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ABSTRACT

The obj ect i ve of th i s proj ect was to ascer ta i n the

criteria necessary to meet economic and environmentaì con-

cerns for the siting of hazardous \n/aste management faciìi*

t ies in l'1an i toba. A constra int mapping exerc ise demonstrat-

ed how the criteria may be appì ied to determine areas which

hold the best potential for management facilities. Three

areas i n southern l'lan i toba are ident i f ied as warrant ing de-

tailed study as potential locations for a hazardous waste

treatment, storage and disposal faci I i ty. The need for man-

agement facilities in the Province of I'lanitoba is immediate

in consequence of the 20,235 tonnes of hazardous waste that

are generated annual ly. The vaìue increases dramaticaì ìy to

52,261 tonnes per year if air emmissions and present wãste

recycl ing are also considered.
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Chapter I

I NTRODUCT I ON

I. ] PREAI4BLE

Less than ì percent of total industriaì output is

waste. Yet, âñ al armi ng l0 to l! percent of th i s waste i s

considered to be hazardous to man and his environment (Envi-

ronment Canada l 98l and l nst i tute f or Chem i ca l Waste l'lanage-

ment I 980) . I f they are not proper I y treated, stored,

transported or d isposed of ; hazardous l^/astes pose a poten-

tial threat to human health and the environment, because of

thei r quanti ty, concentration, corrosiveness, flammabl i ty,

mutagenicity, toxicity or chemical, physical or infectious

character i st i cs. Hazardous wastes are recogn i zed as one of

the maj or env i ronmenta I and soc i eta I prob I ems of the I 980s

and 1990s. They pose not only a technical chal ìenge but an

institutional challenge as well (Higgins .l984).

Fortunatel y hazardous wastes are manageabì e. Recy-

c ì i ng, storage, treatment by appropr i ate technol og i es, oF

disposal in special landf ill sites, fiây eliminate or cont,ain

the hazard. Some wastes require prior treatment to neutral-

ize hazardous qual ities before safe disposal can occur. The

f,lan i toba Government, recogn i z i ng the i nherent danger under-

took the deveìopment of a hazardous waste management system

i n I ate .l982 (l1an i toba Env i ronment 1983) 
"
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I nterest i n the management of hazardous wastes, i S

shared by government, industry, and the generaì publ ic'

management of hazardous wastes. Studies conducted since the

late l97os have contributed greatly to the knowledge of haz-

ardous waste management in western Canada. W.L. Wardrop E

Associates Ltd. (.|979) compi Ied an inventory of hazardous

wastes generated in northwest 0ntario, l'lanitoba, Saskatche-

\^/an, Alberta, and the Northwest Territories. The Report

concluded that:

The proper disposal of these hazardous wastes is a

major envi ronmental problem. Current di sposaì
practi ces are i nadequate and no economi caì I y ac-
ceptable disposal facilities exist for the proper
d i sposa ì of hazardous was tes i n the reg i on .

Re i d, Crowthers, and Partners Ltd.

on hazardous wastes in northern and

( I 980)

western

produced

Canada,

a report

and con-

c ì uded:

There is a need for a comprehensive hazardous waste
management system to treat and dispose of the wastes
generated in the area.

The environmental and public health implieations of
not impìementíng the waste management system are se-
rious.

One of the most important tasks in the overall man-
agement of hazardous waste materials is the selection
and approva I of s i tes for waste management fac ï I i -
ties.

The Reports shared the common conclusion that eaeh

province should direct immediate attention to developing a

management plan. Wardrop and Reid, Crowthers examined the

feasibility of locating a central hazardous waste management

2
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facility to serve the three prairie provinces. They pre-

sumed that a single faciìity could handle all of the hazard-

ous wastes generated from wi th i n th i s reg i on. Because of

pol iticaì, economic and sociaì problems arising out of the

transport of hazardous waste across provincial boundaries'

the siting of such a facility in a singìe province was de-

termined to be infeasible. Since no province desired to be

the sole recipient of h/astes from the entire region, the

only reasonable response was for each province to manage and

dispose of its wastes within its jurisdictional boundary.

Due to differences in survey methods, wideìy different

quantities of hazardous wastes have been identified as being

generated in l,lanitoba. Reid, Crowther, and Partners Ltd.

