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TRTRODUCT TON



*.

A evidence continues o accumulate which suggestes that
untreated wvastes have deletervicus affects on bkoth health and
ervivorment, community interest and opposition o the siting
of wastes continues bto grow. The siting of hazardous wasbe
trestment and disposal plants has, as a result, becoms an
important and controversial issue facing many Morth Amsvican
cities and btowns. Widespread opposition from bobh the private
arcd public sechors i continually esxpressed. Currently,
ntario ig fared with a similar dilemma in that plans for the
provision of such & facility are belng analyzed and
implemented. In response to these problems, the Onbario
government established the UOntario Wasbte Managemant
Covrporation im 1981, "The prime responsibility of the OQWMD is
to metablish and operate a liquid, industrial and hazasrdous
waste managemsnt system for Ontario by properly treating and
disposing of all special wastes generated in {r “io bhat
reguire such treatment and disposal." (Phase 46 FHeport
Summary , DWMD, Sept . 19285, .20,

Fresently, & locabion for the conmstruction of & liguid,
industrial and hazardous waste trestment and disposal
facility in Ontario has been identified. The selection of
this site involved a detailed threse and a half year study
incovporating the collection and analysis of information on
move than forty initial site selection factors and siaty
revised factors. Although resulits indicate thié site to be
ideal with respect to safeby and sultability requirvements,

widespread community opposition and concern remains. The
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been included. This omission was intenticrnal in that my

thesis addresses

aspects of a gualitative nature rather than
those which are guantifiable. Specifically, many of the
detalled and technical testing procedures utilized by the
OWME are not alluded to becawse of their limited application
to my research goals.

I selecting an ideal site, the Ontario Waste Management

Corporation progressively moves from a macro scale
tprovinoial context)d down to oa micro level (local scaled
ChAppendix fig.2. I the first step, narrowing the search tTo
a geographic vregion, the Golden Horseshoe Eegion was selected
primarily for efficiency reasons with respect to transport as

FOUL of all hazardous wastes in bthe provinoe are generated

here, Within the second step, selecting candidate arsas

within the Golden Horseshos, the basic decisions were arvived

at through the various engineering opbtions available such as
the incineration of waste, physical and chemical breatment of
washe and 1andmfill prospects.  The basic physical atbributes
such as airv dispersion, soil btypes and bydrological aspects

effectively determined these sites. The problem of

1

identi fying candidate sites within candidate aress embodied
the thivd phase of The OQUMITE site selection procedure.

Imitial candidate sites were selected based upon exis

patterns of industrially designated lands, publicly held
3 3 ¥y F b

lands and privately owned lands. Step four inveolves the

v oof candidate sites and the selescbtion of preferrved

miteliad for further amalysis., The fifth step involves the
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planning fechnigues which incorporate physical, social and
sevvice planning aspects. Finally, Pojasek’s Site Selection
Frocedures will provide useful insight in discussing the role

of public involvemsnt and paviticipation in the selection

a3, The level at whick the public is involwed in the

p FaE

OWMT proce i different from that of FPojasek’s procedurs

wherein the public plays an important and integral part.
Such differences will be interesting to analyse and discus
o

The OWMD didentifigs three major aims which it sesks to

v for . The basic categorization which these thres aims

o
-t
oy
1

i

incorporate will be used as the basis of my argument and
will aid in the comparison and discuseion of my research
goals.  Specifically, the OWMD seeks to select a site which
minimizes vrisk to human health as its main goal. MNMext, onoe
wman healith has been safeguarded, a site which minimizes
snviraonmental lmpacts Wwill be preferred. Finally, all
attempts to minimize financial costs to the OWMO will be

axamined and implemented.

Clearly, these goals incovporate aspects of ial,
moonomic, serviog, and envivonmental planning, which will

facilitate a comparative analysis betweesn the OWMI and other

literature on site selection procedures. Each of these aims/

goals is broken down into 8 sevies of factors which in turn
arg broken down into & smaller more precise set of sub-
factors which can specifically identify the merits or

disadvantages of sale

ting & particular site over anocbher.

It is at this level where most of my proposed reseavoh is



being conducted. Comparison betwesn the OWMI and other

titeratuwe on site selection procedures beoomes possible at

LEN]

this level (Appendiz fig.3).






In response to the problems associated with fThe
management of harardous wastes in Ontario, The Ontario
government established the Ontarvio Waste Management
Covporation in 1981, "The prime responsibility of the OWMD is
too 2stablish and operate a liguid, industrial and hazardous
waste management system for UOntario by propervly treating and
disposing of all special wastes gensvated in Ontario that

FELL Y e sal, " (OWMZ, Sept 1985, Fhase

treatment and disp

&, FHeport Summary. p. 2. ver a period of about Sthree and a

hal f years, the OWMI conducted a detaillsd study incorporating
the collection and analysis of information on morve than sisty
site selection factors. & five phase facilities development
process was designed by the QWMD to present its proposals. A
detailed analysis of the report reveals important
snoginesring, envivonmental, and plarmming oriteria that will
influence the selection of arn ideal site. In general, the

QWML veports provide relevant information for developing a

conclse explanation and understanding of the site selsction
process utilized by the OWMO,

A odiversity of nowious facility planning methods are
availahle, many of which can be applied to the problem of

1 site. & veview of

locating a8 harardous waste dispo

selectad studies with respect o the location of undesivable
facilities within the wban landscape will be completed. Suoch
analysis will identify pertinent site selection procedures

and technigues used in generating preferred locations. Upon

completing the review of OWMD information and other noxious



facility planning methods, 2 basis of comparison will be
develaped through which differences or similarities in

procaedures can be analyzed and discussed.
(ntario Waste Management Corporation Site Selection Frocedure

lﬁ reviewing the OWMI's development plans, valuabls
information pertaining tao the site selection procedurs can be
obtainsd. In the Phase 1 veport, information pertaining bt
e assembly and analysis of primary information concerning

sumascd .

