher-Frey, 19S7). For instance, gabions are filled with landfill

rubble, while picnic areas on-site are furnished with construction debris; large concrete

pipes have been made into chairs and used as supports for tables, while large concrete slabs

function as table surfaces. The concrete pipes also function as barbeque pits.

uProblems' W¡th Current Waste Parks

Despite much ingenuity in their designs, the aforementioned parks are flawed because they

ignore various environmental issues. They celebrate waste (which should be applauded),

but fail to consider environmental sustainability from a broad perspective, which seeks to

protect habitats, biodiversity and wilderness areas, improve and protect air and water

quality, as well as conserve renewable and non-renewable resources (Becker & Jahn, 1999).

As an example, Holt's Sþ Mound ncorporates a gas recovery system in which methane gas

is burnt-offinstead of captured (Englea 1995). This process is not environmentally sustain-

able because methane gas emissions contribute to global warming, which has a negative

impact on ecological systems (Houghton, 1997). In fact, the global warming potential of J



methane gas is greater than that of carbon dioxide (Conestoga-Rovers and Associates,

199S). Danehy Park is somewhat of a better model because it has a wetland that collects

and stores surface runofl and incorporates recycled materials into some of its structures (as

mentioned, the glassphaltpath) (O'Connell, 2000), both ofwhich are environmentally

sust¿inable practices. Collecting and storing runoffhelps to alleviate nutrient loading in

waterbodies (and hence, improve water quality) (Marsh, 1998), while recycling conserves

renewable and non-renewable resources (Benson & Roe, 2000). Unforh¡nately, like the,Sþ

Moundproject, Danehy Park releases methane gas into the atmosphere, which, as men-

tioned, is an environmentally unsustainable practice.

Candlestick Park embraces the concept of environmental sustainability through the recla-

mation of construction materials (e.g., concrete slabs and pipes), which function as site

furniture. Unfortunately, most other elements in the park, like the outdoor theatre and'owind

gate" aremade from virgin materials, whose extraction and subsequent production damages

land, destroys trees and generates tons of solid waste (Young, 199 1). George Hargreaves,

one ofthe site's chief designers, refers to the project as an "envifonment¿l Ptrk," however,

this claim is certainly disputable (Rademacher-Frey, 1987).

Another "problem" with conventional waste park design schemes is the fact that many use

"restorative" or "camouflage" techniques, whereby a site is returned to an approximation of

its former self, or it is screened through the use of vegetation, respectively (Engler, 1995).

Underlying garbage is habitually concealed beneath sports fields and picnic areas. In their

book Rubbish-The Archaeolog of Gørbøge, \Milliam Rathje and Cullen Mt phy (1992)

discuss this phenomenon as follows:

Nonetheless, soon after closure most contemporary landfills are landscaped and

developed, and etnbark on second careers as golfcourses, parlcs, or industrial

estates, with only the methane wellheads, poking up like periscopes, to hint at the

locationS previous identity. In tltree or four decades, nothíng but the wellheads on 4



the ground's surface will suggest to passerby the broken tricycles and crushed

cereal boxes and millions of newspapers that lie underfoot...Few people today have

very much øwctreness that the local landfill is destinedfor an afierlife, or thot many

landscapes they takefor granted conceal distinctly checkered pasts (pp. 90).

Two former landfills in Manitoba, as well as one in Tennessee, are perfect examples of

this phenomenon. For example, mundane manicured lawns and benches are typical of

Westview Park in Winnipeg, Manitoba (see Figure 2). The contents of

this site remain concealed. In the eastern part ofthis city, Kil-Cona ,,:Èr*

Park is designed in similar fashion, albeit in a slightly more innovative :':J

way. Rolling hills, a series of ponds, a golf course, tennis courts and

other recreational facilities a¡e found in this park, which encompasses

162 hectares (Schoch, 1983). Although a portion of this site's garbage

is contained within these hills, the bulk of it lies hidden within a giant

mound, which is located in the centre of the park. In Chattanooga,

Teruressee, Montague Park also embraces this idea of concealment. Figure 2. Westview Park in Winnipeg,

Specifically, a series of soccer and baseball fields mask the site's past Manitoba (Lamey, 2002).

history as a garbage dump. Interestingly, the site's history is partly revealed through ground

movement, as concession buildings and bleachers are constantly sinking into the ground

(Collins, 1995).

Prøctícum Objectíves

The primary objective of this practicum is to design a park on a former landfill. One in

which waste forms a visible part of the landscape, as opposed to being concealed. As such,

the park's design will propose an alternative to conventional methods of landfill design,

which typically employ camouflage techniques, whereby the histories ofthese sites as

garbage depositories are concealed through the use of vegetation. Other objectives ofthe 5



practicum include the following:

1. use reclaimed materials and items throughout. As such, the park will be environmentally
sustainable interms of its materiality.

2. raise awareness of the impending waste crisis.

3. encourage people to partake in conservation behaviours, such as source reduction, reus-

ing objects and recycling (i.e., the 3Rs).

The site chosen for this park is a former landfill in Moncton, New Brunswick, which was

converted to a passive recreational a¡ea in 2000. It is an ideal candidate for such an inter-

vention, as its current design employs camouflage techniques.

Methodologt

The project began with a detailed examination of proposed and existing waste parks, as

various books andjournal articles were examined. These included former landfills, waste-

water facilities and other industrial sites, including Gqrden Cities: Turtle Mound, Sky

Mound, a site in Lyndhurst, New Jersey, Danehy Park and Candlestick Parþ as well as a

number of other design precedents. The information gathered provided much insight into

what has already been designed and/or constructed. This process was further aided by site

visits made to landfill parks in Manitob4 including Westview Pa¡k and Kil-Cona Park, both

ofwhich are located in Winnipeg. A site visit was also made to Montague Park, which is a

landfill park in Chattanooga" Tennessee.

Following this research, a site inventory and analysis was conducted for the chosen site in

Moncton. In the initial stages ofthis investigation, visits were made to the site, and obser-

vations recorded. To supplement these visits, information was also gathered from books,

documents, aerial photographs and digital images obtained from the Moncton Public Li-
6



brary and the Greater Moncton Planning District Commission. Correspondence with people

also yielded information. Specifically, information was gathered from a number of individu-

als working for the Westmorland-Albert Solid Waste Corporation in Moncton, the New

Brunswick Departrnent ofthe Environment and Local Government in Fredericton, Commu-

nþ Services in Moncton and the Greater Moncton Pest Control Commission, via docu-

ments and emails. In total, the following areas were researched and analyzed: topography

and drainage, existing views, vegetation, climate and microclimate, circulation patterns, the

history and ecolory ofthe Petitcodiac River, long-term plans for the site, gas and leachate

production and the cap of the landfill.

The next stage ofthe project was a conceptual design process, whereby ideas for the

park's design were generated through the use of garbage. Specifically, a series of collages

and images were created using magazines, cereal boxes, plastic bags, food containers, etc.

A guided tour of a material recovery facility in Moncton (i.e., one operated by the

Westmorland-Albert Solid Waste Corporation) also helped to generate ideas. Following

careful evaluation of these concepts, a number ofthem were incorporated into the park's

final design, while the remainder were discarded. A masterplan and a series of images and

details depictthe park's final design.

In addition to the aforementioned processes, the design was further guided/inspired by the

additional reading of books and journal articles. Topics that were explored and had an

influence on the park's design included landfill processes and properties, conservation

behaviours, materials and aesthetics.

Before the chosen site can be described in detail, one must understand the complex nature

of landfills, including ongoing physical processes (e.g., settling and gas and leachate pro-

duction). These will be discussed in the next chapter along with landfill caps.

7



II. Ländfltl Pro(estet and Properües

Settling and Gas and Leøchøte Productíon

When designing atop landfills, it is important to remember that these sites are extremely

dynamic in nature. From the moment that garbage is buried in a fresh cell, it begins to

decompose (Tammemagi,1999). During this process, a certain degree of settlement takes

place. This can be problematic because differential settlement causes the uppermost layers

of a cap to crack, allowing water to penetrate into the underþing waste (Owen Washburn

Associates Ltd., 1991). The channels created also permit landfrll gases to escape in an

uncontrolled manner. Fortunately, most sites experience only minor settling (after 20 to 30

years, usually less than a metre) (Rathje & Murphy, 1992). Higher settlement rates occur

when waste has a high organic content, high moisture content, or when refuse has not been

adequately compacted (Owen Washburn Associates Ltd., 1991). The majority of this

settlement (approximately 90%) occurs within the first five years (Owen Washburn Associ-

ates Ltd., 1991). Such movement is normally patchy in distribution and exacerbated by

mechanical loads, such as surcharge loads, snow and rainwater (Fang, 1997).

The production of leachate and landfill gases is also a major concern. Both ofthese

landfill byproducts can have detrimental effects on the environment. Leachate, which is a

liquid produced through decomposition processes (Vesilind & Rimer, 198 1), contains such

pollutants as ammonianitrogen, PCBs, lead, solvents, DDT and CFCs (Tammemagi,l999).

In instances when it is not properly contained, it migrates to adjacent areas and can contami-

nate groundwater, private wells or drinking water supplies (Owen Washburn Associates

Ltd., 1991). Astonishingly enough, some estimate thatT1o/o of all landfills in the United

States discharge leachate into the environment (Tâmmemagi,1999). Others, however,

believe that these estimates are highly exaggerated, and hypothesize that leachate is blocked,

absorbed or filtered by surrounding soil particles and refuse (RattÚe & Murphy, 1992). 8



As previously mentioned, the production of landfill gases is also a concern. During the

initial stages of decomposition (i.e., under aerobic conditions), carbon dioxide is produced

(Owen Washburn Associates Ltd., 1991). As decomposition progresses and orygen is

depleted, methane gas is eventually generated. Hydrogen, nitrogen and hydrogen sulfide are

also produced, but in trace amounts (Conestoga-Rovers and Associates, 1998). According

to some estimates, landfill gas is composed of approximately 50%o carbondioxide and50o/o

methane (the percentage of methane is usually slightly higher) (Owen Washburn Associates

Ltd., 1991). These percentages tend to vary depending on the composition of the waste, its

moisture content, pH and temperature. For example, methane is produced in higher

amounts when refuse has a moisture content of between 60-80%. Methane production also

increases when waste has a high fat content or is composed of sewage sludge or agricultural

waste.

Of all the landfill gases produced, methane is the most problematic. When present in

concentrations between 5 and I5Yo in air, it is highly explosive (Vesilind & Rimer, 1981).

While explosions do not occur beneath the ground (due to anaerobic conditions), methane

does have ttre abilþ to migrate laterally. Migration is dependant upon a number of condi-

tions, including atrnospheric pressure, presence of a final cover, compaction ofthe refuse,

location of ttre water table and soil permeabilþ (Owen Washburn Associates Ltd., 1991).

This can be a major problem if buildings are located nearby since methane collects in closed

spaces. It is under such conditions that explosions can occur. Asphyxiation of humans and

animals is also of concern in these areas (Owen Washburn Associates Ltd., 1991). How-

ever, in spite ofthese concerns, deaths resulting from methane related explosions and fires

are relatively rare and highly exaggerated (Rathje & Murphy, 1'992).

9



Løndlill Cøps

Once a landfill has reached its capacity, it is sealed from its surrounding environment. In

the book F¡z al Covers for Solid Waste Landfills and Abandoned Dumps, Koerner and

Daniel (Igg7)describe how a landfill is typicatly decommissioned. This process involves

the construction of a cap, whose role is to minimize water infiltration and leachate produc-

tion, prevent humans and animals from coming into contact with the waste, minimize post

closure maintenance and "improve aesthetics" (Owen Washburn

Associates Ltd., 1991). A well-engineered cap consists of six

layers, includingthe surface layer, protection layer, drainage

layer, hydraulic/gas banier layer, gas collection layer and

foundation layer (see Figure 3). Each ofthese layers is de- Gr

scribed in detail below. cM

A. Surface Layer

The surface layer is the uppermost layer and, as such, is

exposed to the elements. It is composed of vegetated soil,

although cobbles are sometimes used on arid sites. Plants with

shallow root systems are typically planted on this layer. Plants

l_
ls0 (typ.)

450 (min.)

300 soil or
equiv. GC

450 or
equiv. GCL

900 (rnin.)

t_

300 soil
or

cs

with deep root systems are undesirable since they ¿¡r.e capable of Figure 3' Layers of a well-designed landfill

damaging underlying layers, thereby making the landfrll suscep- 
cap (Koemer and Daniel' 1997)'

tible to rainwater penetration. Its slope is normally between 2to S%o,which allows for

proper drainage. When slopes are greater than 5Yo (for elevation changes exceeding 10m, or

30m measured along the slope), terraced "benches" are often constructed to collect and

divert water. This helps to minimize soil erosion.