(l 980) es t imated that l,lan i toba i ndustr i es generated 37 ,000

tonnes of hazardous waste annuaì ìy. Gore ê Storrie Limited

(ì982) calculated that l,lanitoba industries generated 29,458

tonnes per annum. A report by the city of winnipeg and the

province of nanitoba (lgA¡) concluded that Winnipeg indus-

tries generated approximately .|2,000 tonnes annual ìy. The

l'lan Ì toba Department of Env i ronment and l^lorkplace Saf ety and

Hea I th establ i shed a Hazardous waste I nformat i on Exchange

with provincial industries in 1983. The Exchange records

indicate that a minimum of 20,235 tonnes of hazardous waste

are generated annual ly in the Province.

Environment Canada's Environmental Protection Service

(EPS) commissioned this study to identify t''tanitoba's re-

quirements for hazardous waste faci I ities to ensure the safe
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treatment, storage, transportation, and disposaì of provin-

cially generated hazardcus waste. The study is directed to-

wards an understanding of the physical, social and economic

extent of l'lanitoba's hazardous waste probìem and its signif-

icance to the popu ìat ion of l'lan i toba.

0ne question that every researcher should address is

how the specific study relates to the probìem that is being

examined. Thìs study should help the Environmental Protec-

t i on Serv i ce and the l'|an i toba Depar tment of Env i ronment and

Workpìace Safety and Health understand the present state of

hazardous waste management in the province. The maps devel-

oped for this study show the geographic distribution of haz-

ardous wastes and identify potential si tes in southern f{ani-

toba where col I ect i on, treatment, storage, and d i sposaì

faci I îties would be most effectively ìocated in terms of ge-

ographic, socio-economic and environmental considerations.

Finally, the study provides recommendations for future di*

rect i on of hazardous I^/as te management i n Han i toba .

| .2 t4AN lT HAZARDOUS AND sPEc rAL WAS:rËS ilANAGEHENJOBAIS
PROGRAI'1

0n November 5, ì982, The Honourable Jay Cowan, then

l'1 inister of Environment, announced the initiation of a Haz-

ardous and Spec ia I Wastes l'lanagement Program in l'1an i toba "

The purpose of the program is to establ ish a comprehensive

waste management syst,em in f'lan i toba encompass ing reduct ion

sf hazardous waste through re-use, recyel i ng and reclama-
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tion, and appropriate treatment and disposal of hazardous

wastes. The l'tin i ster emphas ized that extens ive pub I ic par-

ticipation wouìd be incorporated into each step of the pro-

gram (Yee 1984).

I n November, 1982, the Envi ronment 14i ni ster announced

a three-phase Hazardous and Spec ia I Waste l'tanagement Program

for l4an i toba. Phase One began i n January, I 983 ' when the

l'1 i n i ster announced that a non-government steer i ng comm i ttee

had organ i zed a Man i toba sympos i um on hazardous waste for

llarch l6-.I8, 1983. The objectives of the symposium were to

pro.mote open and frank discussion among a variety of groups

and individuals about the hazardous waste problem, to fami l-

iarize all l'lanitobans with the problem and possible options

for solution, and to assess provincial initiatives (Yee

I 984) .

The

A'major

Danqerou s

component of Phase One was the development of

Goods Handlinq and Transportation Act (S.l't.

c.7-Cap.Dl2) to provide the government with the authority to

protect the env i ronment from the adverse effects ar i s i ng

from activities involving'dangerous goodsr (hazardous and

special wastes). The legislation was initiated by the f'tin-

ister in August, 1983, âs a draft proposal and publ ic con-

sultation meetings were heìd in 0ctober and November, 1983,

in several key communities in flanitoba. Appendix A provides

a breakdown of the towns and cities where the Clean Environ-

ment Commission publ ic hearings were held. The legislation

was redrafted to incorporate the input and comments provided
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at the consuìtation meetings, re-introduced to the Legisla-

ture, anC passed i n June, l98l+ .

Dur i ng September and 0ctober , I 983, the Env i ronmenta ì

Hanagement Division of I'lanitoba Environment established an

information exchange with approximately 750 l'lanitoba busi-

nesses. This information exchange provided industry with

i nformat i on on the management program. I n add i t i on the ex-

change el icited information from industry reìating to the

types and guantities of hazardous waste generated, and the

methods of storage' treatment and disposal of these wastes

currently in use in Hanitoba. This information was used as

the basis of a publ ic report on the probìem of hazardous

waste in Hanitoba and is to be used by the Clean Environment

Commission for a second set of public hearings (Yee .l984).