engineering, envirvornmental and planning issues are di
The waste problem in Ontario is viewed by applying principles

of supply and demand o determine who the genervators of

and where they are located. Primary

hazardous wa

informabtion regarvding gecological and hydrological featur
Gouthern Ontario is presented and initial conclusions
regarding switability requirements for waste disposal sites
are made. Smalyvsis of several factors such as land use,

snginesring infrastructure, archeology, climabolagy

tramsportation networks, surface water characteristics and

envivonmentally sensitive arsas are presented and discu
with raference to how they might affect the size and locabion
of proposed facilities. Finally, a look at available
treatment and disposal technologies is conducted and site

ragquirements for different types of facilities are suog

Overall, Phase 1| defines the scope of the harardous waste

situation in Ontario, and introduces several factors and



b brecome dmportant in the locational deod wing:
of harardous waste storage and treatment facilities.

Friase 2 of the DWMD report offers equally impovitant
information to the siting of harardous waste facilities. In
this phase, information relating to the progress on the
gplection of facrilities and sites is presented. The bases
wpore whioh the OWMITs facilities are being plamned is alsa

gxplained. Aspects such as economic factors relating to

industrial growth and recession, the introduction of new

teohinologl s and planes for privately owned and operabted

waste treatment facilities are rveviewed with respect to thelr

importance to the siting issue. Likewlse, government

regulations affecting the amount of waste reguiring spe

grvivonmental issuss are suggested as reasons to concentrate
the searvckh for an ideal site within the geographical region
of Bouthern Ontario.

in Phase 3 of the OWMD report the selschbion of candidate
sites iz further discussed and elaborated wpon. Specifically,
the analysis of facility capacity, desigm and operation is

seped miwe of faciliti

coriucted with reference o the prop

ard the procssses to be ubtilized by the possible
facilities,

A dintroduction to the step by step site selection
process a8 advocated by the OWMO iz given. In step 1, the

search for & preferved location is narvowed down to a single

gecgraphic region in Ontarvioc. The area chosen was that of the



Golden MHorseshoe because of its cved hydrogeological,, air

dispersion and serviceability gqualities. Step 7 identifies

i

candidate areas within this predetermined regian.  Several
areas are identified as having desivable characteristics and
gualities that would possibly facilitate the development of a
harardous waste treatment and disposal plant. Step thres
attemnpts to identify candidaete sites within the newly

candidate argas. SHpecifically, those sites whioh

for a varieby of reasons seemed to bebter suit the
development of facility components are identified and further
promotad. In step 4, a comparison of the candidate sites is
carvied oubt and the best sites are identified. In the 3th and
final step, detailed testing of the preferred sites is
corgiucted and the best sites are chosen based upon
srecdetarmined ariteria. Indepth hydrogeological tests arve

assepssed, soll guality and depth is analyzed, and land use

evaluation of on-site and off-site areas is also prs
Overall, salisent information pertaining to bthe accepbability
of each parbicular site is complled.

. Fhase 4 of the OWMC report cutlines the rveasons behind
the selection of site LF-90 (West Lincoln) az the preferved

site for locating a waste treatment and disposal facility. &

out the bas

brief euplanation is given ab acceptabhility
criterion as used by the OWMD (ie. basic reasons for either

rejecting or accepting a particular site.) and its

snding effects upon the final location are discou




Literature on Site Selection Procedures

The second parvt of this literatwe review analyvres

applications or methods of noxious facility planming. Dobeon
19739 proposes a FRegilonal Screening Procedure for land use
suitability analysis. "His paper discusses the resulits of a

avoh prodect designed o develop and apply an aubomated

regional scoreening procedure to ddentify the land use

suitability of every land parcoel within a candidate vreglon.

(hobson, 1979, p. 2242, Dobson’s basic methodology is bto employ

a multiple oriteria type of analysis which is used Lo rvabe

the suitability of sach alternative site, to identify trade-

i fs bebwesn various sites, and to comsider dispara
viewpoints on any siting issue. & data base is assenbhled,
and gquantitative siting criteria are created by having
gualified personnel {individuals who possess edpertise on
specific ocriterial rank esach potential criteria according bto
its relative importance. Then, compatibility indexes are
generated by assessing the criteria’s impact upon the site

2lection as eilther positive o negative. The data is then

into & criteria mabtrix which convendently forms an

=rts bhe

oualitative set of criteria that vepres
siting priovities and opinionsg of the respondents. Once

applisd to a specd fic geographic vegion, Dobsorn®s method is

ing potential sites which may be further

capable of

tested,  "Dverall, multiple =

trade-offs

analys: subtstantive siting lssues.

s of criteria are used for the



bives or ddentifying the

retwesn var i o siting ob jec

impacts that may result from site development are produced.”

Dobsorn, 1979, 0. 234 This approach proves particularly useful

in & large geographic regilon

when considering a
wheare much data iz needed.

Arvother application of nowious Tacility planming is

presentsd Dy Hunreuther and Eleindorfer (198&£). Togebther,
they propose & Sealed Bid duction Mechanism for facilitating

the siting provess of nodious facilities. " They suggesst that

the harardous waste Tacility siting problem arises bhecause

there are economies of scale associated with having only one
plant to serve the needs of a wide vegion.” Hunrveubther and

Fleindor fer, 12862, 2950, A& compensation arvangement le

therefore nec ary =o that the gains from the winners (those

not receiving bthe facility in thelr nelghbovhood? will be

whio live in bhe

sharsd amongst the potential losers (Tho

booaccept

area of & proposed facilibyi. Mext, willingness
CWTAY values are genevated by the communities independently
af the obthers. They represzent how such a community will

vaecelive 17T it s chosen as a site for a noxious facility. It

necessarily follows then, if another community is selected as
the host site, that all other communities will have to pay a
taw bto compensate it. " A regional siting agency then

azsembles all the data, selects the community with the lowest

U'i

WTA value and uses the tax paymernts to compensats the ho

site. By using this procedure the regional agency is

guarantesd a balancing budget and a likely surplus.”



vy g o -

CRunrauther and Kleindor fer, 1986, p. 3962, Overall, a

¥

Bid asuction Mechanism must be viswed as a possible
alternative to the siting problem because 1t shows tThe
relative costs and benefits of altermative locations.