B. Protection Layer

The second layer of a well-engineered cap is the protection layer, whose primary function

is to store water that percolates through the surface layer. It also serves as a growing 10



medium for plants (i.e., for the roots that penetrate through the surface layer). It is typically

made of a loam soil, which is an ideal medium for plants. When combined with the surface

layer, it is usually 450 to 600mm thick.

C. Drainage Layer

The layer below the protective layer is the drainage layer, whose role is to remove excess

water that passes through the upper two layers. In most cases, it is composed of sand or

gravel and a geotextile layer. This fabric helps to prevent small soil particles from clogging

the air spaces between the sand or gravel pieces, allowing the drainage layer to function

moreeffrciently.

D. Hydrøulic/Gas Barrier Layer

The forth layer of a well-constructed cap is the hydraulic/gas barrier layer, and is said to

be the most important component of any landfill cap. The main function of this layer is to

prevent water from seeping into underlying waste. This is accomplished through the use of

geomembranes, geosynthetic clay liners or compacted clay liners. The hydraulic/gas banier

layer also functions to prevent landfill gases from escaping into the aûnosphere, as well as

accommodates landfill settling and maint¿ins slope stabilþ

E. Gas Collection Layer

The frfth layer of a landfill cap is the gas collection layer, which is made of coarse-grained

materials that are highly permeable, including sand or geosynthetics. The role of this layer

is to collect gases generated by decomposing garbage. This is accomplished through a

series ofhorizontaland vertical perforated pipes that capture the gases and bring them to the

surface where they are either released into the atmosphere or burnt-off.

E Formdation Lryer

The last component of a cap is the foundation layer, which is situated directly above the

waste. It is made of highly compacted soil and serves as a base for the other layers. Com-

paction is ofthe utmost importance before subsequent layers are added because these layers 11



cannotbe compacted.

Cappíng Prccedures

For New Brunswíck LøndJilß

In the province ofNew Brunswick, landfills are capped using a set of protocols that have

been developed bytheNewBrunswickDeparfnent ofthe Environment in collaborationwith

environmental consulting agencies. Under these guidelines, landfills are capped in one of

two ways: using the "simple" closure procedure or the "other" closure procedure (Gemtec

Ltd. & Owen Washburn Associates Ltd.,1992). A landfill is capped using the simple

closure procedure if it is a low priorþ site (i.e., has a low potential to contaminate the

environment). ln contrast, when a site is designated a high priority site (i.e., has a high

potential to contaminate the environment), the other closure procedure is used. Capping

procedures for low priority sites are more lenient since these ateas axe less likely to pose an

environmentalhaznd. Specifically, their caps are composed of only three layers: a vegeta-

tive cover, ahydraulic barier layer and a contour layer @epartment of the Environment-

Province of New Brunswick, 1992). The vegetative cover is the uppermost layer and is

composed oftopsoil, which is 100 to 150mm thick (Department ofthe Environment-Prov-

ince ofNewBrunswick, 1992). It serves as amedium forvegetation (predominantly

grasses) and protects the site from erosion and frost damage. If trees are to be planted, or if
the land is to be reclaimed for agricultural purposes, one metre of soil is usually required in

this layer. The hydraulic barrier layer, which is located below the vegetative cover, is

composed of siþ clay between 300 and 600mm thick (Department ofthe Environment-

Province ofNew Brunswick, 1992). Its function is to limit the production of leachate. The

third layer, the contour layer, is situated directly above the waste and serves as a collection

depot for methane gas (Departrnent of the Environment-Province ofNew Brunswick, 1992).

This layer is made of cohesionless soil (e.g., gravel), which allows methane to dissipate into 12



the atmosphere. Complex gas collection systems are not usually constructed for low prior-

ity sites because they are often located in remote areas or do not generate suffrcient quanti-

ties ofmethane.

In terms of capping high priority sites, there are no recommended guidelines (Gemtec Ltd.

& Owen Washburn Associates Ltd.,1,992). For each site, a closure plan is devised accord-

ing to its particular conditions. In most cases, additional fieldwork is required in order to

define these conditions. In comparison to the cap of a low priority site, *te cap of a high

priority site is significantly thicker (Gemtec Ltd. & Owen Washburn Associates Ltd.,1992).

In some instances, it cont¿ins a'Aeftical curtain," which is an impermeable underground

structure that prevents groundwater from flowing through the site. Other practices that are

routinely followed for the closure ofhigh priority sites include the excavating and moving of

waste from problem locations (i.e., along steep banks or on the edges of watercourses), as

well as the construction of leachate collection and treatrrent systems (Gemtec Ltd. & Owen

Washbum Associates Ltd., 1992).

The next section introduces the chosen site, and provides information about its current

state. It also provides insightful conclusions, as each topic area discussed has been ana-

þedlevaluated.

13



III. Slfe Inventory and AnâIyrfr

Síte Descríptíon

The site selected for this project is a former landfill in Moncton, New Brunswick, which

was closed in1992 (see Figure 4). In 2000, the site was capped, seeded and transformed

into a recreational area, complete with a walking trail. Like the vast

majority of former landfills, its past life has been deliberately concealed,

and liule thought has gone into its design. As such, it is an ideal candi-

date for this practicum.

During its twenty-one years of operation, it accepted residential,

commercial, institutional and construction waste from the City of

Moncton, and from the adj acent communities of Riverview and Dieppe

(Gemtec Ltd. and Neill and Gunter Ltd., 1995). While the majority of

the waste was household garbage, records indicate that more harmful

products were also disposed of, including petroleum contaminated soils,

liquid animal waste, asbestos, urea-formaldehyde foam insulation,

cleaning solution (sodium hydroxide SCA-134), septic waste, sludge

waste and medical waste. The site encompasses 35 hectares and con-

tains an estimated 2.15 million m3 of waste (Gemtec Ltd. andNeill and

Gunter Ltd., 1995). It is composed of trvo hills and is situated on a tidal

Petitcodiac. The Town of Riverview lies to the south.

uoncf0n

Rlveûietr

Figure 4. Site in relation to Greater Moncton
(Lamey,2002).

river known as the

Inventory

In order to garner a better understanding of the site, an inventory was performed. Areas

that were researched in greater detail include topography and drainage, existing views,

vegetationo climate and microclimate, circulation patterns, the history and ecology ofthe t4



Petitcodiac RiveE long-term plans for the site, gas and leachate production and the cap of

the landfill.

A. Topography and Drainage

As previously mentioned, the site is made up of two hills; the "eastern mound" and the

'\ryestern mound" (see Figure 5). The eastern mound is slightly larger and has a maximum

elevation of 20m, while the western mound is 18m high (Gemtec Ltd. and Neill and Gunter

Ltd., 1995). Although both areas are relatively flat, their sides a¡e steeply inclined (in some

areas, slopes exceed 20%). In between the mounds is a drainage channel filled with cattails.

To the north, east, south and west are marsh areas. During high tides, parts of these wet-

lands become inundated with saltwater (i.e., a number of tributaries), which flows in via the

Petitcodiac River. The marshes themselves remain dry, except in cases when tides are

extremely high, which is a rare phenomenon (J. ScotÇ personal communication, September

4,2003).

B. ExistingWews

Because the site is composed of two colossal mounds set amongst flat marshy terrain,

most views from it are unobstructed for great distances. This is particularly true when one

looks to the south, anareadominated by marsh vegetation. At a distance, across the

Petitcodiac River, is Coverdale Road, the main thoroughfare in Riverview. Marsh vegeta-

tion is also highly visible to the east of the site, as is Moncton's downtown sþline. Exten-

sive marsh areas, a causeway and Lake Petitcodiac highlight views to the west. To the

north, views are a bit more obstructed, due to the presence oftrees and shrubs. It is, how-

ever, still possible to catch glimpses of some ofthe businesses along WestMain Street,

which is a main thoroughfare in Moncton. Views to and from the site, as well within and

a¡ound the site are documented in greater detail in Figures 6-9.

C. Vegetation

The vegetation consists mainly of grasses that were planted when the landfill was con- l5
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Figure 5. Topography and drainage of Moncton site (Lamey, 2003)'
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Figure 6. Areas within the site: pathways (A and B), an open field (C), Jonathan Creek @), a pedestrian

bridge (E) and in between the two mounds (F) (Lamey, 2002).
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Figure 7a. Features around the site: an eatery on West Main Street (A), a bt'ngalow (B), gas station (C), car lot @), boardwalk (E)

and the Gunningsville Bridge (F) (Lamey, 2003).
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Figure 7b. Feahres around the site: Riverfront Park (G), the Petitcodiac River (H), an eatery on Coverdale Road (I), a causeway (J)

and Lake Petitcodiac (K) (Lamey, 2003).
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Figure 8a. Views inJo surrounding areas: between West Main Sûeet and the westem mound (A), the causeway (B), the junction

of the causeway and the Petitcodiac River (C), a section of marsh (D) and Coverdale Road @ and F) (Lamey, 2003\.
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Figure 8b. Views into sulrounding areas: the junction of the Gunningsville Bridge and Coverdale Road (G), downtown Moncton (H),

industrial warehouses (I), industrial warehouses and downtown Moncton (Ð and West Main Street (K and L)
(Lamey,2003).
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Figure 9a. Panoramic view of westem mound and adjacent marshes (A) (Lamey, 2003).
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Figure 9b. Panoramic view of eastern and western mounds, as well as the Petitcodiac River (B) (Lamey, 2003)'

FstaûMo¡d

Figure 9c. Panoramic view of eastern mound and adjacent

marshes (C) (Larney, 2003).

Figure 9e. Railroad tracks behind the site (E) (Lamey, 2003).

Figure 9d. Industrial warehouses, just behind the eastern mound @)
(Lamey,2003).

Figure 9f. View of western mound from West Main Street (F) (Lamey,

2003).
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verted to a recreationalareain 2000. Interspersed amongst these grasses are perennials,

including tan sy (Tanacetum spp.), yarow (Achillea spp.), sweet clover (Melilotus

officinalis),aster (Aster spp.), wild strawberry (Fragariavirginiana),blue flag iris (Irl's

versicolor) and bulrushes (þpha spp.) (Gemtec Ltd. and Neill and Gunter Ltd., 1995). In

terms oftrees and shrubs, there are a few well-developed clusters on the eastern mound and

in the northern part of the site, just south of West Main Street. The majority of these are

existing. In contrast, the western mound is relatively bare, with the exception of some tree

and shrub beds that have been designed. Evergreens are sparse, except for a handful of

spruce trees ttrat have been planted. There are no existing evergreens on or around the site.

There are, however, avariety of deciduous specimens (both existing and planted), including

birch (Betula spp.), Manitoba maple (Acer neg,mdo), mountain ash (Sorbus americana),

pin cherry (Prunus pensylvanrca), sumac (Rhus spp.), trembling aspen (Populus

tremuloides), willow (Salix spp.), alder (Alnus spp.) and rose (Rosø spp.) (Gemtec Ltd. and

Neill and Gunter Ltd., 1995). Vegetative cover is illustrated in Figure 10.

D. Climate and Microclimate

Due to its close proximþ to the Atlantic Ocean, Moncton has a temperate climate. By

Canadian standards, it has relatively mild winters and suílmers, and receives a moderate

amount of precipitation. Average daily maximum temperatures for January and July in

Moncton arc -3.2oC and25.2oC,respectively, while average daily minimum temperatures

for the same months are -13.4oC and 13.6"C (Environment Canada, 2ÛÙ2,"Canadian

climate normals lgTt-2000'). Total annual rainfall averages 848.5mm, while a¡nual

snowfall averages 295.3cm(Environment Canada, ZÙ}2,'oCanadian climate normals 1971-

2000'). During the cold months, winds blow predominantly from the west and northwest

while, during the warm months, they come from the south and southwest (Environment

Canada 2002,"Thec1imate ofNewBrunswicK'). The site itself is open and, therefore,

exposed to the elements. This exposure is due to a lack of vegetation and building mass in 24
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Figure 10. Rough depiction of vegetative cover on Moncton site (Lamey, 2002).
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adjacent areas, and because the site is much higher than its surroundings. The Petitcodiac

River is a unique feature that deseryes mention because it influences the microclimate of

adjacent areas. For instance, as the Bay of Fundy tide rolls up the river, cooler air can often

be felt along its banks. Fog also rolls in periodically with these tides, depending upon

whether or not weather conditions a¡e favourable for its formation.

E. Circulation P atterns

The site contains a pedestrian trail that extends across both mounds and continues east-

ward as a boardwalk towards Bridge Street. From here, it connects to a pedestrian way that

is part of a riverfront park in downtown Moncton. This entire trail is part of the Trans

Canada trail, which stretches across our nation. There are currently two entrances to this

site; one to the east of the boardwalk and one to the west ofthe western mound. They are

located offof two major roads; Bridge Street and the causeway, respectively. Parking is

available at both of these entrances, but at a fair distance from the two mounds. Aside from

these two access points, there a¡e no other designated entrances to the site. Access from the

south is restricted by the river and by marshy terrain, while scattered marsh areas, trees and

a busy railway line make access from the north a bit difücult. Existing circulation patterns

are documented in Figure 11.