As part of Phase One, the Clean Environment Commission

held publ ic hearings between December f' 1983, and February

2, 1984, to provide a broader range of publ ic consuìtation

and participation in the Hazardous and Speciaì Waste l'lanage-

ment Program. Phase One wilì be completed after the second

set of hear i ngs i s conducted to exam i ne l'lan i toba' s hazardous

u/aste probìem, and the management system needs and criteria

requi red to address the problem.

Phase Two of the program will proceed on the basis of

the needs and criteria identified in the first phase. The

planning process wi I I require extensive publ ic involvement'

especially in the selection of a site (or sites) for a haz-

ardous waste facility (or facilities).
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I n Phase Three , a system wi I I be deveì oped and

selected, based on publ ìc input, and other pertinent infor-

mation, from Phases One and Two. Emphasis in the third

phase wi I I be on pubì ic education towards ensuring the ini-

t i at i on of an acceptabl e hazardous waste management system

in Hanitoba.

r .3 RESEARCH OBJTCTI V E S

The pr imary obj ect i ve of th i s study was to ascerta i n

the cr i ter i a necessary to meet econom i c and env i ronmenta I

concerns for the siting of hazardous waste management faci l-

ities in l'lanitoba. Secondary objectir¡es of this study were:

To i dent i fy the var i ous eoneepts wh í ch const i tute
hazardous waste management.

To develop an understanding of the present generation
and. d i sposa ì trends of hazardous waste generat i ng i n-
dustries in the Province.

3, To map areas within the province that satisfy the de-
termined siting criteria and which reflect the nature
of l,lan i toba ' s hazardous waste s i tuat ion.

4. To identify areas (sites) within the province where
hazardous waste management fac i I i t i es may be I ocated.

5, To recommend the type of management system required
in f'lanitoba f or the ef f icient and ef f ective manage-
ment of prov i nc i a ì I y generated hazardous wastes .

2
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I.À RISEARCH Í'IETHODS

Th i s sect i on summar i zes the methods that were appl i ed

during the research and development of this report. The

f i rst phase was to i dent i fy the var i ous concepts of what

const i tutes hazardous waste management. l'lanagement concerns

were identified by a I iterature search, discussions with

knowledgeable professional s and a vi si t to a West German

hazardous waste management fac i I i ty. The I i terature rev i ew

was aided by a computer search from Diaìog I nformation Ser-

vices lnc.. lnformation was also provided by the various

provincial and state authorities responsible for hazardous

\^/aste management. A tr i p was under taken to Bavar i a to exam-

ine one of its hazardous waste f ac i I i t ies to learn what l'1an-

itoba may require for its management system. Bavaria was

chosen because i t has one of the most advanced hazardous

waste management programs in the industrialized world.

The next phase consisted of analyzing the results of

the Hazardous ['laste I nf ormat ion Exchange. Th i s ana l ys i s

provided an understanding of the present distribution of

wastes within I'lanitoba. The resulting tables illustrate

present trends in the generation and disposal of hazardous

waste. This information was important in determining poten*

tial locations for management facilities.

The th i rd phase ascerta i ned the cr i ter i a necessary to

meet environmental and economic concerns for the siting of

hazardous waste treatment, storage and disposal faci I ities.

ln this phase, siting criteria from other provinces and
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countries were appl ied, along with consideration of the spa-

t ia I d i str ibut ion of flan i toba' s hazardous v'/aste, to deter-

mine potentiaì areas for a provincial hazardous waste man-

agement fac i I i ty. A ser i es of constra i nt maps were devel -

oped using the siting criteria in order to locate potential

locations for management facilities. The mapping exercise

demonstrated the appl ication of the determined siting cri-

ter ia and ident i f ies three areas i n southern l'lan i toba that

warrant detailed study for consideration as potential haz-

ardous waste management fac i I i ty I ocat i ons.

The final phase provides a management system required

in l.tanitoba for the ef f ective management of provinciaììy

generated hazardous wastes. The proposed hazardous waste

management system was based on d i scuss i ons wi th profess i on-

als and on experience elsewhere, âS well as on the evalua-

tion contained here in this studY.

