
ssources of traditional

commercial and residential landscape archi

tecture work dwindle large tracts of land

are quietly being freed for development Lo

cated in densely populated areas with urn

ited recreational space and even less natural

habitat these sites have immense potential

as high-profile design projects
in their coth-.T

munities The unlikely source of this gold

mine of opportunity is trashthe landfihls

that constitute our primary method of

solid-waste disposal

According to the Environmental Protec

tion Agency nearly
half of the nations six

thousand municipal landfills were capped by

the early 1990s and thousands more will

close by the end of the decade The hundreds

of thousands of acres that become available

Hidden
Opportunities
Landfill restoration offers fertile

ground for landscape architects But

first practitioners must understand

the landfills underlying technology

BY Dl UCR.tFi lVAVFON

will nOt be amenable to traditional develop

ment strategies because construction on

these sites involves extremely high costs and

serious structural problems In flict it will

be virtually impossible to develop this land

as anything other than parks or recreational

areas

Landfill restoration is relatively new

phenomenon in the United States

where land has been plentiful
and

inexpensive and landfills first es

tablished in the nineteenth and

early twentieth centuries are only

now reaching capacity As result

landscape architects practicing in

this arena have been hampered by

lack of practical information and

efforts to revegetate
former land

fills have achieved limited success

with some important exceptions

because of problems related to cap

ping leachate breakout and

gaseous emissions Recent techno

logical advances have significantly addressed

most of these problems however clearing

the way fir successful restoration

Of all the professions
certain to vie ftr the

lead role in landfill restoration landscape ar

chitecture alone integrates knowledge of the

various disciplines
crucial to successful pro

ject execution The Solid Waste Authority
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echnology

of Palm Beach County

Florida recognized

this when it handed

control of the Dyer

Landfill project to

George Gentile

Associates We be

came involved after

we were called in by

the engineering firm

hired to manage the restoration to

assist with landscaping recalls

George Gentile ASLA Soon how

ever it became apparent that Gen

tiles firm had better understand

ing ofliow to assemble consulting

team to accomplish the restoration

and the firm ended up as team lead

ers Ultimately we were managing team

that included botanists hydrologists hy-

drogeologists biologistsand of course

engineers By coordinating the efforts

of these professionals we were able to

create landscape that not only met

the communitys aesthetic and recre

ational needs but one that is environ

mentally sound

The success of lanehv Park in

Cambridge Massachusetts can also he

attributed to effective teamwork and

careful longterm planning For

ten years
before the park opened to the

public in 1990 local environmental

consulting firms Camp Dresser Mc
Kee Inc CDM and Haley Aldrich

monitored the site investigating such

issues as settlement combustiblegas

migratioui and generat ion air and

groundwater quality stormwater

drainage and even radioactivity

Landfills are unique sires notes pro

ject manager John Kissida ASIA of

CDM The high exposure steep

slopes and thin soil cover give theni

an almost alpine quality that may be

totally at odds with surrounding

ecosystems And once youve created

landscape you cant just walk away

Some level of maintenance will always

be required or the project is kstinecl

to t.ti .DM continues to mai ntaiii

the park to this day

At Byxbee Park on San Francisco

Bay see ASLA Awards l4fnd.aIe Ar

chitecture November 1993 lack of

maintenance led to the estab

lishment of exotic weeds that are

outcompeting the native grasses

originally intended lbr die site

Its lillucv that native

landscapes are easy

to mai ntai on

these sites says

George Harg

rcstves ASIA of

rgreaves Associ

atcs of San Francisco

the designers of Byxbee

Park Theyre only easy to

maintain once theyre estab

lished l.essuns learned at Byxbee

Park contributed to new landfill

proje under construction in Lis

bon Portugal where Hargreaves has

established the first three years
follow

ing initial construction as period of

heightened maintenance which puts dif

ferent frame on the project fbr the client and

the contractor Its not one-shot hy
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droseed it then leave and pray fbr rain