E History of the Petitcodiac River

As previously mentioned, the landfill is situated to the north of the Petitcodiac River,

which is a tidal river in southeastern New Brunswick. The name of ttre river has Micmac

origins and means the river that bends like a bow (Petitcodiac Riverkeeper, o'Historical

values"). The Micmac people were the first to settle along its banks and used it as a means

oftransportation between settlements. For example, aboriginals often used the tides ofthe

river to travel 60km from Beaumont (located at the river's mouth) to the present day town

of Petitcodiac (Petitcodiac Riverkeeper, "Historical values"). From there, they often under-

took a portage that led them to the Kennebecasis River, which is connected to the Saint John 26
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Figure 11. Existing circulation patterns on Moncton site (Lamey, 2002).
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River.

During the 1700s, Acadian settlers built a number of farms along the banks of the

petitcodiac. Tragically, many were forced to leave the area beginning in I7 55 in what was

known as the Deportation ofthe Acadians (Petitcodiac Riverkeeper, "Historical values").

Shortly thereafter, new settlements were constructed in the area by a

group who arrived from the colony of Pennsylvania. Like the

settlers before them, they also relied heavily on the river as a major

transportation route.

In the 1800s, shipbuilding began along the river, as locally avail-

able birch, larch, oak, pine and spruce were harvested (see Figure

12) (Larracey,1985). The schooners and brigantines built were used

to ship lumber and food items such as butter, eggs, cheese and

molasses between adjacent communities, as well as overseas
Figure 12. Shipbuilding along the Petitcodiac

River circa 1905 (Petitcodiac Riverkeeper, "The

(Lnracey,19S5). tidal bore")'

Today, the Petitcodiac River is devoid of such activity, as shipbuilding has ceased, and

boats no longer sail its waters. This can be attributed to a changing economy and to the

silting of the river, which was due to the construction of a causeway. In spite of this, the

Petitcodiac remains a natural wonder. Twice daily, the famed Tidal Bore makes its way up

the river, as tourists watch from Bore Park in downtown Moncton.

G. Ecolog,t of the Petitcodiac River

The Petitcodiac River drains a 3000km2 watershed and is said to be the most important

ecosystem in southeasternNew Brunswick (Petitcodiac Riverkeeper, "The Petitcodiac").

By far, its most distinguishable feature is its mudflats, which have been formed through

years of sediment deposition. These flats contain a mixture of coarse sand, fine silt and clay

particles (Petitcodiac Riverkeeper, 'Ì.{atural values"). They serve as a habitat to mud

shrimp (Corophiumvolutator),which, in turn, are a major source of food for foraging 28



birds, such as the semipalmated sandpiper (Calidris pusilla) (Petitcodiac Riverkeeper,

'Ì.[atural values"). InNorth Americ4 these tiny organ-

isms are found only in the Bay of Fundy (and adjacent

areas, such as the Petitcodiac River) and in the Gulf of

Maine. On average, a square metre of mud is said to

contain 60,000 shrimp, each of which is approximately

5mm long (Petitcodiac Riverkeeper,'Î'{atural values").

In addition to these organisms, the murþ waters of the

Petitcodiac are also home to a number of other plant and

animal species. Table I provides a srunmary of the fish,

mollusc and plant species found in and around the river.

The marshes along the Petitcodiac River are equally

important habitats. A number of bird species utilize these

areas for both feeding and breeding, including the red-

winged blackbird ('4gelaius phoenicezs), mallard duck

(Anas platyrltynchos), sora (P orzana carolina), common

snipe (Gallinago gallinago), ring-necked pheasant

(Phasianus colchicus),swamp sparow (Melospiza

georgiana),killdeer (Charadrius vociferus) and Gadwall

(Anas strepera) (Greater Moncton Pest Control Commis-

sion, 2000). The marshes are also home to various mam-

mals, with muskrats among some of the most prominent.

H. Long-Term Plansfor the Site

In the mid 1990s, Moncton's planning commission and recreation department held discus-

sions regarding potential uses of the former landfrll. The general consensus was that the site

was best suited for recreational activities such as walking, picnicking, bird-watching, kite-

Table L Plant and animal species of the Petitcodiac River

@etitcodiac Riverkeeper, "species of the Petitcodiac").

Plants (mcmphyúes)

Broad-Iæaf Anovúread
(Sagit t ar iø lat ifo lia)

Broad-I¡ar¡ed Cattail
(þpha latifolía)

Dock-Learæd Kmtweed
(P o Iy gorum lapat hífo lium)

ErBned Pond'r¡¡eed

(P o t am o ge t on epihy drus)

Pupb Loosetfü
(Lythrum salicaria)

Sbnder Naiad

Q'{ajas flexílis)

Yelbw Waær LÍy
(Nuphar varíegatum)

Molluscs

Brook Fbater
(A lasm idont a v aric o s a)

Dwarf Wedgemussel
(A I a*n idont a he t e rc do n)

EastemEþtb
(Ellipt¡o complanata)

Eastem Fbater
(Pyganodon cataracta)

Eastem Pearbbell
(lulagar it de r a m argar ít ife r a)

Triangþ Fbater
(A la sm idont a undulat a)

Físh

AbwiÊ Gasperau
(Alosa pseudohørcngus)

Arnerban Eel
(Anguilla rcstrata)

Btæback Herrirg

Q4losa aestivalís)

Brook Trorf
(S alv e linus fo nt inali s)

Brown Br¡lhead
(Ameriurus nebubsus)

Chain Pbkerel
(Esox niger)

Rainbow Srret
(Osmerus moñax)

Smalkmúh Bass
(Microp t er us do b m ieui)

White Perch
(Morcne americana)

White Sr¡cker
(C at o st omus commer sonf
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flying and observing plant and animal life in the marsh (Gemtec Ltd. andNeill and Gunter

Ltd., 1995). There was also discussion of constructing a golf course (two proposals were

put forth), but it was determined that the site was not stable enough to support buildings

(Gemtec Ltd. and Neill and Gunter Ltd., 1995). It is also unsuitable for the construction of

sports fields, due to this unpredictable settling

(J. Moore, personal communication, October

15,2002\. A design firm in Sussex, New

Brunswick (hired by the Clty of Moncton) has

also proposed a number of ideas, including the

establishment of a research and education

facility that would function in the following

way:

The two landfill sections would be off-

limitsfor public use in this phase, but

would be accessible to tmiversity and

high school grouPs to undertake re

search and education experiments and

rnonitoring. A control point with a

research artd education cenîe would be

established offthe access roadfrom the

causewcry... (Jniversities and high

schools would conduct experiments artd

monitoring on the site to studY the

landfill chemistry mtd experiment w ith

remediation techniques that could be

used in other landfill sites (Gemtec Ltd.
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Figure 13. Potential long-term plans for the site as proposed by Gemtec Ltd. and Basic

Design Associates Ltd. (Gemtec Ltd. and Neill and Gunter Ltd., 1995).
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and Neill and Gurtter Ltd., 1995, pp. 33, 39).

Another idea that has been proposed is the creation of wildflower meadows, separated by

native tree and shrub areas (see Figure 13) (Gemtec Ltd. andNeill and

Gunter Ltd., 1gg5). Thus far, the majority of these ideas have not been Table rI' Potential of site to contaminate

the environment (Gemtec Ltd. and Neill
implemented (nothing remotely close to what has been proposed has been and Gunter Ltd., 1995).

developed). As previously mentioned, the area has been naturalized with

grasses, a walking trail constructed, and a handful of trees planted.

I. Gas and Leachate Production

Like any active landfill, the Moncton landfill produces a considerable

amount of gas which, at present time, is vented into the atmosphere

through a series of wells. It is estimated that methane gas production will

continue to occur on-site until approximately 2032 (Gemtec Ltd. andNeill

and Gunter Ltd., 1995). Unfortunately, there are insuffrcient quantities to

make its collection useful (e.g., in orderto generate electricity). Leachate

is equally prevalent, due to the fact that a certain degree of infiltration

occurs. Fortunately, sampling around the site has indicated that any risk

of groundwater contamination is low (Gemtec Ltd. andNeill and Gunter

Ltd., 1995). In contrast, there is a higþ potential for the Petitcodiac River

to be contaminated. Table tr summarizes tests conducted by Gemtec regarding leachate

issues.

In an interesting twist, Environment Canada has recently filed charges against the City of

Moncton and Gemtec Ltd. (Babsto ck,2002). According to their site investigation, leachate

is seeping into nearby Jonathan Creek, which is a tributary of the Petitcodiac River. The

City of Moncton is being charged under Section 36(3) ofthe federal Fisheries Act, which

prohibits the release oftoxic substances into waterways populated by fish (Environment

Canada,2002,*City ofMoncton..."). Gemtec Ltd., which is an engineering consulting
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firm in New Brunswick, is being charged under the premise that it has produced recommen-

dations that do not comply with the Fisheries Act (Environment Canada, 2002,"City of

Moncton..."). Environment Canada first began its investigation after it was presented with

evidence of possible cont¿mination by the Petitcodiac Riverkeeper, which is a local environ-

mental group dedicated to protecting the Petitcodiac River.

J. The Cap of the Landfill

In comparison to the cap discussed in Koerner and Daniel's book, the cap ofthe Moncton

landfill is relatively simple (this could account for the lawsuit pending against the city). The

eastern cell has been inactive for a longer period of time and therefore has a slightly differ-

ent cap (in terms of overall thickness) than the western cell. Specifically, it is composed of

approximately 300mm oftill (4. Spencer, personal communication, November 18, 2002)'

In contrast, the westem cell has a 600mm cap. In regards to their top layers, both mounds

are covered with biosolids (i.e., municipal sewage sludges and composts), which were

acquired from a sewage treatment plant. Following their application, vegetation was estab-

lished using a grass seed mix, whieh includes the following by weight: 24o/o corïmon timo-

thy (Phteum pratense),16% bird's-foot trefoil (Lotus corniculatus),lzyo meadow fescue

(Festuca elatior), l2Yo creeping red fescue (Festuca rubra), l2Yo orchard gtass (Dactylis

glomerata),l2o/o alsú<eclover (Trifutium hybridum) andl2% double-cut red clover (nfo-

lium pratense) (4. Spencer, personal communication, November 18, 2002).

In terms of controlling leachate and landfill gases, a fairly simple system has been imple-

mented for both. The leachate system consists of a few interceptor drains, which discharge

leachate into the surrounding marshes and Jonathan Creek (4. Spencer, personal communi-

cation, November t8,2002). Regrettably, there is no liner in place. From what has been

suggested in the docum ent Closure of the Moncton LandfiIl (1995), as well as through

personal observation, it appears that a passive gas system has been installed. This is

composed of a series ofvertical pipes that vent methane gas directly into the atmosphere. 32



Analysìs

After an inventory was conducted for the chosen site, the data was analyzed. Specifically,

evaluations were made about the importance of each condition, and a list of the positives

and negatives was compiled. The intent is to provide an overview ofthe opportunities and

limitations that exist in conjunction with the site, which will be used to inform/guide the

park's design. Each topic area outlined in the site inventory has been analyzed,with conclu-

sions describedbelow.

A. Topography and Drainage

- due to the steep nature of the sides of the eastern and western mounds, these areas should

remain vegetated for erosion control purposes. It is also advisable to refrain from having

foot traffic on these a¡eas.

- there is a need for the entire site to be universally accessible. Specifically, an intervention

should be designed in between the two mounds, allowing those with physical disabilities to

access the eastem mound. Currently, the slopes of the sides of the eastern and westem

mounds are well in excess of SYo,making it difücult to maneuver between them.

- the high nature of the two mounds makes for an exhilarating experience when one is close

to an edge; this should be exploited.

B. Existing Views

- views into the marshes are quite spectacular and should be kept open.

- West Main Street in Moncton is laden with a number of commercial establishments, the

majority of which are aesthetically unpleasing (from a visual perspective). As such, there is

little need to highlight views into these areas.

- Moncton's downtown slqyline can be seen from the eastern mound; an opportunity exists to

highlight this feature.

- from a visual standpoint, there are no areas in Riverview that are worth emphasizing. Like

West Main Street, Coverdale Road in Riverview (which runs parallel to the Petitcodiac JJ



River) has an aray of commercial establishments that are aesthetically unpleasing.

- due to their elevated heights, as well as the fact that flat marsh areas surround them, the

two mounds can be seen from awide range ofvantage points; this shouldbe considered

whendesigning.

C. Vegetation

- trees and shrubs on the eastern and western mounds should be removed, as their roots are

a potential tl¡eat to the integfity of the landfill cap. As an alternative, planting shrubs with

shallow root systems is an option worthy of further exploration.

- the trees and shrubs to the north of the site, along West Main Street, should be preserved.

Specifically, they serve as a buffer and filter out noise and pollution created by passing

vehicles. It is also likelythatthis vegetative strip functions as an ecological corridor,

through which animals move.