.l.4.1 Delimitations

This study determined l'lanìtoba's requirements solely

i n terms of generated i ndustr i al hazardous u/astes wi th i n the

province. The lack of available data did not permit the in-

cìusion of hazardous wastes found in individuaì homes and

at non-industrial locations. These wastes are presentìy dis-

posed of in landfills along with other municipal garbage'

Nuc I ear wastes were not cons i dered s i nce the i r management

is a federal respons¡bi I ity and requires management technol-

ogy very much different from that required for conventional
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industrial wastes.

rad i oact ive wastes

tem.

It is noted, however,

are manageable within the

that low-leveì

proposed sys-



C hap ter

CONCEPTS OF HAZARDOUS

il

WASTE I4ANAGEI4ENT

2.1 I NTROD UCT I ON

Centraì to this study are the concepts of what consti-

tutes hazardous waste management. The chapter begins by

identifying the government agencies resPonsible for hazard-

ous was te management i n l'lan i toba . 0f pr i mary impor tance to

management are the Acts and Regulations which define hazard-

ous wastes and which address the questions of transportat¡on

and disposal of such wastes. ln eontext with the discussion

of hazardous waste definitions, two frequently asked ques-

tions are then answered: are al I hazardous wastes manage-

abìe? and where do hazardous materiaìs fit into the manage-

ment plan? The var ious management al ternatives avai lable

for imptementation are discussed. Since the issue of pub-

lic opposition to the siting of hazardous waste management

faci I i ties has brought social issues to the forefront, a

section has been devoted to examining publ ic concerns" Fac-

tors which influence hazardous waste growth are presented as

these i nf I uenc i ng factors ul t imatel y determi ne the quant i -

ties of vJaste which the management system must handle. The

fol lowing section introduces the ìegal conditions which

have a bear i ng on the management of hazardous þ"astes. F i -

il
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nal ly, with an understanding of how hazardous wastes may be

managed, the Gesellschaft Zur Beseitigung Von Sondermull in

Bayern f4BH (Bavaria, West Germany) is presented as a case

study of an operating hazardous waste management system.

2.2 RESPONS I BL ITY FOR HAZARDOUS wAsLE r4Al,rAt!|4lx_I I N

I,lAN ITOBA

Concern about f'lani toba's approach to hazardous waste

handì ing and disposaì is shared by the general publ ic' in-

dustry and by the federal and provincial governments. The

federal agency responsible for hazardous waste management is

the EnvÎronmentaì Protection Service (EPS) ' an agency of En-

v i ronment Canada . The Env i ronmenta I Protect i on Serv i ce was

formed to ensure that the Federaì governmentrs responsib¡ I i-

ty for the protection of the environment is carried out in a

manner consistent with national pol icy.

Historical ly, the responsibi I ity for hazardous waste

management rested wi th the provi nc i al departments of heaì th

(Castrilli .|982). British Columbia, Alberta, f'lanitoba and

0ntario have since moved in the direction of consolidating

authority within their environment departments. These envi*

ronment departments have, or are deveìoping the expertise in

hazardous waste management"

There are three provincial environmental ageneies in

tlan i toba. The l'lan i toba Department of Env i ronment and Work-

place Safety and Health is the principal environmental pro-

tection agency in the Province" The Department administers
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and enforces the Clean Environment Act (S.¡t. 1972, c.76 as

am.) and its reguìations, Clean E.nvironment Commissions 0r-

ders, and several regulations under the Pubìic Health $5!

(S.¡t. 1965, c.6z s.l).

The l'ïanitoba Clean Environment Commission is a quasi-

judiciaì body mandated by the Clean Env i ronment Aç!. I ts

pr i mary funct i on i s to make recommendat i ons to the Env i ron-

ment Minister for 0rders regulating the emission of contami-

nants by companies, individuals, or government agencies to

the air, water, and soil. The Cìean Environment Commission

is also responsible for conducting investigations on envi-

ronmenta I i ssues at the Env i ronment 14i n i sterr s request. The

commission may hoìd publ ic hearings to gather information,

to receive evidence, and to hear representations concerning

envi ronmental matters.