Melachrinoudis and Cullinane 19850 arnohher

alternative approach to noxiouws facility planning.  They
acknowledge the lmportance of placing envivonmentally
harardous facilities within the envivonment, and that only
after indepth analysis should such a decision be made. They

propose & aclution bto the problem of locating undesivable

cilities among several existing facilities within a

vaphical region through use of a Maximin Criterion. In

their methodology, & facility is viewed as ooocupying & vegion

sEervicing a civcular area;, and new facilities cannod be

located within these existing o fovbidden civales. 7 An

appropriate criterion thevefores for the location of an

urndesirable facility is to minimize its worst effects on

facilities or to maximize the minimum distance

waisbting

HH

i

<.
bebtwesn the new undesirvable facility and the existing
20

facilities." (Melachrinoudis and Cullinane, 198%.p. 115

Overall, the auwbhors suggest that the concept of forbidden

the planner with a great

circles or reglons provid
flexibility in that it can handle common location problems
anc mors complicated ones as well.

asrder som and Greenbervg (1982 show that there are

probably safe places to manage harardous wastes, and that

there are methods of finding them, They present a case shuady



""x......

application of a Land Screening PFrocess designed bto identify
Land areas suitable for locating new hazardous waste
acilities within the Lowsr Rarvitan/ Middlesex county area.

can bhe

Their underlying assumptions are that suitable sit

acilities, that it is impossible

found for harardous washe

to o expect no adverse dmpacts at all, and that it is

SY EaE Py e to adverse

to assune bthat

effects due to physical, cultural and envivonmental

P beging they suggest there should be a clear

indication that the gecgraphic region chosen for scorsening is

d oim terms of marketing and disposal

BLLL T

gervices, and once this ie ensured a zet of factors

as siting oriterie can be applied. Once applied to

vegion, specific areas can be ddentified. Finally thesze

camined at greater debtail using field sbudy

investigations and laboratory analysis of soils, depth oof

W R

table and obther factors. In the end a8 single mos

st table location can be isalated and considered
potential harardous waste facility loocabion.

According to Pojssek (1980, volume 4) the selection

for hazardous waste involves the following

CF e G

developing site setion critvteria, (2) identifying candidate

A

ing these critervia, (32 initial rveview and

Can

wites hest

dection of sites for

evaluation of candidate sites

tEY evaluation of regional awarens

final evaluation and vanking of sites, (7 public

involvemnsnt, (8) site selection, 9 public hearing anmd (100



veviaew. "He comments that site selection iz a complex systen
integrating public opinion and involvement and existing
palicy, while evaluating envivonmental, safety, sconomic and
enginssering feasibility. The relative imporbtance of sach of
these factors depends on the basic selection objectives,
services to be provided by the facility and periinent local
"

and federal regulations and policies.

, 1IB0, V. 4, m. 6,

IS
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SITE SBELECTION PROCEDURE
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TO OBELECT & SITECEY WHICH MINIMIZES RISE TO HUMAN HEA&ALTH



Atop the Untarvio Wastse Marnagement Corporationts list of

impor b ang

im providing an equitable and lasting solubtion to
The problem of hazpardous waste management is to select a site
Which minimizes risk to human health and 1ife. dccordingly,

the DWMD effectively analyres all pertinent aspects which may

tave impacts upon human health under each of the four

61

categories: (172

Site - pathways into the envivonment.

CEY Bite - human exposure. (3) Transportation - discharge -
pathways into the envirvonment. 4 Transportakion -~ i scharge
Muman sSxXposur e,

At alternative is sought tThrough a well reasoned and
detai led analysis of physical, envivranmental, gnd potential
man made problems which might disturb human health oy poss
wnacceptable or dangerous visks., Those sites which for oa
variaety of reasons, predispose people to a higher rishk
associated with the treatment, disposal and movements of
hazardous wastes are removed from further consideration and
the best or dldeal sites are furbther tested and decided upon.
Overall, the ﬁNMC site selection procedure is capable of
crganizing and manipulating large sets of data, especially
those related o envivonmental and transportation problems

which are necessary bto consider in minimizing risks to bhuman

heal th.
Tdeally, all site selection procedures should seek to
protect human interests, and imporbtant among those interests

should be human health. Unfortunately howvever, this is not

the casg. Dome selection procedures ewpect economic gaing or

16.



afficiency in service provision, thus undermining the
importance of safeguarding human health, or else they stbenpt

to translate health problems into monetary terms.
O jective &3 Bite - Fathways into the Envivonment.

The Ontario Waste Management Eérmmratimn is aware of the
importance that the natural envivonment plays in the
transportation of harardous wastes through ground water
movemsnts and aly dispersion gqualities. It also rvrealizes that
the natw al movemsnts of contaminants throughout the
ervironment plays an important vole in the protection of
Fuman health, as they often serve as pathways to the urban or
populated envivonment. Accordingly, the OWMI anticipates suoh
Tpathway? inductions of waste, and seeks to alleviate such
problems through appropriate testing of hydrogeclogic
sattings and ailrsheds to determine the best gualities which
would minimize such entrances into envivonmentally sensitive

and popul ated areas. Mach in the same way that Dobson’®s

Fegional Screening Procedure seeks to isclate the
Wwithin a vegion with respect o its physical and
gnvironmental attributes, the OWMD also seeks such measures
for the provision of human safety. The OWMD seeks bto site
facility components within hydrogeologic setbtings which will
naturally, or through engineeving measures vestriot the

movemsnts of contaminants and ensurs maximum envirvonmental

safety and thus protect human health, surface water vesourc




and eguatic resowces and ecosyvstems. Through analyvsis of

sur face and ground water movements, the natural capability of
the receiving envivonment to disperse, dilutes and assimilate
Tiguid wastes is catalogued and used to help determine the

suitable site for the proposed facility. "The OWMITs

maln objective with respect to the hydrogeological

suitability of a =ite stems from documenting sur face water

conslderations which velate to the natural capability of the

surrounding envivonment to effectively receive treated ws
while avoiding inter ferences with existing uses and
maintaining acceptable standards of human health. ™ (OWME,
Frimary Environmental Information, Sept. 1982, p.2 .