D. Climate and Microclimate

- due to the exposed nature ofttre site, there is a need to create sheltered areas (i.e., locations

where people are protected from windy conditions).

- there is an absence of shade on the site, which makes for an uncomfortable journey on a

hot day. This should be created.

E. C irculation Patterns

- the site is not within walking distance to many people, so the park should be desþed with

the automobile inmind.

- an access road for vehicles should be constructed. There is currently no route that takes

vehicles nearthe two mounds.

- there is a need to create another entrance to the site for vehicles. The entrance offof

Bridge Street does not provide vehicular access to the site; visitors are required to walk a

fair distance. Also, the entrance located offofthe causeway is convenient for people

entering via Riverview, but not so for those coming from Moncton' 34



- there is a need to locate parking closer to the existing mounds. In its current configuration,

parking is located a fair distance away, which makes it challenging for those with physical

disabilities to access the Park.

F. History of the Petitcodiac River

- because the Petitcodiac River has such a long and well-documented history from Micmac

settlements to the shipbuilding of schooners, there is potential to interpret some ofthese

aspects into the design.

G. Ecologt of the Petitcodiac River

- ttre marshes along the Petitcodiac River contain an abundance of wildlife and, as such,

should be protected. Specifically, these areas should be disturbed as little as possible,

especially through further infill.

- an opportunity exists forthe creation of a lookout point.

H. Long-Term Plansfor the Site

- many of the ideas proposed by a local design firm are not very appropriate for the site.

For example, one of their design proposals calls for the creation of a research facility, which

would be used by high school and university students. Specifically, remediation techniques

would be explored. While such a facilþ would be useful in generating knowledge, there is

currently no active research in this domain at the Université de Moncton. Also, such re-

sea¡ch is likely a bit advanced for students in high school. Another design proposed by this

firm calls for the creation of wildflower meadows separated by tree and shrub areas. This

scheme is equally unimpressive. Such a design works to conceal the landfill's identity,

which goes against one ofthe objectives ofthis practicum. The City ofMoncton's vision,

which is to provide for passive recreational opportunities (e.g., walking, kite-flying, bird-

watching, etc.), is better suited to the site, and worthy of further exploration.
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I. Gas and Leachate Production

- there are insuffrcient quantities ofmettrane gas being generated to make its collection

worthwhile; producing electricity is therefore not a feasible option. As such, design solu-

tions that utilize methane gas as a source of energy should not be explored.

- because methane gas has the ability to cause explosions, as well as the asphyxiation of

humans when it accumulates in closed spaces, it is advisable not to construct airtight struc-

tures intended for human use.

- at some point in the future, remedial action will be required to address the leachate prob-

lem, as Jonathan Creek is being contaminated. Specifically, a collection system is needed.

J. The Cap of the Landfill

- although the cap appears to be adequate, in terms of minimizing infiltration, it is likely that

it would have to be redone in the event that a leachate collection system was implemented by

the CityofMoncton.

Other Conclusions

- there are no utilities that service the site (e.g., electrical lines, telephone lines, storm

sewers, water lines, etc.), and their insertion is difücult, so the park needs to be designed

accordingly.

- since one ofthe intents of a landfill cap is to minimize the infiltration ofwater into under-

lying garbage, designing water features on top of the mounds is not recommended.

Since one of the objectives of the park is to motivate people to partake in the 3Rs, the next

section provides an in-depth discussion of conservation behaviours. Specifically, it exam-

ines a number oftechniques that are typically employed to encourage people to practise

conservation behaviours.
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IY. Conseryafion Benäfiourf

As global consumption continues to escalate, those who manage waste are continually

searching for better ways to manage the earth's resources. One strategy that is being used

more frequently is the integrated waste management approach, which involves integrating

the 3Rs (i.e., reduce, reuse and recycle) with incineration and landfilling (Duston, 1993). In

using this approach, these three techniques are used whenever possible, while incineration

and landfilling are used as last resorts. As a result, less stress is placed on the earth, as

fewer virgin materials are required (i.e., need to be extracted from the earth) to produce

consnmer products (Ackerman, 1997 ).

In itself, mining is a destructive process. During the extraction phase, copious amounts of

earth are removed from the ground in the form of ore and overburden, much of which

becomes waste. In Canada alone, mining waste is 58 times greater than urban waste

(Gardner & Sampat, 1998). Mining also requires the use of toxic chemicals to separate

metal from ore, including cyanide, mercury and sulfuric acid. These substances are released

into aquatic ecosystems through tailings which, in the past, were dumped by rivers and

streams. Mining also damages the environment indirectly through its heavy reliance on

fossil fuels, which contribute to global warming when burnt (Gardner & Sampat, 1998)'

For the purposes of this discussion on conservation behaviours, recycling will be exam-

ined at length, since the majorþ ofthe existing literature focuses on this component of the

3Rs. While this is unfortunate, much of what is discussed is also pertinent to the other 2Rs

(i.e., reduce and reuse). Following this is a section on conservation behaviours, which is

more encompassing.

â
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Recycling and Other Conservation Behøvíours

Since its emergence in the late 1960s, recycling has experienced a steady amount of

growth (Gardner & Sampa! 1998). That being said, recycling rates are nowhere near what

they should be. This is due to the fact that people are unwilling to alter their lifestyles, even

though many express an interest in recycling. According to one poll, people do not partici-

pate in recycling programs for the following reasons (Lund, 1993):

- ittakestoo muchtime (30%)

- *Why shouldl?" (19%)

- many do not know how to do it (I2%)

- there is no curbside program in their area(8%)

- recycling is too messy (8%)

- other reasons (23%)

Clearly, there is an overwhelming need to motivate people to recycle and to consciously

participate in conservation activities. According to psychologists, this can be accomplished

inthe followingways:

A. Through Source Credibility: "Theuse of opinion leaders and credible information on

sources can greatþ enhance messages designed to promote recycling and conservation

behaviors" (Lund, 1993, pP. 10.9).

B. Through Perceived Evidence: It is said that humans are more responsive when perceived

evidence is available (Lund, 1993). For example, during a drought period in California

between 1976-77,people recognized a need to conserve water only after they had seen

images of an empty reservoir.

C. Tlrough Fear Arousal: "There is evidence of a relationship between fear arousal and

persuasion. It has been suggested that fear appeals should include recommended actions

and emphasize how such actions might diminish a proposed threat. The appeal should also

have personal relevance' (Lund, 1 993, pp. 1 0.9). 38



Motivation is also said to be tied to the frequency with which information is delivered, the

context in which information is delivered, as well as through monetary incentives (Lund,

lgg3). In terms of generating such interest, many believe that it starts at the community

level, which is explained inthe followingway:

As withmany social trends that emerge over time, it is likely that recyclingwill

increase collectively as a result of community-based influence. Overall national

policy and public opinionwitl be operative in establishingneed, while local

influence will induce citizens to act (Lund, 1993, pp' 10.2).

A number of the previously mentioned ideas are discussed in greater detail by Cook and

Berrenberg ( 198 1) in the article 'oApproaches to Encouraging Conservation Behavior: A

Review and Conceptual Framework." This article outlines seven approaches for inducing

conservation behaviours and explores principles of attitude change, behaviour modification

and behaviour maintenance. The following is a summary of these approaches.

A. P ersuasive Commtmications

This technique is used to promote pro-conservation attitudes by employing "scare tactics."

Specifically, an effort is made to a¡ouse fear by providing information about a resource

shortage, predictions about the negative impact ofthe shortage and potential solutions. In

conveying this information, a number of experts believe that, as a greater level of fear is

induced, the greater is the likelihood that attitudes and behaviours will change.

B. Evokíng Attitude-Consistent Behaviour

This approach is used to induce conservation behaviour actions in those with pro-conser-

vation attitudes by informing them that an opportunþ exists for conservation behaviour.

This is typically accomplished through the use of reminders, which often take the form of

signs and short messages. Another way in which conservation behaviours can be evoked is

by coupling conservation actions to pro-conservation attitudes. This is effective because

people do not always realizethatcertain actions are conservation-oriented. The authors 39



explain this approach in relation to conserving fossil fuel, whereby fuel is conserved when

showers are substituted for baths, something that some people are unaware of.

C. Material Incentives and Disincentíves

This approach is used to evoke and maintain conservation actions. Two practices that are

routinely employed include the use of financial incentives/disincentives, as well ¿ìs conve-

nience/comfort incentives. Monetary incentives make use of rebates, prizes, tax credits and

reduced interest rates. For example, in some ateas, homeowners are compensated through

tax credits if they install insulation. As well, people are sometimes rewarded with low

interest rates ifthey purchase enerry-effrcient homes. In terms of disincentives, fines are

often used to persuade people to conserve water (i.e., to not exceed allotted quotas and to

use it for specified uses only), while prices are increased as a particular resource is con-

sumed in increased quantities (e.g., electricity). In regards to providing convenience/

comfort incentives, research indicates that people place a great deal of importance on

whether or not practising a particular behaviour will be inconvenient or cause a certain

amount of discomfort (e.g., people continue to use air conditioners despite the fact that these

devices consume copious amounts of energy). It is, therefore, beneficial to increase, when-

ever possible, the convenience and comfort associated with participating in conservation

behaviours. Thus far, this has been done rather effectively in regards to transportation. For

instance, in an attempt to increase passenger travel by bus, many cities are making provi-

sions to reduce waiting times, make seats more comfortable and provide priority lanes. Car-

pooling is also being promoted through similar initiatives (i.e., through the use of priority

lanes and/or free or reserved parking). It should also be noted that some of these incentives

function equally well as disincentives for high-consumption behaviours. For example,

congestedtrafüc lanes workto encourage the formation of carpools, as does escalated

parking costs for those who do not car pool.
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D. Social Incentives and Disincentives

Like material incentives, these function to motivate people to partake in and maintain

conservation behaviours. One way in which this is accomplished is through the use of

social recognition and approval techniques. For example, people are rewarded for good

work performance through letters (e.g., praise from a company president) or publicity (e.g.'

an article is published in a newspaper or posted on a bulletin board in regards to a person's

endeavors). Both ofthese techniques are effective because society values the opinions of

others and has been conditioned to respond to approval and disapproval. Cook and

Berrenberg ( 1 9 8 1 ) explain this in the following way:

Presumably because of our eørþ chitdhood conditioning to respond to approval and

disapprovalfrom parents, teachers, etc., we continue as adults to change our

behwior in anticipation of or as a result of the reactions of others. Actions may be

modified by such indications of approval as head nodding, statements of 'good' or

'bqd,' audience approvol, acceptance into or reiectionfrom admired groups,

perceptions of whatfriends and neighbors would approve, etc' (pp' 87)'

Another way in which this approach can be used is through the use of public commiûnent,

whereby a person commits himself/herself to partake in an activity as part of a group.

Under these circumstances, he or she feels more obligated to follow through with this

activity and is, therefore, less likely to discontinue participation. This method is most

effective ifthe commitment is public in nature and least effective if it is reinforced through

large rewards andlor social pressure.

E. Providing Models of Conservation Behaviour

This approach is used to modifu people's attitudes and behaviours. As previously dis-

cussed in relation to recycling, this can be achieved by using prominent local people (so-

called opinion leaders) to endorse a certain point of view. When opinion leaders take a

stance, people are more apt to adopt a similar position. Specifically, it is said that they gain 4l



a sense of satisfaction because they feel similar to the model. Some also feel as though they

have gained approval from the admired individual. These are typical reactions because it is

presumed that these leaders are knowledgeable, due to their positions within the community'

E Facilitating the Implementation of Conservation Intentions

With this approach, ideas and beliefs are translated into action through the widespread

dissemination of knowledge in regards to conservation actions. Accordingto Cook and

Berrenberg, this is necessary because some people may not have the abilþ to act or may

not know how to act. For instance, in regards to energy conservation, some people are

¿nawate of certain strategies that can be employed to save energy, such as using cold water

to wash clothes as opposed to hot water. Another reason why the dissemination of knowl-

edge is important is due to the fact that some people are leery of any potential negative

consequences when left uninformed. An example ofthis point concems the use of air

conditioning, which was discussed earlier. As mentioned, most people are not overly keen

on cutting back on its use, since the perceived result is increased discomfort. This being the

case, there is a need to inform people of how cooling can be achieved without the use of air

conditioners.

G. Providing Information on the Effectiveness of Consemation Efforts

As its title indicates, this can be done by providing feedback, which is a crucial element to

learning and performance. Specifically, people are informed about their progress in terms of

how much effort is required to achieve a particular goal. In regards to household energy

consumption, feedback is typically conveyed tlrough the use ofwriting, whereby a home-

owner is told how much he or she has consumed during a particular month, which can be

compared to a given baseline (e.g., the amount consumed by the homeowner last month or

by other customers that same month).
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uProblems' W¡th These Approaches

While the above discussion provides a thorough understanding of methods through which

conservation behaviours can be induced, they are not without their flaws. For one, some of

these techniques have not yet been applied to situations that involve recycling, much less

conservation behaviours. This is somewhat addressed in subsequent research that empha-

sizes recycling as a conservation behaviour (e.g., De Young, 1985-86; De Young, 1988-89;

Lee, De Young & Marans, 1995; Guerin, Crete & Mercier, 2001). An article by Guerin,

Crete and Mercier (2001) offers some noteworthy recommendations in regards to the deter-

minants of recycling behaviours. From their research, they have concluded the following:

- people who engage in local initiatives to protect the environment are more apt to recycle.