The l'lanitoba Environmentaì Council is a citizensr ad-

visory group wh ich reports to tlre Environment l'1 inister on

environmental probìems and issues. The counci I's main ob-

jective is to identify and review environmental issues, and

then to províde the findings to the l'linister" A further ob-

jective is to keep the pubì ic informed on environmental is-

sues.
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32 HAZARDOUS WASTES DEF INITIONS

Central to any program to manage hazardous
waste is development of a definitional
scheme which separates those wastes conirol-
led by the management system from the uni-
verse of non-hazardous wastes. This scheme
is designed to suit the nature of the envi-
ronmental problem to be solved, as wel I as
to accomodate the existing socio-pol itical
and economic conditions (Lehman l98l).

This section explores the definition of hazardous waste.

2.3.1 Canadian and Hanitoba Definitions

At the suggestion of the Canadian Chemical Producers'

Association, the federal Environmental Protection Service

convened a Task Force on the Def i n ¡ t ion of Hazardous V'lastes,

with representatives from federal and provincial g.overn-

ments, the Nat i ona I Research Counc i I , i ndustry and others 
"

ln January 1980, the foìlowing definitions were agreed on:

Waste: A waste is any substance for which the owner or
generator has no further use and wlrich he discards.

Hazardous Wastes: Those wastes which, due to their nature
and quant i ty, are potent i a I I y hazardous to human
hea I th and to the env i ronment and wh i ch requ i re
speciaì disposal techniques to el iminate the hazard"

The consequences of a hazardous htaste def i n i t i on may

be felt in the social-economic-pol itical environment where

the definition is enforced. The extent of regulatory en-

forcement determines how the definition wi I I affect publ ie

health and the environment"

ln order to examine what constitutes a hazardous wastc

the term must be explored. An eeonomic definition of waste
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is 'the non-marketable output of an industrial process'

(Quinn J985). Therefore, wastes' by definition, are outputs

for which the owner or generator can no longer derive fur-

ther economic benefit.

'Hazardous' is difficult to define because it is open

to i nterpretat i on and regu I atory i nf I uence. Before attempt-

ing to define the term, it is essential to consider the cri-

ter ia wh ich c lass i f ys a mater ia I as be i ng hazardous. \'Jastes

may be hazardous in one or more ways. They may be carcino-

genic, chemical ly reactive, corrosive, i rri tant, fìammable,

genetical ly disruptive, infectious, toxic, or cumuìative in

the food chain (Lehman ì98.l). The hazardousness of a waste

may be estímated through consideration of the potential

problems that may impact the envi ronment and/or human

heaìth. From this, it fol lows that hazardous may be defined

as 'any material which poses.a potential threat to the gen-

eraì wel ì -bei ng of soci ety i n terms of heal th and/or envi -

ronment. For this study, a hazardous waste may be consid-

ered to be any mater i al wi thout current economi c val ue,

which meets criteria which identify it as being potentiaìly

dangerous to human health and/or the environment.

A hazardous waste definition for l4anitoba may be found

in The Danqercus Goods Hand ì ino and Transportat ion Act (S "l'1.

1984, c.J-Cap.Dl2). The Act defines a hazardous waste as

'rany substance or group of substances so designated by the

regulations or conforming to the criteria set out in regula-

tionsr'. This regulatory definition makes comprehension of
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hazardous waste difficuìt for the general publ ic. From the

Act, a more Eeneral def inition

derived which wouìd define a

that:

3

of a hazardous waste can be

hazardous waste as any hraste

2

is foreign to or in excess of, the natural constitu-
ents of the environment, or

affects the naturaì, physicaì, chemical or biologieaì
qua I i ty of the env ì ronment, or

is or is ìikely to be injurious or damaging to the
health or safety of a Person.

2.3.2 Haza rdous l^laste Cì ass i f i cation

Waste classification is an essential key in identify-

i ng wh i ch mater i a I s are hazardous.

A sufficiently precise cìassification of the
wastes is of special importance for control pur-
poses . I t perm i ts , on one hand, contro I measures
wi th regard to spec i aì wastes (exampl e: prepara-
tíon of anaìyses, disposal or treatment, utiliza-
tion of certain wastes) to be strengthened and, on
the other hand, a clear definition also permits
control to be restricted to selected probìematic
wastes (Lehman l98l) .