With respect o aily dispersion gualities, the OWMI bries

i
Bt

to dncorporate sound enginesring measures to ensuve minimal

gnissions of potentially bharardous or health threatening aiv-

Borme pollutants. " It is dmportant to avold aveas which are
krnown bo be subject to abtmospheric conditions which inhibit
good dispersion of emissions to the atmosphere. The sslection
of sites which avold adverse dispersion gqualities ov
conditions is perhaps one of the most effective avoidance
measlras bthat can be used. In so doing, both the fregquency
and intensity of pericds of poterntial impacts are minimized,

i

antd the visk to buman health s alsao reduced. COWMIT

Atmospheric Dispersion Influences, July 2¢
Major problem areass where alrv dispersion characteris
become ioportant within the OWMITs study area are urban areas

with a population size greater than 40,000, land sites within




and land near the base of

velating o wind

divection during different times of the year, btopographic

foeatures down wind which might act to vebard dispersal, and

t

wirhan k island phenomena relabing urban developments ds

Lo pathways

collected and analvyred. Furbthermors, with re

into the snvivonment, the OWMI analyees potential sit

s whiloh
may exhibit such harards as flooding, potential
suscaptibility to seismic disturbances, slope failures and

. -

obher natuwral occurvences. It is strongly suggested that such

sites be able to facilitate envivonmental monitoring and be

ceptible to fthe application of pertinent counter

when the need arises.

n

Duvearall, this area of QUMD planming is most consistent
ton phyvsical approaches to planning wherein detailed

arvivonmental information is utilized and decided upon. The

same such analysis s incorporated within Dobson’s analysis

arallels in methodology can thus be identified.

and ssveral ¢

Clearly, envivonmental issues play a large vole in minimizing

upor hiuman health,

Objective B Site -~ Human Exposure.

Ferhaps the best way to minimize the visk to bhuman

Realth in locating a particular site is to reduce the amount

of ewposure people around the site will have. Ulearly, risk

toy human health @will be lowest at sites with a minimum of



people living

concentratlon

# problem, Lh

land use plan

land use on o

land use,

im Fradiv s Lo

Wwill ewperien

through land

consl deration

oumiETehip 18

compensation

move fewer as

oy jective has

planning ardd

vasidential,

concentrationm
bie mupose
i proximity
LAY AN
eay

graeatly

ELEN

'x_x_}

i

Jan. 3, 1

& o Ty LT

will have to

for human oy

monibored and

senslbtive o

CnmmeT ol

riearty,
@ oof
g CHIMI
ming
Yoonear
al,
the

S,

Lises

1 f hFuman

o

they

appossen

e
cawrET i

industri

& e

af oo
e The

to facil
gach
oy hhe
I S
terms

fa]

e safeg
arimal

tested

EMpOsuy e

amaly
arnd

k2

curat

A prve aem
) s )

planning

greatest

i &

land use

..:. E.'.‘h

ard highest where there

livi

1l and
part
arel

KA

Mealth

B domes

are to be displaced,

b

4
.Li

p.e ALl

al, and
W
ihiesn an
AT

gl i oon

f human
uarded.
O

and/ar

indus

and

AT e

rg

et Lhe
CET SRID.

icul ar

T

mutent

future developments

e

i mp o vk

Ve e

relevance Lo
categorisg
Coodnimey ol
condl ol

variations i

o t
cl

P 'f

exp

F- Dz

-

consumpt on

regular basis.

T e

important

'..

iose by, In

thr s

sit

mite such

rial will &1l
Wi
ard w
to be
arnce bheoaus

arl
mets

ot peop

of lan

al inwval
for all,
!
e lenghh of
ifferent 1
a site.
existi

CEELY

3

ible water r
will have to
éﬁ', ~':. |"'i

i fficult o

aspechs

Various

As

of expos

rsured.

Tanduse,

I

are pock

acdcve

a3,

o f

1 and

i

resident
have
that

Ly e

thirm the

rar b

Lamﬁ‘
peopl e
it is

le. "This

o usmes

Vi

o f

part

visit or

Py 3 e
Zy Phase
L
SOy O Es

brgm

el

ing

egories

el

o

AR Ol

Ll ree) EJI

ial

AT Ea

lTand us

reed

gasi oy

the

will

L1

strictly

land uses

i

fd

populations

evacuatbe

Wi

5

ede

o4

1

1

imporbant

H

to

i

20.



merit special consideration on the part of the OWMG.
Owerall, this area of the site selection procedure is
consistent bto forms of social plamning in thalt people recelve

the most consideration and are paramount with respect to bhe

of & particular site.

Ob jective U and D Transporiation and Discharge.

The transpovbtation of harardous wasbes is an imporiant

isesue of consideration when ftrying o mindmize the potential

risks to human bealth. Clearly, the movement of harardous

wastes o btreatment and disposal facilities will have

signi ficant influences on armual operating oosts, public

accepbtanceg and perhaps most importantly upon bhuman health.