- when people are concerned about the well being of the planet, they are also more likely to

recycle.

- when people believe that their government is committed to protecting the environment

there is a greater chance that they will adopt behaviours like recycling.

- education and income levels have a small impact in terms of encouraging recycling (the

higher the level, the greater the participation rate).

- a country is more likelyto participate in recycling if it is aware ofthe ecological damage

caused by the problem.

An insighfful article by De Young (1993) critiques conservation behaviour techniques

(although, not necessarily in relation to recycling). He suggests that a technique should be

evaluated for its suitabilþto awide range of environmental problems, settings and con-

texts, as well as whether or not the technique can be used by a variety of people. Through

his resea¡ch, he has concluded that techniques that involve commitment are some of the

most effective since people tendto adoptthem for longerperiods oftime. It is also thought

that commitment techniques are capable of enticing a higher number of people to change

their behaviours in the first place. In contrast, techniques that employ material incentives/ 43



disincentives or social pressure are not overly successful. They are capable of initiating

rapid changes in behaviour, but do not usually last for extended periods of time. In the case

of material incentives, once an incentive has been removed, participation typically ceases.

The use ofprompts is equally ineffective. Following aperiod oftime, people lose interest in

these devices. Also, when a prompt is removed, a return to one's previous habits is gener-

ally expected. In light of these findings, De Young ( I 993 ) offers the following recommenda-

tions:

If one were to use research literature qs a gage then it must be concluded that the

dominate paradigm is to stress the environment and others as the source of conser-

vation behavior change and to minitnize the role of internally derived change. Yet it
is cleørfrom an evaluation of behavior change techniques that none are optimal. A

technique well suitedfor causíng rapid behavior change mayfail to result in du-

rable change. Likewise, a technique able to creote self-sustøining change møy

require more personalized attention be given to the pørticipants. It is likely that the

promotion of consemation behqvior will require techniques using both other-

initiated and internally initiated behavior change approaches. Changing the

behavior of a diverse population mcy at times callþr one to enlist the participant's

creativity, enhance an individualb discovery process, or provide clear andfirm

guidance (pp. 500).

One important factor to consider in motivating people to partake in conservation

behaviours is communication. At the present time, people are informed about or encouraged

to recycle through education programs conducted by governments and localized groups

(Young, 1991). These typically rely on the distribution of literature in the form of flyers and

booklets, as well as the use of eco-labeling programs, which inform consumers about

products (e.g., which ones are made from recycled materials, which ones are recyclable,

etc.). Herbert Lund, the author of the book The McGrqw-Hill Recycling Handbook(1993), 44



believes that enhanced communication is ultimately required in order for increased recycling

rates to be achieved. He offers the following suggestions for achievingthese results:

Although no recipe exists for motivating everyone to recycle, there is promising

evidence that ffictíve use of innovative approaches to communication can have a

dramatic ffict onfuture recyclingrates...Tb enhance communication thatwill lead

to increased recycling rates, intemention strategies that eneourage the development

of intrinsic motivation, and that provide a rationale for prorecycling behwiof øre

needed...Innovative methods by which to communicate with the public should be

further explored by mmicipalities and recycting companies (Lund, 1993, pp' 10'12)'

Conclusíons

In most cases, people are educated about conservation behaviours through literature,

which takes the form of flyers and booklets. while these play a key role in educating the

public, they do not necessarily cause people to engage in conservation behaviours. This is a

more complicated issue, which a number of researchers have attempted to tackle, including

cook and Berrenberg. specifically, they have come up with a number of ways in which

they believe conservation behaviours can be induced. While many of their theories have not

yet been applied to real life situations and, hence, remain unproven, they are worthy of

further exploration. Landscape architecture is a potentially useful tool for such an explora-

tion, since the design ofphysical environments can have a profound influence on human

behaviour. For example, environments provide us with messages that influence/direct our

actions within them (Holahan, 1982).

In the case of this park, it is programmed to induce conservation behaviours. Specifically,

throughthe incorporation ofvarious principles outlined inthis chapter, its spaces and

elements are designed to get people to partake in the 3Rs, in a variety of settings, whether it

be in the park or at home.
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In order to garner a better feel for the parþ its proposed materials will be discussed in the

next chapter. Specifically, the pros and cons of using salvaged materials in the landscape

will be examined, as well as those ofplastic lumber.
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Y. Uaúeüalr

The BeneJits of Salvøged Møtetiøls

A discussion of the park would be incomplete without mention of its proposed use of

salvaged materials, including the pros and cons. From an environmental perspective, the

use of reclaimed items is beneficial, as it helps to conserve natural resources (Edwards,

1999). In addition, reusing materials reduces energy consumption (through reduced trans-

portation and manufacturing requirements) and produces less waste (Edwards, 1999). In

terms of design benefits, using these materials is cost effective and can add a rich layer of

meaningto a landscape (Calkins, 2002).

For much of his career, architect samuel Mockbee has incorporated

salvaged materials into his designs rather effectively. Since 1992,

Mockbee, along with numerous students from Auburn University, have

spent countless hours designing and building structufes for impoverished

families and communities tlroughout Hale County, Alabama using

salvaged materiats (Oppenheimer-Dean & Hursley, 2002)' Together,

they have succeeded in creating simple, yet eloquent structures through

the ingenious use of old railroad ties, bricks, tires, license plates, road

sig¡s, windshields, etc., as well as through the use of some new materi-

als.

one such example is Yancey chapel, which is located in the town of

Sawyerville (see Figure 14) (Oppenheimer-Dean & Hursley, 2002). FiSure 
_14.. 

Yancev Chapel

The walls of this structure are made from scrap tires that were donated 
(oppenheimer-Dean & Hursley' 2002)'

by a nearby tire company. In combination with soil (packed into the tires), reinforcing bars,

wire mesh and stucco, they are highly fortified. Other parts ofthe chapel also incorporate

salvaged items, including the entranceway (made from a concrete cow trough), its roof 47



(made from pieces of rusted tin) and its structural components (built using pine timbers

reclaimed from an abandoned building).

Another project that incorporates salvaged materials extensively

is a smokehouse in Mason's Bend, Alabama, designed and con-

structed by one of Mockbee's students (see Figure 15)

(Oppenheimer-Dean & Hursley, 2002). For a cost of $140, it was

built using concrete rubble for its walls and discarded signs for its

roof. Bottles wefe also embedded into its walls and function as

windows.

The Downfalß of Sølvaged Materíals
Figure 15. Smokehouse (Oppenheimer-

Although the use of salvaged materials is, for the most part, Dean & Hursley, 2002).

advantageous from both an economical and environmental per-

spective, there are some drawbacks. Specifically, finding the right types, quantities and

sizes is often challenging (Calkin s,2002). It is therefore advisable to locate materials early

in the design process and let them inspire the design. If not, much flexibility in the design

process needs to be maintained until these materials are located.

Another problem with using salvaged materials is that costs are often higher for their

installation. This can offset the cost of purchasing them (Calkins, 2002). This is due to the

fact that their irregularities make them difficult to work with, and they need to be obtained

from a number of different sources (in contrast, new materials are easily delivered to sites).

As well, contractors may be leery about using them and, as such' may charge more to

accommodate for additional labour, transport and timing delays. For safety reasons, some

salvaged materials also have to be tested, especially if they are to be used in structural or

high-performance applications (Calkins,2002). Salvaged wood, for example, often has to

be regraded if it is to be used in these situations (Calkins, 2000). When salvaged materials 48



are already available on-site (e.g., if bricks from an existing building are to be used as

pavers), it is beneficial to hire a demolition contractor with experience in salvage and

recycling (Calkins, 2002).

Another problem with using salvaged items lies in aesthetics, since some people do not

value the appearance of discarded objects (Calkins, 2002). More often than noto they see

them as junk. According to Billy Gregg, a landscape architect in Berkeley, California, this

problem canbe alleviatedthrough drawings that illustrate howthese items lookwhen in

place (Calkins, 2002). It can also be achieved through careful design and the appropriate

use of materials.

For this park, reclaimed materials will be acquired from the Westmorland-Albert Solid

Waste Corporation, which is located in Moncton. This material recovery facility has a wide

assortment of goods that are of use, including appliances, tires, shingles, etc. For an over-

view of available materials, see chapter Vtr.

Pløstíc Lumber

In addition to reclaimed items, plastic lumber will also be used in constructing this park

(i.e., the tower in the children's maze). It will be acquired from a nearby manufacturer,

which produces it from plastic waste. One ofthe benefits of using this product is that it

removes material from the waste stream (Wilson, 1999). In the United States alone, ap-

proximately 17 million metric tons of plastic enters the waste stream each year (Wilson,

1999). Some varieties, like Purifred Plastic Lumber, are almost entirely made from recycled

plastics. This type typically contains 90Yo recycled product by weight in the form of high-

density polyethylene (HDPE), which comes from milk and detergent bottles, as well as from

bags and wrapping material (Winterbottom, 1995). From a design perspective, it is equally

advantageous to use this product, since it is not susceptible to rotting, splintering and

peeling, and is resistantto atlackfrom insects (Thompson & Sorvig, 2000). Plastic lumber 49



also requires little maintenance and does not release toxins. This is in contrast to treated

wood, which contains poisons (Thompson & Sorvig,2000).

In terms of disadvantages, plastic lumber has low structural strength, which means that

joists need to be spaced closer together (Wilson, 1999). Plastic lumber also expands and

sags when warm, is sometimes slippery when wet and tends to fade in the sun (Wilson,

1999). Fortunately, new hybrids a¡e const¿ntly being developed, some ofwhich contain

sawdust or other fibres (Winterbottom, 1995). These varieties tend to be much stiffer,

however, they are also thought to absorb moisture and be vulnerable to attack from insects

(Winterbottom, 1995). Further testing ofthese materials is still required.
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YI. Pàü Aestheücs

Before the park's design is discussed at length (see ChapterVItr), the topic of aesthetics

should be addressed, due to the fact that people place great importance on this issue. Before

such a discussion can ensue, the concept needs to be defined, due to its frequent misuse'

The philosopherAlexander Baumgarten frstusedthis term inthe Eighteenth century in

reference to beauty (Gaut & Mclver-Lopes, 2001). Since this period, the concept has

further evolved, which is illustrated by the following: "The concep has broadened once

again more recently. It now qualifies not only judgments or evaluations, but properties,

attitudes, experience, and pleasure or value as well, and its application is no longer re-

stricted to beauty alone" (Gaut & Mclver-Lopes, 2001, pp' 16)'

In spite of this broadened interpretation, most people are preoccupied with the visual

component of aesthetics, remaining concerned with how ttrings o'looK'or "appear'" The

concept of beauty is inevitably atthe heart ofthis obsession. Like the concept of aesthetics,

its meaning has been debated through the years. One prevalent school of thought sees

beauty as something that should be judged solely on the basis of visuals (Holgate,1992).

That beauty is inherent in objects, which contain special qualities. Still others believe that

beauty encompasses much more, including impressions provided by the other senses' an

object,s usefulness, feelings of nostalgia, familiarity or affection for an object, memories or

mental associations aroused by an object, etc. (Holgate,1992). The last three examples are

of particular interest because they suggest that beauty is imposed on an object by a viewer

(i.e., that beauty is in the eye of the beholder). Consider the following examples:

The question of mental associations is a dfficult one. It is possible to distinguish

between the beauty ofform of a bomber aircrafi and the ugliness of its purpose, but

møny people woutdfind their appreciation of its beauty significanþ altered by this

fact. To take a more positive example, the attraction of a nineteenth-centttry steam

s
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engine has much to do with thefact that it reminds us of an age of bravura

and confidence and arouses a probably misplaced sense of nostalgia (Holgate,

1992, pp. 19).

In regards to the parþ visual aesthetics have been a concern from the beginning, as some

people have inquired as to whether or not the reclaimed items would be incorporated in a

"tastefu|" manner. These reactions are not surprising considering that a number of people

have a disdain for weathered landscapes. For some people, they conjure up sorrowful

memories and emotions (Koski-Harja, 1998). In his practicum on weathering, Koski-Harja

illustrates this ttrough the following example:

Ifweathering is perceived os unnecessary, visually distressing or preventable, it may

be unacceptable. However poetic or spiritual the evocation of the process of

weathering, it must be realized that not all people have the patience for such

expression...Camilo José Vergarareminds one of the realities of the large ghetto

areas of the cities. He describes a landscape of devastatíonwhere streetlights are

destroyed like trees in a storm, 'jagged aluminum stump lefi embedded in cement.'