There is no general consensus as to the most suitable

c lass i f icat ion system f or hazardous wastes. l'lastes may be

classified according to generator, physical waste character-

istics, specific consti tuents, or appl icable treatment pro-

cesses" A full appreciation of the problem requires the ap-

pìication of each of these criteria in defining a waste

classification scheme. The classification system is a man-

agement tool and must reflect an interest in management fae-

tors such as appl icable and feasible treatment, storage, and

d i sposa ì methods .
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2 .3.3 The Canad i an APProach to Hazardous Waste
Cìassification

Government departments interpret and elaborate upon

the broad statutory def initions for hazardous \^/astes in a

regulatory context. The efforts resuìt in criteria, catego-

ries, or listings of hazardous wastes to be used in the reg-

ulated community. ln canada, a joint Federal/Provincial/ln-

dustry vJorking Group established natìonaì criteria which

i dent i fys hazardous wastes. A copy of the ¡'Cr i ter i a for

Dangerous Goods Hand I ing and Hazardous l'/aste L i strr may be

found in Appendix B.

The United Nations has designated nÌne basic classes

of dangerous goods wh i ch have been adapted to meet Canad i an

conditions:

CIass I

Class 2

Class J

Class 4

Class 5

Class 6

Class 7

Class I

Class !

Explosives, including explosives within
meaning of the Explosives Act (Canada)

the

Gases: compressed, deepìy refrigerated, I iquefied
or dissolved under Pressure

Flammable and combustibìe I iquids

Flammable sol ids; substances I îable to spontaneous
combustion; substances that on contact with water
emit flammable gases

0xidizing substances;

Poisonous (toxic) and

Radioactive materials
within the meaning of
Act (Canada)

organic peroxides

i nfect i ous substances

and prescr i bed substances
the Atomic Energy Control

Cor ros i ves

l'1 i sce I ì aneous products ; substances or organ ¡ sms

considered by the Governor in Counci ì to be dan*
gerous to I i fe, hea I th ' proper ty or the env i ron-
ment when handled, offered for transport or trans-
ported and prescribed to be included in this class"



IB

In Canada, Cìass l, Expìosives, and Class 7, Radioac-

tive materials are regulated under federal legislation. The

canadian classification system adopted the united Nation's

f ormat and cr i ter ía and that f rom the lnter - Government l'ta-

ritime Consultative organization (lt'1C0). lf a waste may be

cìassified as being dangerous or hazardous by either desig-

nation by the UN or ll4C0 classification criteria' or by

meeting the criteria or characteristics presented for a par-

ticular waste class in the Canadian classification scheme,

then that hazardous waste wi I I be managed by the provincial-

t y des i gnated hazardous waste management depar tment . The

Canadian Chemical Producers' Association (1980) bel ieves

that 'Canadian government agencies should estabì ish "hazard

criteria', to determine if a waste classified as "hazardouS'l

should be granted an exemption from such cìassification in

canada ¡f the leveì of hazard can be demonstrated to be min-

imalr.

2,\ HAZARDOUS }JASTE I'IANAGEI.IENT CONS I DE RAT I ONS

The management of hazardous wastes requ i res bas i c

considerations. Two prominent questions frequently asked

are: where do hazardous materials fit in to the management

system? and are aì I hazardous wastes manageable?

The first consideration to be discussed is the concept

of hazardous materials. The non-marketable output of an in-

dustrial process destined for recycl ing or redistribution

elsewhere, cannot correctly be classified as a hazardous
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waste. This recycìeable or exchangeable output must be de-

fined as 'hazardous material', since the concept of economic

value is retained.

This difference in economic value requires different

approaches in both management and economic anaìysis. 0nìy

Ìn the event of an accidental reìease would a hazardous ma-

terial lose economic value and become a In/aste. Hazardous

materials can be managed through the same system that ap-

pl ies presently to the movement and storage of chemi-

caìs,explosives, and other potential ly dangerous goods.

Traditional economic techniques such as risk anaìysis wouìd

be appl icable. The management concepts presented for haz-

ardous wastes would apply to hazardous materials that would

be managed under the proposed management system. Since

great emphasis is placed on the recycl ing, redistribution or

reuse of hazardous wastes, theoreticaì ly, aì I 'hazardous

wastes' have potential to revert to 'hazardous materialsr"

The second consideration is the question whether al I

hazardous wastes are manageable. Unfortunately, not al I

waste streams which meet the hazardous waste criteria can be

managed in the system. Economic and technological restric-

tions make total waste management an unreal istic and some-

times an undesirable management goal. Air emissions are ex-

amples of where it may not be realistic to expect industrial

compl iance to el iminate one hundred percent of the hazardous

air emissions. High economic costs and/or restrictive tech-

nology may make this goal impossible. ln view of economic
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and technoì og i ca ì cons i derat i ons, hazardous waste managers

and the gencrral public must be reaìistic in their expecta-

tio¡ls for hazardous waste management and of what constitutes

a manageabìe hazardous waste.