The potential risks of transporiing such dangerous substanc

through the envivonment bas valsed gquestions about human

safety in bthe svent of & possible accident or releas

the OWME, analysis of possible pathways into the envivonment

and human sxposure as related to the transportsbion of

Harardous material, has besn conducted in attempts of

iddenti fying the best alternatives for ensuring human safeby.
Im general, the transportation issus has proven o be &

compled prablem which sncapsulates many different important

plarmning aspects TaAppendix. fig. Faramount among thess
G 2 (R)8 3

lzsues however,is safety and the risk associsted with public

Fealth in the svent of any difficulbies or problems

assoriabted with the fransportation of wastes. Accordingly,

21



the OWMD has adopted methods to ensure that the sites
gselected will be well suited in fterms of their ability to
properly facilitate the movements of such wastes. Analyzed
wirse bhe trarmsportation roubtes available in the form of

railways and highways, Initial conclusions favorsed highway

bems in Ontarico because major roubteways were on the
pariphery of largs wban centers whereas rallway voutes olften

dissected major uwban areas thus increasing the rvisks of

zifbile accidents. Furthermove,provincial highways provide a

[

contineous linkages of roadwa between all cities and towns,

whergas rallways are more vestrictive. "Uurrent ingpesoction
procedures on highway systems throughowt the province are in

= F

]

place for truck inspection, . Vehicles transporbing wa
Will be suspect to the inspection so that minimuam levels of

safety are monitored and regulated.” (OWMI, Primary

Information. Transportabion, August. 198E2. p.odd. By
maximizing the use of the 400 seriss highways, and other
vouwbtes which avold populated areas, the number of people whc

might e too s spill dis minimized.




GOAL #2

POoWHICH MINIMIZE EMVIROMNMEMTAL IHPACT



Orie hundred years of industrialization and the

procguction of drndustrial and domestic waste has

creatad

difficulties and problems which are becoming nobic
the natural envivonment. Accordingly, the Ontario Waste
Marmagement Corporation has attempted o select & site which
mimimizes snvivonmental dmpact while addressing all isportant
factors which may have possible effects upon the natural

grvivonmant under each of the following five categoriss:

i

(i Physical and Biological. (20 Resources. (30 Land Use
Comflict. (43 SBocial. (8) Economics.

Clearly, a best site is sought which will minimize
regative impacts to both the natuwral snvivonment and the man
made o developed envivornment, all possible atbtempbts have
been taken to ensure that important safeguards are
implemented, such that &1l physical and biclogical features
af fthe envivonment sare not damaged nor altered significantly.
To the man made envirvonment, similar provisions are taken

such that minimal disturbances and difficulties are caused.

Ob jective & Physical and Biologicosl,

ssible accidents ov difficulties stemming fvom

the location of a harardous waste tresatment and disposal site
may have devastating effects upon the physical envivonment.
In attempting therefore to maintain acceptable safeby

measures and thus safeguarding the natural envivonment, the

DR mrnal various physical and biclogical factors whioh

PR
Wt
o
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are imporbant.

sl fically, the siting of facility components should

b suck thaet all, or most of the negative impacts upon the
grvironment are avoided with respect to the present as well
asz the future. Analysis of natural wildlife habitats for
example have provided dhe OWMD with a list of areas

titahle for the

Facility.

b bhe GOreat Lakes ave obviously omil

their potential of ing extensive dawmage to Ontario

water ways, and the associated fish, vegetation and wa

fowl which depend on these water ways. Furthermors, vivers
which seem geclogically well suited for the hydrogesologiosl

transportation of treated wastes, may not be suwitable in

terms of the potential damasge to wildlife., Various vivers off

of lake Ontario and Leake Erie were isolated for fthis reasan,
and asliminated from further study because of thelr
importance to wildlife and maintenance of & balanced

biclogical The Bronte Creek area for example,

received sarly recogrnition in the study because of the annual

galman run which ocowrs hevre, &8 & vresult, it was considerved

unsuitable in terms of wildlife preservation and managemesnt

£

Im comparison however, site LF-90 (the chosen West Lincoln

wval ued

sitel), did not exhibit any known disturbes

wildlife speciess o to impovitant natural vegetation, and as

result 1t was fTurther promoted az a valued locabtion.

P



Also important in a physical context are natural
landforme and physical featuwres which for a varieby of

reasons arg valued by socisty. For this reason, two initial

sites located near MNiagara Falls which were ildentified as

e
3
i
et
-
-3
e
d
i
gt
™
ek
Fl
Wl
o
-
1]
fot

Iy securs, were omitted. The possibilibty of
i

dents which might negatively 2ffect the 'heauby’ of

fde

my &

i

the Falls was consideved btoo great o allow any facility
developments. The detrimental impacts to the built

ernvivaonment, be it the oity of Niagara Falls, and essp

o the tourist industry which relates to millions of ped

9

vear, ware btoo important o overlook.

whian visit here e

Clearly then, in some instances the envirvonmental and

ciated with facility siting may o

Finally, the introduckion of liguid treated hazardous

wastes into rivers and streams may cause probler by

of flow, possibly interfering with

wilolli fe, natuwral faurna or by causing prablems associabed

i shallow areas. Through geological

aurveyvs, suoh places can be avoided, given that adeguats

information can be collected.

Qb dective B: Resouroes

Matural resouroes are a prime consideration of the
Ontario Wasbte Management Corporation. The potential losses of
commercially valuable resources as a result of any

contaminants o problems arising from a parbicular facilitby

ls.



Mave Caus of agricultural capabiliti

ardd lamg u b oand fubtwre resource

y a8 well as

identification. Bafeguarding areas with natural resourcess

Wwhich are presently being us as well as areas which

exhiibit high potential for futuwrs resouwroce development, are
the ultimate goals.