Trees growfrom roofs of abøndoned buildings; sidewalks and parking lots are more

grass and shrubs than cracked concrete (pp. 63)-

It is conceivable that some will perceive this park in similar fashion, since it will have a

somewhat weathered appearance. Little attempt, if any, has been made to alter the physical

properties of the reclaimed materials and objects used, except in cases where safety and

functionalþ come into play. In fact, parts ofthe site display garbage as is (e.g., the sculp-

tural garbage mounds). As previously mentioned, one of the main goals of this park is for it

to be an inspirational environment through which conservation behaviours aÍe encouraged'

In order for this to occur, it is pertinent that the reclaimed materials and objects remain

unaltered, since their use in the park is a conservation behaviour in itself.

Perhaps the key to the park's success, from a visual aesthetic point of view, lies in its 52



detailing. Some aestheticians believe that a specific set of qualities and appealances can

augment an aesthetic experience, so to speak. For example, those that "go deep into human

life and interests" are said to accomplish this, including warmth, light, brilliance, clarity,

purity, regularity, cleanness, richness, softness, smoothness and simplicþ (Sibley, 2001, pp.

31). Whether or not this is true is certainly disputable, however, it is conceivable that a

number of these qualities could be produced through careful craftsmanship. Aesthetics, as

they pertain to ttre park's design, will be discussed in Chapter VItr'
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Ytr. Conceptual Deflgn ProceÍl

Following the conduction of a site inventory and analysis, a conceptual design process

was undertaken. This exploration began with a visit to the Westmorland-Albert Solid Waste

Corporation, a material recovery facility (MRF) in Moncton, New Brunswick. This visit

proved to be insightful because it highlighted the seriousness ofthe waste crisis. Despite ttre

fact that this facility has impressive recycling capabilities, there is still a need to landfill

subst¿ntial quantities (approximately 50%) ofthe materials that it receives (Westmorland-

Albert Solid Waste Corporation, "WefDry program"). The MRF visit also gave an indica-

tion as to which materials and objects accumulate in Greater Moncton and, hence, are

available for use in the park's design. The facility's grounds are divided into a number of

different areas, each of which is described below.

A. Appliances and Scrap Metals (e.g., refrigerators, freezers, air conditioners, propane

tanks, etc.)

In the case of refrigerators, a local company is hired by the Wesfinorland-Albert facility to

remove any ozone-depleting substances (ODS). Once this process has been completed, any

remaining met¿llic components are sent for recycling, as is the case with the other objects

that accumulate in this area.

B. Tires

In 2001, this facility accumulated 24,000tires, whichwere sentto the Tire Recycling

Atlantic canadacorporation (TRACC) in Minto, New Brunswick for recycling. This

company produces crumb rubber (i.e., shredded rubber), which it then uses to manufacture

new products, such as floor mats.

C. Wood

The wood collected consists of construction and demolition debris, as well as Christmas

trees collected during the holiday season. The Westmorland-Albert facility currently shreds 54



these materials and uses the mulch as daily cover for the landfill, as well as for fuel to

operate a boiler, which heats its recycling and

composting facilities. Some ofthe mulch is available

for public use.

D. Concrete and Asphalt

This consists predominantly of construction debris.

E. Construction and Demolition Debris

This consists of clean soil, gravel, bricks, metal studs,

structural steel, rebar, gyproc, wood, concrete and

asphalt.

E Compost (e.g., food scraps, grass clippings,

branches, etc.)

Unfortunately, any compost that is produced is not

yet suitable for markets (i.e., there are currently no

buyers). It is, however, available for public use.

G. Household Garbage

Consists of an assortment of "dry goods", from televisions and

mattresses, to bottles and cans.

Prelimínary ldeøs

For the next part ofthe conceptual design process, ideas were gener-

ated forthe park's design. Specifically, two sets of images were pro-

duced using collage. In keeping with the theme of conservation, ideas

for the first set were produced and represented through the use of

magazines, flyers and pieces of garbage (e.g., cardboard boxes, alumi-

num foil, plastic bags, etc.). Figures 1 6 and 1 7 illustrate how discarded

Figure 16. Seating structures fashioned from old filing cabinets'

Figure 17. Planter/seating structure made from old washers.
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objects can be used as site furniture. In Figure 16, old filing cabinets function as benches

while, in Figure 17, old washers and reclaimed metal have been reconfigured into a planter/

seating unit. In back of this structure is a fence made of reclaimed met¿I. The next two

collages illustrate how refuse can be used to create animal habitats. In Figure 18, reclaimed

sinks, cabinets, televisions, etc. serve as breeding and nesting grounds while, in Figure 19,

washers and dryers assume this role. In Figure 20, appliances serve a dual function, firstly

as retaining walls, and secondly as planters. The next image also depicts a retaining wall,

as gabions filled with garbage are used to hold back earth (see Figure 2l). Figore22

illustrates a potential use for reclaimed automobiles. Due to their massive sizes, they are

ideal for creating topography, which can be used for activities like running, "hiking,"

snowboarding and sledding. Figure 23 demonstrates a potential use for glass (as well as

other discarded objects), which is embedded within a pathway. The next collage depicts a

children's maze (see Figure 24). ltis reminiscent of a corn maze,but instead of corn, its

walls are fabricated from appliances and shrubs. The final image in this series illustrates

how garbage can be used to create sculptures (see Figure 25). Specifically, fan, lamp and

chair bases, as well as reclaimed metal are combined to form passive wind sculptures that

take advantage ofthe site's exposed conditions.
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Figure 18. Reclaimed objects fünction as breeding and nesting grounds Figure 19. Old washers and dryers provide shelter for fish.

Figure 20. Retaining wall fashioned from reclaimed appliances. Figure 21. Gabions filled with refuse.
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Figure 22.Hill made from old vehicles. Figure 23. Pathway ernbedded with salvaged glass and objects.

Figure 24. Maze constructed of reclaimed appliances and vegetation. Figure 25. Sculptures made from garbage.
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The second set of images also incorporates garbage (e.g', cardboard

boxes, plastic cups, food containers, etc.), which has been modified to

represent structures that were superimposed onto photos of the site. Fig-

ure 26 depicts an observation platform that overlooks the mudflats of

Jonathan Creek. Its deck is made of reclaimed timbers and steel, while the

railing is constructed ofreclaimed metal. A climbing structure (made of

reclaimed steel) is depicted in Figure 2T,whileFigure 28 illustrates how

reclaimed wood and steel can be used to construct a bridge. Figure 29

depicts an observation tower (made from reclaimed wood and steel) that

overlooks the marshes of the Petitcodiac River. The final image depicts

lighting structures made of recycled plastic, which are lit through the use

of methane gas (see Figure 30)'

Figure 26. Observation Platform.
Conclusíons

ln reflecting back on the conceptual design process in conjunction with the site analysis,

much has been learned about what may or may not be suitable for the chosen site. First off,

a visit to a nearby material recovery facilþ revealed that a wide assortment of items are

readily available for use in the park. As such, finding the exact materials and quantities

should not be a problem. Also, this facility contains an abundance of compost, which is

also available for use.

In terms of the appropriateness of the ideas generated by the collages and images, there

are some potential problems, which include the following:

- using certain reclaimed materials and objects in the park poses some safety concerns. For

example, using salvaged appliances and other objects to construct retaining walls and

gabions is a potentially risþ venture. An engineer would have to be heavily involved in this 59



Figure 27. Climbing structure. Figure 28. Bridge.
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Figure 29. Observation tower Fþure 30. Ligbting sculptures.
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part ofthe design process. Also, in order for items like reclaimed refrigerators to be incor-

porated safely, CFCs (chlorofluorocarbons) and HCFCs (hydrochlorofluorocarbons) would

have to be removed beforehand, as they contribute to the depletion ofthe ozone layer (Envi-

ronment Canada, 2001). Care would also have to be taken to select items without sharp

edges, as these could pose a safety threat to children.

- it may be unwise to place reclaimed objects in existing aquatic habitats. Specifically, they

could have a negative impact on water qualþ through the release of chemicals. It is also

questionable as to whether or not waterfowl would be receptive of these foreign objects and,

hence, use them to create nests, etc.

- there are insufficient quantities of methane gas being produced to generate electricity. As a

result, sculptural lighting structures that rely on this as a source of energy could not be

constructed.

The next section outlines the park's final design, which is illustrated through a masterplan,

as well as a series of images and details.

6l



YIII. Destgn Proposal

Ovemíew

Once a concealed landscape, the site now contains a variety of spaces and elements

constructed from reclaimed materials and items. Walking and biking remain the activities of

choice, although provisions have been made to increase the comfort level associated with

partaking in them (e.g., sheltered areas have been created). Formal opportunities also exist

to observe wildlife in the marshes, as a central observation platform has been designed.

In addition to providing for informal recreational opportunities, the park also seeks to

raise awareness ofthe impending waste crisis through the incorporation of salvaged objects.

Specifically, its spaces and elements serve as visual reminders of society's consumptive

ways, as well as sources of inspiration for devising creative solutions in regards to dealing

with waste. Whether one engages in the park directly or views its elements from a distance,

he/she will be confronted with the issue of garbage, and will hopefully be persuaded to

partake in conservation behaviours (i.e., the 3Rs). The park's design is illustrated in Figure

31, with detailed descripions providedbelow.

Topographícøl Chønges

Due to the expansive nature of the site, no new land has been appropriated for the park.

Also, because the site is surrounded by valuable marshes, filling in these areas would be an

unwise decision. Despite increased environmental controls, tidal marshes continue to

disappear, and this would only further exacerbate the problem (Coultas & Hsieh, 1997).

In regards to the site's topography, a number of modifications have been made, and

includethe following:

- both the northern and northwestern parts of the western mound have been regraded,

making this area universally accessible.

w
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Figure 3L. Masterplan of proposed parli.
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- fill (i.e., garbage) has been removed from the eastern mound and used to regrade the

western mound. The two mounds now have similar elevations, which allows for the con-

struction of an observation platform in between. This enables people with physical disabili-

ties to access the eastern mound. With the site's previous configUration, access to this

mound was cumbersome (i.e., existing paths had slopes gfeater than 8%).

- an area to the west of the western mound has been regraded' People ar'e now able to drive

in close proximityto the marshes, which providesthemwith opportunities to viewwildlife'

The regrading ofthis a¡ea also allows for an access road to be constructed with greater

ease.

- a marsh has been created to the north of the observation platform through the removal of

fill. This area contains a pond with cattails and bulrushes. The intent is to attract water-

fowl to this area (e.g., red-winged blackbirds), which typically inhabit such environments'

- the eastern side of the western mound and the western side ofthe eastern mound have been

regraded (i.e., the area in between the two mounds). This allows for the construction of the

observation platform.

In accordance with these proposed topographical changes, there is also a need for a new

landfill cap to be constructed, given the current situation. This would be designed by

knowledgeable engineers, and done so through the use ofmore advanced technologies than

those that have been implemented. Koerner and Daniel's book serves as a useful guide' For

a detailed look at topographical modifications, see Figure 32'

Grass-Covered and Scalptural Garbage Mounds

In terms of other topographical features, numerous grass-covered mounds have been

created (see Figure 33). By far, these are the most prominent features on the site. Each one

is different in size and shape, ranging from a couple of metres to five stories in height' They

are composed of 'ogarbage" (i.e., discarded soil, concrete and asphalt), which has been 64
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Figure 32. Proposed topography for Moncton site (Lamey, 2003)'
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Figure 33. Grass-covered mounds on the westem mound.
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diverted from the nearby Westmorland-Albert Solid Waste Corporation. These materials

would be compacted and covered with compost supplied by this facility. It has a large

stockpile, which it produces from Greater Moncton's organic waste. No formal caps would

be constructed for these mounds, as their contents would not produce landfill gases and

leachate (see Figure 34).

In terms oftheir significance, each is symbolic of a garbage mound/pile of garbage.

Oddly enough, despite the fact that the site is composed of two giant garbage mounds, this

simple realization is lost when one is standing on top ofthe site. This should be evident,

since one of the intents of the project is to reveal the site's former history as a landfill.

These mounds are covered with blue-gray and green fescue grasses, in alternating fashion.

The blue-gray vegetation serves as a stark contrast to the greenery ofthe rest ofthe site, and

thus hints at underlying garbage in a subtle way. Specifically, with such a dramatic colour

(blue-gray plants are rarely seen in landscapes), one cannothelp butwonder aboutthe site's

contents. For instance, could there be something in these mounds causing them to turn this

"unusual" colour? Could it be garbage?

The configuration of the mounds resembles a mount¿in range (see Figure 35). In part,

they are symbolic of the Appalachian Mountains, which pass through Atlantic Canada.