says Hargreaves
What exactly is involved in landfill

restoration Before designing landscape for

this difficult environment practitioners

must have some understanding of the land

fills underlying technology which will dk
tate to great extent the possibilities Ir sur

uitce treatment and may actually firm the

basis of the sites design lb contrcit kachate

and gaseous emissions modern landhlls are

physically sealed with clay cap or synthet

ic membrane or both Federal regulations

mandatc minimum clay thickness of .5

1et and minimum sixinch erosion layer

of soil capable of sustaining vegetational

though such soil depth will sustain little

more than turf Many state laws specify soil

and plant requirements in more detail than

federal law

major problem in the past was that

subsidence 1sed significant risk the seal

and new ground surface of closed landfill

because the surface could settle thirty per-

At Fresh Kills Landfill on Staten Island Rutgers University

scientists unearthed such trees as this gray birch Betula

populifolla above that had taken root over the cap All

trees were found to have shallow root systems The

cross-sectional diagram below indicates the structure

of the landfill Six Inches of planting loam and substrate

and on the diagram are required for turf three feet

for shrubs and.smaii trees and eight to twelve feet for

forest in which succession may occur

Clay Cap

Landfill Wastes

I-I SvniheiicMcmbrane

Compacted Soil
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cent or more oldie landfill depth Altliough

Cfllpaction and 011501 RLIt toll teclI1ilLle%

on rnxiern landhlls reduce setrknient to tiI

teen ltrcent or less Some older Ltndfil Is may

not be taking advantage of these new tech

niques and may still be subject to extreme

settling Because most subsidence occurs in

the first few years
after closure postponing

final plantings especially of trees beyond

this period will minimize the loss ot 1ilant

due to settling

Controlling kadiate the lk1ukI produ ui

through interaction ol wastes with inhiltrit

ing rtinvater or groundwater is problem

only where Ilaws in the cap allow water to

seep in uncontrolled Ii this occurs kadiate

may lSC significant risk to grcLlnlwarer

quality The harmftil et_cts of landfill gas
mostly methane and ciirhon dioxide stein

primarily from gas leaking through law in

the cap and displacing oxygen in the soil

prxiucing anaerobic soil ondittoiis on the

landfill surface In modern landlills im
provements in capping and venting are

eliminating such leaks gases tire passively

vinted burned off or processed as fuel Al

though such technological mprovemt nrs

minimize damage to plants from landfill

gases landscape architects working on old

er landfills should be aware of the possibili

ty of such damage
Even under the best of circurnsttic

growing conditions on closed landlills vill

be stressful to platits because of limited

moisture retention erosion possible gas

seepage shallow or poorquality soil and

host of other problems Federal guidelines

recognize the fiict however that pltitts are

necessar\ to the closure process because their

root systems ensure that soil remains in

place to protect the cap Plants also increase

evaltrtnspirarion moving moisture away

from the cap to the soil surfice

nd iid ng trees in planting plans Ir

closed landfills has been extremlv contro

versialit is in fact prnhiilited by man
states because of belief that tree roots lSC

risk to the integrity of the cap As result

grasses
and wildllowers have been the most

common cover But European experiences in

landfill revegetation and recent studies con

ducted at Fresh Kills Landfill on Staten Is

land New York do not support these fears

Rcxts only grow in that of the 5111 in

which moisture aeration and mechanical

properties are fitvorable Although capping

materials are designed to be impenetrable

they may develop laws that make the design
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tthe soil conditions such as sufficient rcxt

ng depth essential minimize the potential

or rXtS penetrating the cap Although wkk
held conceptions of treerXt architecture