Im terms of vesouwcoss which oocowry maturally throughout

the envirvonment, such asx mineral aggregates, the OWMC

to mindmize the dis

acement and disvuption o current uses,

ang to take effective measures o ensure that such

crice ddentified, can be wtilized when the need arises. In
gffect then the OWMD must practice and implement effective

vesouroe management schemes o ensure that ative affects

wparr bhe envivonment are minimized.
Other important resowrces include heritage and

reesources as well as economloally and/or

archealogic

recreationally important biclogical rvrescources. Acoordingly,

the OWUMO fTakes into consideration all important historical

and cultural snoclaves which exist in Ontario as well as any

whiok stand

economically or recreationally important are

zifple

ol as worthy of presevvaetiomn. In so doing, all pe
gfforts are taken to minimize both displacement and

disruption to such re

AT T ES

Agricultural resourd Mave also merited sufficient

study on the part of the OWMO. Much of Ontario, specifically
within the Golden Morseshoe, contains areas of prime

agriculiural land which arve economically productive and



envivonmentally sensitive. The introduction of & possibles

ility inm oany of these prime agricultural locstions could

foresesably have debrvimental conssguences on bobth the farmer

irmvolved and upon thely farmlands. "Overall, agriculiurses is
mulii~faceted human activity bthat ccoupies most of bhe
matural landscape in arable vegioms, it iz part of a larger
Biclogical production system, it iz a souwrce of emplovment
adds to the gross national product and it is a distinotive
way of life. Conssguently, there are numsrous poeints in the
agricultural production system where farm enterprisss and
groups of enterprises could be effected by major non-

agyicultural developments in rural areas.” (OWMD, Bite

Seplection Provedure FPhase 2B Agriculbtures.

Ferhaps importantly then, the zelection
wae throughout the site selection process of the DWUMD was
governed by the following categories of impact upon
agriculibural production systens and to agricwltural
resources: (1) Impact on land productivity, both present and

Tuture.

o local and regional agricultural
goonamic systems. (30 Impact on agriculitural communities.
Such factors were developed so s to minimize the

displacement of prime agricultural soils, the displacemsnt

bicwr on sxisbting farm enterpris and productive

arnd disrug

p. A oclassification system was therefore developed wherse

in all agriculftural land wses could be analyrzed and rank

]

sording to productivity. CAppendix. fig. Soe and 5b-)

ricuitural factors helped bo

Accordingly, suoh

i

i
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gliminate cerbtain

which did not possess very good

rnatural characterist for bthe development of facllity

components. For swsampls, site LF-11W (Town of Anos

further consideration for a wariety of ¢

The numbery of land holdings of lasss than 20 hectaress was

seven, and non-farm houses nunbered sis. Thevsfore, 11 the
gite werse bto be considered an imporiant location, then the

of mumerous farmers and non-farmers would have

to coowr . Furthermove, this area had the potentisal of

supporting very good class 1 agricultural lands o 3% of its

site ares, for this reascon then, site LF-11W was overlooked
primarily because of its potential of being an agricsultbural
resource of high value in the future. Site LF-390 (West
Limcoln site) was selected based upon similar oriteria.
Ferhaps most imporbtant was the fact that no farm h§u3&5¥ ry

riar farm houas

5 wodlol have to De evicted off of the proposed

site. Furthermore, site LF-90 has & land use desigrnation of

rural as opposed to agricultural, and only &9% of the pre

zive could forssseably be transformed into any form of

productive agricultural lands.

O jective T Land Use and Land Ownarship.

According to bthe OWMI, it s esvident from the broad
brush considerations that few if any land use factors will be

wholly exclusive for eilither the oholce of a system or the

location of a fTacility. Apart from the obvious desirvabilitby

28



sidential are

avoiding recreational feabure

that land use and coharvacter will be determinative

uril i

ries of

in themselves. Rather, they will be one of a
factors which will be weighed together to produce an oplbimam
chol .

A wide range of facktors were considered relating to

wrbran areas, indusbtrial parks, special Irdian

ed facilities and othesry factord o rvaelating

T aivports and major youbte ws

WM notes

that they

advantages and disadvantages for siting In that bthey

frequently contain residential and other areas where physic

"y

avizidance may be desirved. On the other hand, they may

comtain syisting industrial aresas and ssrvicing capabilities

seaded for facilities and particuwlarly, with respect to the

Godlden Horseshos veglon, many of the prime genes

I tavrms of site PI-1AL doiby of Brampbond for
example, the existernce of & nearby vesidentisl land use, and
the prospects Tor future rvresidential developments in this
arsa proved to be unsatisfactory in terms of safeguaryding the
environment, and as & result it was dropped from further
cormsideration.

Drverall, in abttempting o minimize envivonmental

i a the OWMD seesks to minimize conflick with = b ing,

committed, prop and planned land uses. By attempbing
change as little as possible with respect to land uses both

present and future, the QUMD believes that the envivonment

24



will bensefit the most. Furthermore, abttempts to minimize

conflict with federal, provinocial, municipal and native

I

commanities, will go along wey in ensuring a mindmam o

the natural envivonment and the bhuilt

i sruption

a whole., Also, by maximizing the potential for

ereyi T onmesnt

"

hment of Tacility compornents in

lal us

terized by similar indu auch as in

sciated facilities, pote

rnagative impacts to the envivonmant may be avoided.

i

ible, the OWMD seeks to minimize the b

wheraver po
amount of private property requirvred to develop its facility
opbions while keeping the disruption to land usze patterng to

A omirdmilin.

Ol jective Dr Soocial.

matural srnvivonment,

Im abttempiting to safeguard the

variouws social factors and objectives become apparent.
Clearly, every snvivonment is made up of a number of

iocs can bhe

Maracteristics, among those, social

art integral proportion. Accorvdingly, the OWMO

seaks bto locate a facility for the treabtment and di
wastes which will best suit the social characteristics and
attitudes which make up the environment.