They also hint at ttre impending waste crisis. The fact that our society is producing in-

creased quantities of waste with each passing year. A sense of urgency, as well as "doom

and gloom", is the intended experience. As one walks among the mounds, they increase in

size from the eastern and western edges of the park inward, rising to five stories in height in

the centre of this chain. During this walk, they become imposing elements, as they progres-

sively engulf visitors. The presence of ominous shadows, cast by the mounds, further

accentuates this sense ofcrisis.

In addition to their symbolic nature, the chain of mounds has been constructed for a

number ofpractical reasons. A key one is forthe production of shade, which is lacking on 67
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Figure 35. Section of grass-covered and sculptural garbage mounds on the western mound.
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the site. Trees cannot be planted because they would damage the underlying cap, allowing

gases to escape, and water to penetrate down into the garbage. These mounds also divide

the site up into different areas, uniff the two existing mounds and create areas that are

sheltered fromthe wind.

Directly in the middle of this chain is a "sculptural garbage mound", which is a pile of

garbage with a protective covering around it (see Figure 36). Its outer casing is made from

salvaged steel beams and glass windshields, while its interior consists of an assortment of

objectstaken fromthe Westmorland-Albertfacility, disposed ofbyMonctonians duringthe

year ofthe park's construction (e.g., toys, computer components, furniture, etc', all ran-

domly placed in this sculptural mound) (see Figure 37). In using this configuration, garbage

contained within the sculpture is revealed, as its outer cover is transparent. For safety

reasons, no organic or hazardous materials would be used. Additional sculptural garbage

mounds would be constructed over a period of twenty-five years within the chain, one for

each passing year. The size (volume) of each sculptural garbagemound would be symbolic

of/represent the amount of garbage produced by a family of four during that particular year

(this information would be displayed to the public through the use of signs). These sculp-

tures would depict society's consumptive behaviours in a crude manner, by exposing the

realities ofwaste production (i.e., that society creates enonnous volumes of garbage)- The

overall intent is to inspire people to produce less garbage (i.e., advocate reduced consump-

tion), by getting them to participate in conservation behaviours.

As discussed in Chapter IV, there are a number of different ways in which conservation

behaviours can be induced. One technique is through the use of perceived evidence,

whereby the extent of a problem is made explicit. Another way is through the arousal of

fear. The design ofthese sculptures embodies both of these principles. Specifically, they

enable people to visualize, for themselves, how much trash they produce. The intended

outcome is to arouse fear (i.e., a sense of urgency), with the translation of this into action. 70



Figure 36. Centre of observation platfonn (Moncton's slqyline in the background).
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Figure 37. Up-close view of a sculptural garbage mound.

72



The fact that the park is made using salvaged objects, which is visually apparent, serves as

an example of a solution. The intent is not to advocate the widespread use of salvaged

refrigerators and tires in every parþ residential yard, etc., but to inspire people to find

innovative ways to reuse everyday items. Maybe it's through the reuse of old wood that has

been sitting idol in their garage for years. Or, perhaps, by frnding alternative uses for

plastic shopping bags. The ominous grass-covered mounds are also intended to contribute

to the overall experience, through further communication of crisis.

In addition to their conservation inducing role, the sculptural garbage mounds would also

document human history over a twenty-five year period, revealing changes in human

behaviour patterns, technologies, trends, etc. Each sculpture would also be lit up at night

through the use of solar-powered lights (see Figure 38). These would be installed in be-

tween the garbage and the outer casings. The intent is to place emphasis on these sculptures

at night, as well as provide some light in the park. No formal lighting would be installed,

due to the absence of electrical lines. As such, the parkwould be closed at dusk.

Observøtíon Pløtform

Another area of interest in the park is the observation platform, which is situated in

between the two mounds. Due to its complexity, it would be designed in collaboration with

a knowledgeable engineer. This structure is elevated nine metres and provides visitors with

a view of the expansive tidal marshes to the south (see Figure 39), as well as a distant view

of downtown Moncton to the northeast (from the northern part of the platform). A cattail

marsh can also be seen from the northern end of the platform. It is constructed of salvaged

wood and steel beams, and its form is that of an abstracted schooner. As such, it pays

tribute to Greater Moncton's shipbuilding history. A sculptural garbage mound is located in

its centre (see Figure 36). A number of the grass-covered mounds also intersect this plat-

form; their sides a¡e flush with its decking. Railings wrap around its outer edges. t3



Figure 38. Sculptural gmbage mound at night.
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Figure 39. Lookout point on observation platform (marshes and Riverview in the background)
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Seating areas are present on this structure in the form of salvaged coffee tables and filing

cabinets, as are waste/recycling receptacles, which are fashioned from salvaged washing

machines (see Figures 40 and 41). Similar pieces of site furniture are distributed throughout

other areas ofthe park.

Access Road and Chíldren's Pløy Areø

In order to reach the park via automobile, visitors are required to take a road that begins

just north ofthe causeway (see Figure 42). The first part of this route (from the causeway

to the western mound) hugs the edge ofthe marsh, providing visitors with a view of this

spectacular landscape. To the north is a meadow planted \¡yith tall grasses and native

wildflowers, which "bleeds" into ttle existing trees and shrubs along West Main Street. This

meadow is an extension of the ones to be created on the western mound, and serves to keep

views ofthe grass-covered and sculptural garbage mounds open.

The access road then follows the curves of the western mound, providing visitors with a

sense of anticipation as to what is on top of these mounds. From here, the road traverses

tlrough existing trees, shrubs and grasses, exiting onto West Main Street. Parking is

located adjacent to the western mound. Both of these areas (i.e., the parking and access

road) are made of crushed stone retrieved from the Wesfrnorland facility. Salvaged objects

are embedded within. No organic or hazardous materials would be used. These items are

set in concrete made, itr putt, using salvaged gravel as an aggregate. A journey along this

road is intended to initiate thought and dialogue about garbage before one engages in key

elements ofthe park.

Because there is no vehicular access to the eastern mound, as a result of marshy terrain,

the main "activity centres" are located on the western mound. One of these is a children's

play area,which is tucked in the northwest corner of this mound. It has been designed

because children rarely visit the park in its current state, and they are the ones who should 76
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Figure 42. Access road ernbedded with objects (marshes and Riverview in the background).
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be inspired bythe park's revamped design the most. This area is highlighted by an open

field (i.e., mowed grass), mounds containing a series oftunnels (made from old concrete

pipes; see Figure 43) and salvaged tires (see Figure 44). To the east is a maze, which

separates the play area from an adjacent wildflower meadow (see Figure 45). It is made of

old refrigerators that are planted with fescue grasses, which help to blend the maze in with

its surroundings. The maze has six entrances. Kids can play hide-and-go-seek in this

structure or follow one ofthe marked pathways to its centre; eitherthe aluminum can, glass,

newspaper, cardboard, plastic or food scraps/organic debris route. While tuaveling along

each pathway, children, as well as adults, have the opportunity to learn about waste reduc-

tion techniques (i.e., the 3Rs), as suggestions and solutions are inscribed on the sides of the

refrigerators (see Figure 46). Providing solutions is a key component to this experience,

because people are often unaware of certain strategies that can be employed in regards to

implementing conservation intentions (as discussed in Chapter IV). Upon reaching the

centre of themaze,kids are greeted by atower constructed ofplastic lumber. This structure

allows them to see out of the maze.

Pedestríøn Trøils ønd MeadowAreøs

A series of walking trails made from salvaged shingles wind their way through the grass-

covered and sculptural garbage mounds (see Figure 47), as well as through other a¡eas of

the site. The trails on the western mound traverse through wildflower meadow areas planted

with fescue grasses, timothy and orchard grass, as well as native wildflowers, including

garden-lupin (Lupinus polphyllus),bird's-foot trefoil(Lotus corniculatus), black-eyed

Susan (Rudbeckia serotina), ox-eye daisy (Chrysanthemum leucanthemum) andblue asters

(Aster spp.). These paths also hug the edges of this mound. The intent here is to take

advantage of the dramatic views into the surrounding marsh areas. On the eastern mound,

trails wind their way through fields of tall grasses, native wildflowers and clusters of stag- 80
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Figure 44. Tires in children's play area.



Figure 4í.Maze.
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Figure 47. Pathway winding tbrough grass-covered mounds.
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horn sumac shrubs (Rhus typhina),which have shallow root systems, brilliant red autumn

foliage and edible berries (Hosie, 1979). The sculptural garbage mounds are framed

through the use of these shrubs.

It should also be noted that the trails in the park connect with existing trails that surround

the site. Specifically, the trails on the eastern mound connect to an existing boardwalk that

traverses through a marsh area to the east of the park. A boardwalk to the west of the park,

made from salvaged wood, also traverses through a marsh area. This structure is elevated

in a number of different locations, which allows animals to pass under it. It connects with

the causeway, which leads to a park in Riverview.

Winter Uses

Since the park is located in Canada, a county renown for its long and snowy winters, it

has been designed to accommodate those who enjoy partaking in winter activities. Children

will derive much pleasure from the grass-covered mounds, as the ones to the southeast ofthe

rnaze are intended to be used for sledding (they would be graded to have gentle slopes). A

field located to the north of these mounds provides a safe areato sled into, as no trees or

shrubs are present in this section ofthe park.

Another area of interest in the park is the cattail marsh, which is located to the north of

the observation platform. From December to March, this area would be used as a rink,

where people could skate, play hockey, ringette, etc. The centre ofthis pond is deep enough,

as to deter the formation of cattails and other emergent vegetation, which allows for an open

skating area.

Ifcross-country skiing is your passion, there are opportunities to participate in this

activþ as well, whether one chooses to glide along the edges of the two mounds, or in

between the sno\¡/-covered fescue mounds. The distance across the site, from east to west, is

approximately 1.2km, which is more than enough space. 86



ParkAesthetics

As discussed in Chapter VI, as a society, we place great emphasis on the visual aesthetics

of landscapes. As such, provisions have been made to ensure that the park will be viewed in

an 'oaesthetically pleasing" manner. Specifically, an attempt has been made to concentrate

salvaged objects in key areas, as opposed to distributing them throughout the entire site.

There are also areas that contain no salvaged objects, such as the grass-covered mounds and

fields. If objects were strewn about, it is likely that visitors to the park would perceive this

landscape as being disorganized and "trashy'', and be less inclined to revisit. Unfortunately,

many people are put offby landscapes that appear to be in disarray, even if they have been

thoughtfullydesigned.

One other thing that needs to be discussed, as it pertains to aesthetics, is the nature of the

site itself. Due to the fact that the park is situated on a landfill, which contains garbage, the

visible presence of salvaged materials is not out ofthe ordinary. Rather, it is contextually

appropriate. Had this been a residential landscape, incorporating these objects would have

been a more difücult t¿sk, especially in regards to garnering public acceptance.
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IX. ConduÍlom

In its current state, Greater Moncton's former landfill is a concealed landscape, as its past

has been deliberately camouflaged through the use ofvegetation. The park's new design

seeks to reverse this trend. In order to highlight the site's former history as a landfill, refuse

is incorporated throughout. As such, it pays tribute to the site's ubiquitous contents. The

mostprofound elements are the sculptural garbage mounds, which expose garbage in an

obvious manner. They contain an assortment of reclaimed objects that have been obtained

from a material recovery facility. Other elements in the park also hint at the site's past life

as a landfill, including the grass-covered mounds, seating structures, maze, etc. The fescue

mounds hint at the underlying garbage in a subtle way, through their "sickly" blue-gray

colouration, which is a dramatic contrast to the lush, 'ohealthy''appearance of surrounding

vegetation. The fact that the seating structures, mazq pathways, etc. are made from sal-

vaged objects and materials, which is visually apparent, is equally symbolic ofthe site's

past history as a landfill.

In addition to revealing the history of the site, the park also raises awareness

of the impending waste crisis, through the communication of crisis, as well as encourages

people to partake in the 3Rs. A chain of grass-covered mounds is used as a means through

which a sense of crisis is communicated, as they progressively engulfvisitors who walk

among them. The sculptural garbage mounds also help to communicate crisis, as they

enable people to visualize the astounding volumes of garbage they produce each year. In

terms of encouraging people to partake in conservation behaviours, the park's design em-

ploys fear. As discussed in Chapter IV, the use of scare tactics is thought to be a plausible

method through which conservation behaviours can be induced. In an effort to provide

solutions/examples, everything in the park is made from reclaimed materials and items. The

intent is to inspire people to be creative in regards to finding alternative uses for objects that 88



they normally perceive as being garbage.

Potentíal Shortcomíngs

Despite the park's improved design, there are some unresolved issues. One involves the

construction ofthe park. Since the design's implementation is highly dependant upon the

availability of salvaged materials, it is likely ttìat the park would have to be built in a series

of stages, quite possibly over a period of several years. This would improve the likelihood

that the design would be completed in its entirety. If the park had to be completed within a

year, it is unlikely that all the necessary materials could be retrieved from local sources. As

a resulq some would have to be shipped in from other places, making the project less

environmentally sustainable (i.e., more energy would be used to transport these materials).