Jepict
the rxt system as mirror image of

the trees trunk andbranches lateral rtxts

may in Lict extend up to three times the trees

height while vertical roots rarely grow deep

er than three feet Studies conducted at Fresh

Kills by team led by Steven Handel

professor in the Department of Ecology LVI

lution and Natural Resources at Rutgers

University support these assertions Trees ex

cavated following seven years of growth on

soil one foot deep had extremely shallow rxit

plates with deformed tap root growing above

arid parallel to the clay cap This research is

bolstered by experience with timber crops

and recreational woodlands successfully es

tablished on landfills throughout Grert

Britain and Scandinavia

Of course any plant will have trouble

growing without sufficient soil cover Real

istically the minimum soil depth appropri

ate for cap protection and plant growth

__
should be at least two feet deep in all areas

except those where trees and shrubs will be

planted There the depth should be at least

three feet The issue of soil depth is tricky

flc and depending on capping material

plant species and geographical area much

greater depths than those just mentioned

may be appropriate as asafeguard against

root penetration especially where soil is

subject to freezing and thawing

sigi ii ficaiit risk that iilfl hI tI

trolled through cap quality is windthruv

the blowing over of trees by strong winds

This isa threat to the integrity of the cap be

uitise the uprxted tree may have soil hound

up in the rxts leaving the cap eXposed to

weathering The greatest factor cdntributi ng

to stability will probably be soil depth and

qualitY In general coorsetextured soils stidi

as those with high sand content seem less

able to support trees than clay soils espe

cially when wet Although sandy soils may

be desirable fir their ability to drain rapidly

windthrow risk should he considered in de

signing iii speci ficatü

An austere maintenance budget lu

rule our the use ul trees One strategy br

low maintenance is to design kuidscpe

that relies to some degree on plant succes

sion for maturation The key to sustain-

ability of this type of landscape lies in de

veloping planting plan that encourages

connectivity with seed sources in the flat

oral habitats oldie region lortunately the

location of most landfills at the edge of

human development encourages such con

nectivity The new habitat could help link

remnants of natural forests and wetlands
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and enhance or buffer urban greenbelts But

because highways parking lots and even

the ecologically impoverished suburban en

vironment may block pliiir colonization

from oilsite sources it is crucial that the

landscape architect expedite the natural

succession process by speciFying native local

species in the planting plan

Another way oi expediting colonization

from off-site is to encourage seed-dispersing

birds But many birds will flOt land in areas

without perches ot adequate heightat
least five feet For this reason areas seeded

only with commercial grasses ma remain

monocultures indefinitely One obvious So

lution to this problem would be to incltid

some trees in the restorilrun plan to auract

birds But because tall trees and shrubs will

have more difficult time adapting to land-

fill conditions than seedlings an interim so
lution could be to construct artificial perch

es In some regions wind may be the

primary seed disperser making prevailing

wind direction and the effects of landibrm

on seed deposit important considerations

Finally consider cluster planting the

concentration of woody plants in specific ar

eas provided with deeper soil cover Clusters

perceive the sites prior use As Kissida ob
serves When we tell soccer pIers who

show up for game the day after storm that

they cant use the field they get angry Peo

ple dont remember the 1ark used to be

landfill solution to this problem could be

to reveal the sites history through design In

Lisbon Hargreaves Associates is working

with environmental engineers to develop

plan that expresses the pipeline network and

collection wells The interpretive ILltlity If

this type of design need not exclude ecologi

cal diversitynatural habitat doesnt neces

sarily lixk like wiklerness As work on such

IrinlLlstrmI siresas landfills ilicrwc

scIpl ircliitects have au ulurnultuN ullxrttl

niry to develop new design vocabulary that

reconciles the diflicult task of restoration with

sound ecological planning LA

Deborah Marion who ho/dc degntr in both law

and landscape architecture is the principal of

Marion Land ccape consnltinç in Nei irk Cit3

c/ia/nic in /andrcpe restoinimn and ilesiçn

and compliance with relevant /awc Fora complete

biblioçraphy and other information on lam/Jill

restoration and retegetation zisit her World %.de

Web site at http//gramerty ios.com/.dnarton
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can also be reserved for colonization by na

tive species the remaining area receiving

higher level of maintenance such as an

annual mowing Without maintenance

species in these pockets could spread to ar

eas with soil cover inadequate to sustain

their rxlting depth

incea landfill has been succesthilly reeg
crated the biggest challenge may be the

unrealistic expectations of visitors unable to
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