Im minimizing envirvonmental impact, & logical starting

paaint with respect bo social oriteria would be o minimire

the displacement of people, particularly those group

30.



e are valnerable bo

wWwhio foor a varieby of

change. Furthermore, public acceptance on behal f of thos

people in effected communities will also be wseful in

reducing possible perceptions o vealities of negative

srivivonmental impact. ALl attemp ars btaken by bthe OWME
to snsuwre proposed facility components are compatible with
the imags, character, traditions and lifestyles of the
affected area. In so doing, envivonmental impacts upon the

morial aspects of the area will be minimized.

The WM aleo feels that once safeguards are inplemented

to esrnsure thalt the affected peoples are scoounted

By

should be taken to reduce the negative

related to the built envivomnment. For example, all efforts

ashoauld be tabkern to minimize any conflicts bebweesn propos

facilitie

yooand the use of areas for enjovment

o

which may suffer from visual intrusions or nolse.

Furthermore, losses or damage to bulldings or features of

archecslogiocal , cultural, symbolioc oy

should also be minimized in atbempts of reducing

gnvironmental impacts.
Dverall, disturbances to people within the envivonment

as o result of the siting of a hazardous washe Tacilibty are

related bto many ol ffevent issues. Whether it is related tbo

ation, noise, pollution or the destruction of

» BEnvivonmental impacts can have la

tat community, &

——

affects upon the people who live within ©

parhaps upon the natuwral envirvonment itself. With respe

31,



imcoln for example, bthe

mindmum of disturbances which divectly affect those people

sidents who

The nuwmber of

Tiwing within the are

g lower than many of the other propo

which are privately

percentage of dwelling

cwned 1s greater, sllowing for much simpler financial

dealings and compernsation in the event of displacems

Likewise, most of the affected rvesidents have not

lomg lasting ties with the area, o any relocation of people

woaldl o oot e difficult perhaps as 1t would in longer 1iwved

AV EIRE,

Oz jective E: Economics.

I safeguarding the envivornment from potential
gcononic factors must be taken into considerabtion by the
QWM. Clearly, economic affects within the local area wil
have elibher posibtive or negative impacts upon the community
ard divectly upon both the wrban and natural landscaps.

Aocordingly, local businesses and sconomic institubtions
recelve priong ioporiance and consideration by the DWMD in

raducs envivonmental dmpacts. Specifically, all

arg taken fTo mazimize looal employment opporbtunities

clated with the development of the waste treatment and

digposal site. Furbhermore, are takern to minimize

the displacement of local businesse: and wharaver [ ible,

the digvuption of fthe operations of local busi

3z.



ervivorment, envivonmental

micied by the UMD which

value depreciation and fo maintain the local

el arial

of bthe affectes

private services is

monibtored bo

ervivonmental prablems.

3.



GAL. #3

T MIMNIMIZE FIMNAMCIAL COH

: TO THE OWEFC




A thivd important goal whickh the Ontario Waste
Management Corporation seeks to plan for is to minimize iths
fimarncial costs associabted with the development of a
hrarardous waste treatment and disposal Tacility. Final cosbs
for bhe OWMD will wundoubtedly be v&%y Figh. ALl attempts
therefore must be taken o ensure that bthe most cost

effective vet safety oriented options are implemented.

Objective A To Hold Financial Costs to the Lowest Level.

Clearly, in developing an appropriate breatment and

farility which will be able to accept wasbss from

throughout Onbario, maﬁy‘pmtehtial coste can be minimized.
Attempts abt minimizing costs relating to approvals and site
acguisition, for edample are made. SDite LF-90 in West Linooln
was partially based upon the fact that there were a minimum
af land holdings which would have to bhe compensated.
Aocordingly then, site acqguisition costs bto the OWMO would be
substantially minimized.

Coste related to on-site and off-site developments arve
also important when determining the best or ideal s€ite. With

raespect to on-site developments, costs related to clesvir

o
8]
P

drainage, grading, scoreening and other enginsering
moeli fications can be minimized. CUertain sites for example may

predispose themselves bto development whereas obthers will neesd

speci fic altevationz and changes which could prove to be vey

.
S
o

pypensive. Likewiss, off-site developments and costs could

¥
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run very steep 17 existing service sxtensions, and road

improvensnts arg Necessary. The existence or absence of

various on-site and off-site characteristics therefore 1

will

g oa long way in sither increasing or decreasing financial

The OWMD.

Development and/ oy operations cosbs

associated with
facility components and necessitated by site or area

characteristics may prove to be %xﬁenaivw‘aﬁ well. The
location of certain sites will pradetermine special remedial
oy monitoring measuwres which will protect bhuman health and

Cenvironment. The need for such measures will be based upon

i fferent factors relating to existing features in and arvound

i
e
ey
P
i

selacted site. Areas where buman health is particularly

at risk, or where the natural envivonment may be somewhat

mere soologically sensitive, will regquive more mondiboring

equilpment, and perbaps highly enginesved arnd sypensive
containment equipment to ensure minimum standards of safety.

Furthermove, operating costs relating to the

bransportation of harardous materials to and from the waste

facility compornents will have to be analyzed such that

o

gfficient alternatives can be identified. In

.

be 400 series offers good accessibility and

parbicul ar,

o

gsafety considerations o muockh of Untarico’s producers of bowxic

N kel

substances. Other provincial highways and municipal roads
of fer reasonably good transport capabilities with only a
minimum of upgrading o doprovement reguirved.

Dverasll then, the reduction of financial coste is an

35.



important consideration in the site selection procedure of
the OWMI. The ilmplementation of variouws extra safebty msasures
oy particulary sites will however represent an additional

1.

chvain on OWMO funds which may result in the reduction of
cther components which might be desirved but no longer

gronomically feasible. Clearly, the rveduction of financial

o Fuman

must be conciliatory to the reduction of rie
health, and to minimizing environmental impacts. Yelb, at the
zame time, they are very much inter rvelated. The QUMD is
therefore faced with the task of developing the bhest possible
alternatives while trying o remain within economic

constraints.