If the park was built in phases, the grass-covered mounds would be the fnst elements

constructed, since they have such a profound influence on many ofthe other aspects ofthe

park. Building them frst would also allow for proper settlement. In the event that salvaged

materials could not be acquired for all elements of the park, revisions to the park's design

could be made or some new materials could be used. The former scenario is more likely, as

it would preserve the integrity ofthe project.

Another issue that was not completely resolved was the leachate associated with the site.

Unfortr¡nately, the full extent ofthis problem has not yet been determined, making it imprac-

ticable to devise any solutions at this time. In the event that more information becomes

available, it would be logical to devise a remediation plan for the site, which could easily be

integrated into the design proposal.

Another question that remains to be answered is whether or not the park's design will
encourage the public to partake in conservation behaviours, such as reusing objects. More

specifically, can the park persuade people to conserye materials in their everyday lives? The

design literature that exists regarding the effects that environments have on human 89



behaviour seems to focus on the immediate effects that environments have on people (i.e.,

the ways in which people are influenced by environments as they navigate through them).

Very little has been written about how a place influences a person once he/she has left that

particular environment (i.e., the long lasting impact that a landscape has on a person). In

relation to the park's design, it is diffrcult to predict whether people will be persuaded to

engage in conservation behaviours. This may not be the case. However, if one wanted to

measure the park's success in inducing conservation behaviours, the Westmorland facility is

a likely place to begin an investigation. For instance, if the amount of refuse that was

landfilled decreased at this facilþ following the park's completion, one could argue that the

park had somewhat of a positive impact on Greater Moncton's waste production habits.

Also, if the volumes of the sculptural garbage mounds decreased with each passing year,

one could make the same argument.

In terms of measuring the success of the park itself, the presence of groups of people

would certainly be a good sign. In particular, having groups of children would be a positive

indicator, especially if they were visiting the site as part of an educational field trip. This

would indicate that the park was perceived as a valuable resource within the community. In

addition to this, if people started to voluntarily participate in the construction ofthis land-

scape, through the yearly donation of goods for the sculptural garbage mounds, one could

also argue that the park is a success.

The Desìgn Process: A Wasteful One?

In keeping with the theme of conserving resources, one subconscious goal of this project

was to make use of scrap materials (i.e., produce less garbage/consume fewer environment¿l

resources) throughout the duration of the project. This goal was met with mixed results. In

the beginning stages of the project, copious amounts of paper were used to photocopy

articles and chapters from books. However, during the conceptual design process, fewer 90



new materials were used, as ideas were represented,inpart,through the use of garbage.

Unfortunately, the use of scrap materials did not extend much further. Although the site

plan was rendered, in part, using pieces of refuse, the perspective drawings required the use

of new materials. For example, objects such as plastic pipes, sandpaper, plastic binders,

etc. were bought, photographed and used to produce these drawings. This was deemed

necessary because suitable resources were not readily available (i.e., salvaged items) and it
would have been diffrcult to depict the park's materialþ accurately using such items.

In reflecting on these inadequacies, it can be argued that they are relatively trivial. Look-

ing at the big picture, using new materials in the design process is not overly significant,

considering that many more resources were conserved through the park's design.

Future Dírectíves

As with any design project, had there been more time and resources, the project could

have gone in a number of different directions. One area that could be researched in greater

detail and, hence, be of great use, is that of environmental psychology, which examines the

interrelationships between the physical environment and human behaviour and experience

(Holahan, 1982). As previously discussed, much ofthe existing design literature on envi-

ronmental psychology deals with the immediate impact that landscapes have on people as

they experience them. There appears to be little, if anything, that discusses the long-term

impact that landscapes have on human behaviour. In relation to this project, it would be

worthwhile to determine the ways in which behaviours were and were not influenced bythe

park's design, following its construction. Any inforrnation gathered could be used in design-

ing future landscapes aimed at encouraging people to modi$ their behaviours.

9t



References

Ackerman, F. (1997). Why do we recycle?: Markets. values. and oublic policy. Washington, D.C.: Island Press.

Babstock, C. (2002, February 8). Moncton polluted river: Feds. Moncton Times & Transcript. pp. A1-42.

Benson, J., & Roe, M. (Eds.). (2000). Landscape and sustainability. London: Spon Press.

Calkins, M' (2000). Second chance-Landscape architects are discovering unique desþ opportunities for using salvaged wood. Landscape
Architecture. 90 (8), 34, 36-39.

Calkins, M. (2002). Closing the loop: Part tr-Designing with, specifuing, and using salvaged and reprocessed materials in the landscape.
Landscape Architecture. 92 (12), 38, 40-43,92-93.

Collins, J. (1995, October 16). City to expand Montague Park. Chattanooga Free Press. pp. Bl

Conestoga-Rovers and Associates. (1998). Landfill gas utilization. Canada: Author.

Cook, S., & Berrenberg, J. (1981). Approaches to encouraging conservation behavior: A review and conceptual framework. Journal of
Social Issues. 37 (2), 73-107.

Coultas, C., & Hsieh, Y-P. (Eds.).(1997).
Florida: St. Lucie Press.

Ecology and management of tidal marshes-A model from the Gulf of Mexico. Delray Beach,

Denison, R., & Ruston, J. (Eds.). (1990). Recycling and incineration-Evaluating the choices. Washingon, D.C.: Island Press.

Deparhnent of the Environment-Province ofNew Brunswick. (1992). The simple closure of small waste disposal sites in New Brunswick.
NewBrunswick: Author-

De Young, R. (1985-86). Encouraging environmentally appropriate behavior: The role of intrinsic motivation. Journal of Environmental
Systems. 1 5 (4), 281-292.

De Young, R. (1988-89). Exploring the difference between recyclers andnon-recyclers: The role of information. Journal ofEnvironmental
Svstems. 1 8 (4), 341-351.

92



DeYoung, R. (1993). Changingbehavior andmaking it stick-The conceptualizationandmanagementof conservation behavior. Environment
and Behavior. 25 (4), 485-505.

Duston, T. (1993). Recycling solid waste-The frst choice for private and public sector management. Wesþort, Connecticut: Quorum Books

Edwards, B. (1999). Sustainable architecture-European directives & building design. Oxford: Architectural Press.

Engler, M. (1995). Waste landscapes: Permissible metaphors in landscape architecture. Landscape Journal. 14 (1), 10-25

Environment Canada. (200 1 ).
Author.

Guidance document on disposal technologies for ozone-depleting substånces (ODSì in Canada. Hull, Quebec:

Environment Canada. (2002). Canadian climate normals I97l-2000. fOn-line]. Retrieved October 3,2002,from htp://wwwmsc.ec.gc.ca./
climate normals/results e.cfm

Environment Canada. (2002). City of Moncton & three others charged in connection wíth decommissioned landfill site. [On-line]. Re-
trieved October 17,2002, from http://www.atl.ec.gc.ca./press/02-02-07 _e.h¡nl

Environment Canada. (2002). The climate of New Brunswick. [On-line]. Retrieved September 9,2003,from http://wwwns.ec.gc.calclimate/
nb.htnl

Fang, H-Y. (1997).Introduction to environmental geotechnolory. BocaRaton: CRC Press.

Frost-Kumpf, H. (1995). Reclamation art: Restoring and commemorating blighted løndscapes. [On-line]. Retrieved March 27,2003,from
htp : //slaggarden. cfa. cmu. edu/weblinks/fr ost/FrostTop.htrnl

Gardner, G., & Sampat, P. (1998). Mind over matter: Recasting the role of materials in our lives. Washington, D.C.: World Watch Institute.

Gemtec Ltd. and Neill and Gunter Ltd. (1995). Closure of the Moncton landfill. New Brunswick Authors.

Gemtec Ltd. and Owen Washburn Associates Ltd. (1992). Assessment and classification of waste disposal sites for closure planning. New
Brunswick: Authors.

Goldman, A. (2001). The aesthetic. In B. Gaut & D. Mclver-Lopes @ds.), The Routledge companion to aesthetics (pp. 1S1-192). New
York: Routledge.

93



Greater Moncton Pest Control Commission. (2000). Mosquito control program-2000 annual report. Moncton, New Brunswick: Author.

Guerin, D., Crete, J., & Mercier, J. (2001). A multilevel analysis of the determinants of recycling behavior in the European countries. Social
Science Research. 30. I95-2I8.

Haight, M. (1991).
loo Press.

Municipal solid waste management-Making decisions in the face of uncertainlv. Waterloo, Ontario: University of Water-

Holahan. ( I 9 82). Environmental psychology. New York: Random House.

Holgate, A. (1992). Aesthetics of built form. New York: Oxford University Press.

Hosie, R.C. (1979). Native trees of Canada. Don Mills, Onta¡io: Fitztrenry & Whiteside Limited.

Houghton, J. (1997). Global warming-The complete briefing. Cambridge: Cambridge University Press.

Koerner, R., & Daniel,D. (1997). Final covers for solid waste landfills and abandoned dumps. Reston, Virginia: ASCE Press.

Koski-Harja, M. (1998). The dichotomy of weathering in the Cemetery: An investigation of experiences and expressions in landscape
architecture. Unpublished master's practicum, University of Manitob4 Winnipeg.

Larracey, E.W. (1985). The chocolate river. Hantsport, N.S.: Lancelot Press Limited.

Lee, Y-J, De Young, R., & Marans, R. (1995). Factors influencing individual recycling behavior in ofüce seffings-A study of office workers
in Taiwan. Environment and Behavior.2T (3), 380-403.

Lund, H. (1993). The McGraw-Hill recycling handbook. New York McGraw-Hill, Inc.

Marsh, W. (1998). Landscape planning-Environment¿l applications. NewYork: John Wiley & Sons,Inc.

Miller, D. (1995). Acknowledging consumption. London: Routledge.

O'Connell, K. (2000). A landfill's modern maturity. Landscape Architecture. 90 (5),24-3I.

94



Oppenheimer-Dean, 4., & Hursley,T. (2A02). Rural studio-Samuel Mockbee and an architecture of decenc]¡. New York: Princeton Architec-
tural Press.

Owen Washburn Associates Ltd. (1991).
landfills. New Brunswick: Author.

Paehlke, R. (1999). Towards defining, measuring, and achieving sustainability: Tools and strategies for environmental valuation. In E.
Becker & T. Jahn (Eds.), Sust¿inability and the social sciences Qry.za3-?).New York: Zed Books.

Petitcodiac Riverkeeper. Historical values. [On-line]. Retrieved October t4,2002,from htp://www.petitcodiac.org/riverkeeper/english/
The Petitcodiac/histvalues.html

Petitcodiac Riverkeeper Natural values. [On-line]. Retrieved October 14,2002,from htç://www.petitcodiac.org/riverkeeper/english/
The Petitcodiac/natvalues.htrnl

Petitcodiac Riverkeeper. The Petitcodiac. [On-line]. Retrieved October I4,2002,from htç://www.petitcodiac.org/riverkeeper/english/
The Petitcodiac/thePetitcodiac.htn

Petitcodiac Riverkeeper. Species of the Petitcodiac. [OnJine]. Retrieved October I4,2002,from htþ://www.petitcodiac.org/riverkeeper/
english/The_Petitcodiac/Species/species.hûn

Petitcodiac Riverkeeper. The tidal bore. [On-line]. Retrieved March27,2003,from htþ://www.petitcodiac.org/riverkeeper/english/tidalbore/
photos.hfrn

A primer on waste management. (1996). Canada: Gage Educational Publishing Company.

Rademacher-Frey, S. (1987). A new theater of collaboration. Landscape Architecture. 77 (3), 52-59, 108.

Rathje, W., & Murphy, C. (1992). Rubbish-The archeology of garbage. New York: Harper Collins Publishers.

Schoch, G. (1983). Kil-Cona Park-Winnipeg's unique park development. Landscape Architectural Review. 4 (3),16-17 .

Sibley, F. (200 1). Approach to aesthetics-Collected papers on philosophical aesthetics. Oxford: Clarendon Press.

Tammemagi, H. (1999). The waste crisis. New York: Oxford University Press.

95



Thompson, J.V/., & Sorvig, K. (2000). Sustainable landscape construction-A guide to green building outdoors. Washington, D.C.: Island
Press.

Vesilind, P., & Rimer, A. ( 198 1). Unit operations in resource recovery engineering. Englewood Cliffs, New Jersey: Prentice-Hall, Inc.

Wesfrnorland-Albert Solid Waste Corporation . Wet/Dry program. [On-line]. Retrieved March 11, 2003, from http://
www.wesfunorlandalbert. com/program. cfin

Wilson, A. (1999)' Recycled plastic lumber in the landscape-The pros, cons, and varieties of an innovative material. Landscaoe Architec-
ture" 89 (9), 56-62, I39.

winterbottom, D. (1995). Plastic lumber. Landscape A¡chitecture. 85 (l),34-36.

Young, J. (1991). Discardingthethrowaway society. V/ashington, D.C.: Worldwatchlnstitute.

96