2.4 HAZARDOUS WASTE I4ANAGE¡,1ENT ALTERNAT IVES

This section identifies a set of preferences for the

manner in which wastes should be handled. These preferences

are not absolute or final, but represent a preferred se-

quence for the management of hazardous wastes as recognized

today.

2.5,1 Do Not Generate V'/astes

The most appropriate form of hazardous waste manage-

ment is not to generate hazardous b/astes in the first place"

Whi ìe ¡n theory this approach would be ideaì, in practice it

is not feasibìe and is overly optimistic except in rare cir-

cumstances. lndustrial processes by their nature will con-

tinue general ly to produce uneconomic byproducts.

2 "5 "2 Reduct ion i n the Produqt i on of HazardpuÞ !Úqg-teg

I t is frequently possible for industry to reduce the

production of hazardous wastes by the selection of appropri-

ate technoìogy, by the alteration of processes or by use of

greater care in the processes. This would reduce the quan-

tity of wastes requiring handling in the.managemeRt system.

The implementation of waste reduction technology may prove
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uneconomic to industry at the present time, since without

financial penalties industry has ì ittle incentive to do so.

The deveìopment of a strict hazardous waste management sys-

tem, the regulation of unsafe disposal practices, and the

i ntroduct í on of charges for the treatment of hazardous

wastes wouìd create positive economic incentives for indus-

try to reduce the production of hazardous wastes.

2.5.3 Recycì ing or Reuse of Hazardous Wastes

0f the options presented, this alternative is the

most promising and the most feasible. lf hazardous wastes

can be recycled or reused, rwaster becomes a useful rraw ma*

terial'. Rams and Simcoe (.l98.l) suggest that according to

companies that deal in resource recovery' as much as 80 per-

cent of hazardous waste could be recycled. flajor economic

and legal barriers must be overcome before large scale waste

recycl ing or exchange can occur' There are a number of

probìems facing industry and government that discourage

large scale waste recycl ing.

Government fiscal pol icies, including tax laws dis-

courage hraste recycling and reduction while encouraging the

use of raw materials in industry. For example, it is cheap-

er to buy virgin oil because there is a higher tax on recy-

cled oi l. The high start up costs often deter smal I firms

from internaì reduction or recycì ing programs.

At present, it .is cheaper for industries to dispose of

wastes at landfill sites or elsewhere than to consider re-
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cycl ing. A study prepared for the federal Department of En-

vironment, entitled 'Breaking the Barriers', says the true

costs of landf ill sites have not been proper'ly calculated in

terms of environmental, sociaì and economic costs. The

study says provinces should charge more for disposing of

r^/astes at Iandf ill sites, andr âs in about 20 U.S. States,

use the extra income to finance recycl ing and reduction pro-

grams.

Further, a lack of

of recyc I i ng technol ogy 
'

affects dec i s i ons made by

lic.

i nformat i on about the ava i ì ab i I i ty

i ts cost-benef i ts and imPortance,

government, industry and the Pub-

Another incentive to recycì ing would be to increase

use of the services of the Canadian Waste llaterials Exchange

in l'1 ississauga, Ontario. This service provides a lìsting of

waste materials that are available in different locations

throughout the country. About 3700 participating companies

exchanged 210,35O tons of waste, worth $6.19 mi ì I ion in ì983

(Laughlin .1984). t'lany of the waste materials may be of in-

terest to the other industries, since companies may find

that the material which is considered to be waste by one

firm, may be exactìy what they need in their own processes.

I n January, 1985, the Recyc I i ng Counc i I of Han i toba began

operation. The Recycling Council sees itself as part of the

education process, providi ng consumers wi th a modest blue-

print for personaì waste management" According to Environ-

ment Department spokesman È1ark Stefanson, waste recyeì ing
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has become

number of

a h igh pr ior i ty in l'lan i toba because "there are a

env i ronmenta ì and econom i c benef i ts" .