36.



COMPaRASTIVE EVALUATION OF OTHER LITER

yTURE

OM BITE SELECTION PROCEDURES



Oobson: & FEeglonal Screening Procedure For Land

£

L M

& FHegional Sorve

identi fy the land usse switability of every land

reglon. Uit

af relevant and B

algovrithm for application o

CHTTER Y DT E B

siting criteria {or sach bype of land usg

T Dobson, 1979, oL @225, I general, a v

smsary  for

Sf envivornmental data 15 ne

tsobo employ a mulbiple orit

o ovabte the sulbtablility of

breed weresn

o ddentify tradee-of

and bto consider disparabts viewpoints on oany siting

Tor obtain guantitative siting oriteria, soncdents who

o

may irnciude members of the organization, carefully

lected supert o oary obther sample growg

cornsdderation and

iption of bthe faciliby

3

determinge the inportance =

shyle should have in bhe

siting decision. Each wvariable in the dats ba

ranked by the respondents on oa scoale O through 10, and

is called its importance welght. Eesspondents ars then

ho consider each valus thalt a variable might take as aiither

ive or negative influsnce. I the wvalus

comnpatible with the Tacility, 1t




chE o AarE gLven

Ly dndeves.  Tdhen

op e h f gemeas
LT P

the variable is of
the value ls highly

igrecd to indicate that cells possesessing the

may e

characteristic must be excluaded from the final selection

of obher characteristics,

SN

B, then, a ori

fovrms an

importance welghts and compatibility inde:

ciove set of orviteria that

arnd opindor

......

ribed as a

slecthion procsdure can

approach o hazervdous wastes facility planning, and

wis!

gval parallels to bthe QWP

can bhe identified. Cleavly, Dob

the impoviance of maintaining ao

feguards for the protection of buman health and bThe

vation of the natural snvivornment, smuock dn WY

a move elaborate level bthan the QWM

that the OWHC

Phe suitabiliby of an
o

however , Dobson ls capab

entive region on a parcel by pavcel bBasis, thus providing

b oalternative for the loacation of

whalt is truly the b

Through construction of a dalta

y btk

tilizing a multipd criteria type of analy

e taken inta

1 and envivonmental asped

Iy e

consideration. & sevies of preferved sites can sventual

by arnad whioch

five abtbrvibubte
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@i or orimerd

Furnreutber and Eliendor ferv: Sealed Bid Suction Mechanism.

SYR T A Rl o

aaled Big

Funreuther and Eliendor fer propo

mescianisn for facilitating the siting process of nosious

il s

faciliti

Thelr procedure perhaps

st of hazardous

tor bhe i

that the hazrardous

ghe  UThey sugges

because thely are @oonomi

miting problem aris

wWwith having only ons facility to Ghe

The community that hos

gnvironmental oos

enefite of the

smniiai g b

brgmesry &0

iw bhat they genevate little nev soployment and provide

i vrelation to thelr pevosilved

Timited additional tax

. CRunveuther and Eliendorf

riergah v

dion arvangement s therefore

Apnropriately then, &
3 7 ¥

T 6 from the winne

in thelr neighborbood) will be

2iving bhe fa

amonget bthe

i oa misture of & publ gy

1

itive extarnalili sl ated with the

AT o wield positive valus to all obher
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Runveuthser and Kliendor fer, 19868, p. 2980

Bid duction Mechanism must

& alternative to the siting i
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mite, while within the QWM

sglection procedure, no such
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Loy porocedur e only

imin Criberion.

lTimited comparilsons Can

&

Al though the QWM

facility components

it does irdtially

within &

redetermined a veglon which exhibits the need for
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Figure 2.
Step-by-Step Approach to Site Selection

Source: OWMC, 1980
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EXHIBIT A1 - CLASSIFICATION OF TRANSPORTATION ISSUES
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TABLE 2~11

REVISED CONSTRAINT RANKING OF AGRICULTURAL INDICATORS

HIGH

IMPACT Existing specialty crops

+ Class

Class
(good

Class

Class

Class

Class
Class
Class

Class

LOW Urban

1 or 2 with row crops or corn-wheat

1 or 2 with mixed, cereal grain, hay-grain or hay
quality)

3 with row crops or corn~wheat

Class 3 with mixed, cereal grain, hay-grain or hay (good
quality)
Class 1 or 2 with hay (poor quality), pasture or grazing

4 with row crops, corn-wheat

4 with mixed, cereal grain, hay-grain or hay (good

quality)

3 or 4 with hay (poor quality), pasture or grazing
1 or 2 with non-agricultural land use
3 or 4 with non~agricultural land use

5, 6 or 7 with any use

shadow, designated industrial and residual urban land,

and publicly owned land with any soil capability and land

use,

bl.
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TABLE 4-3

RELATIVE SENSITIVITY OF CROPS TO INJURY BY CONTAMINANTS

Field Crops

Forages

Alfalfa
Clover
Corn
Grass

Grains

Barley
Buckwheat
Corn

Oat

Rye

Wheat

Other Seeds
Bean

Soybean
Sunf lower

Source:

SITES - Sensitive Crops,"”

High
High
Intermediate
Intermediate

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

High
High
Intermediate

Specialty Crops

Leafy Crops

Root

Asparagus

Cabbage, Cauliflower
Broccolil

Lettuce

Crops

Beet
Carrot
Onion
Potato

Vegetable Fruits

Fruit

"SITE SELECTION PROCESS - PHASE 3B:
Ecologistics Limited.

Snap Bean
Sweet Corn
Cucumber
Pea

Tomato

Apple
Apricot
Cherry
Grape

Peach

Pear

Plum, Prune
Strawberry

1984,

Low
Intermediate

High

Intermediate
Intermediate
Intermediate
Intermediate

High

Intermediate
Intermediate
Intermediate
Intermediate

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

SELECTION OF CANDIDATE
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