2.5 .t+ On-S i te Tr ea tmen t

0n-site treatment of hazardous wastes may ensure that

the wastes are handled by those most fami I iar wi th thei r

characteristics and properties. The cost of disposal is

pa i d by the generator . The econom i cs of on-s i te treatment

may make such an approach feasible for larger waste generat-

ing firms. A potential problem area is the use of secure

landfi I I sites at the plant. Difficulties arise in the con-

trol and inspection of ìandfi I I si tes on private property'

unless ìaws make provisions for government supervision. lt

will be shown later that on-site treatment is sensitive to

transportation costs and treatment/disposal fees charged by

the management faci ì itY.

2,5.5 DisposaI þy the Hazardous Waste [¿n?-geCIeIl-L Svstem

lf the non-economic product of the industrial process

cannot be reused, recycìed, or disposed of safely on-site'

it must be directed to the hazardous waste management sys-

tem. With¡n the hazardous waste management system' wastes

are disposed by the most economic method which is compatibìe

with the overriding criterion of publ ic and environmental

safety.
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2.6 SOC I AL CONCERNS

Proponents and government agencies have concentrated

on the administrative, economic and technical aspects of

hazardous waste management. lncreased public opposition to

the sìting of hazardous waste treatment and disposal facili-

ti es, has brought soci al concerns to the forefront. I ndeed'

many peopìe involved in hazardous waste management, now be-

I ieve that social aspects create far more probìems than the

technical ones.

Pol ls conducted by Robert Cameron l'1 itchel I of Resourc-

es for the Future concìude that 869ó of those surveyed iden-

tified hazardous waste disposal as an issue which worried

them a great deal (Darmstadter ì983). The publ ic real izes

that the proper disposal of hazardous wastes requires treat-

ment facilities. Citizens are not clear about the risks in-

voìved in the operation of such faci I ities, and misconcep-

tions often lead to strong citizen resistance upon the

siting of a treatment facility. The major concerns which

arise, in the order in which the public emphasized them in

an Al beria Envi ronmental Revi ew, are:

effects on human health'

effects on the environment,

r i sk and safety '
pol i cy cons i derat i ons,

site planning factors'

qual ity of I ife (Krawetz 197Ð "

2

3

l+

5

6
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There i s a fear that the presence of a hazardous waste

treatment, storage and disposal facìlity will resuìt in an

ìnflux of hazardous materials into an area' thereby increas-

ing the risk to the local populace. These fears are genuine

and include concerns such as the following: the probability

that exposure to hazardous wastes may result in malforma-

tions, cancer, genetic damage, birth defects and miscarriag-

es; the potential damage to water suppìies; the possibility

of acc i denta I d i scharge i nto the env i ronment; and the poten-

tial decrease in property values. These and other fears are

aggravated by publ ic awareness of the shortage of hazardous

waste faciìities, leading residents to fear that a faciìity

originaì ly designed to dispose of local waste wi I ì also deal

with wastes generated outside local boundaries. Publ ic op-

position to hazardous waste siting arises when citizens do

not perceive a faci I i ty as solving a ìocaì problem. They

profess to feeì no need to solve a problem not created lo-

cal ìy.

Any attempt to locate a hazardous waste treatment and

disposal site must be conducted in a way that permits citi-

zens to obtain easily information regarding the proposed fa-

ci I ity and the operator. Social acceptabi I ity is enhanced

by the availability of useful and pertinent information.

Typi caì I y, i nformation about waste management has foeused on

the technical processes and as a result has not been readily

understood by non-technical audiences. The result of an ab-

sence of clear, easily comprehended information is in-
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creased pubì ic hosti ì itY

publ ic shouìd include:

I nformat i on made ava i I ab ì e to the

The credibi I ity of a company or agency

faciìity also influences the public response"

t i on depends on percept i ons of the ab i ì i ty

or agency to operate the fac i ì i ty safel y.

bility and responsibility for liability are

in building public confidence. Finally, the

government to play a major and vi sible roìe

siting waste management facilities. The need

ì ic involvement to avoid opposition owing

publ ic involvement in the pìanning process,

s i zed.

l. substantiation of the premise that the facility
shouid be near the major sources of waste generation,

2. the process used to select the site,

3. information on the viability of the pìant,

4. ìong-term responses and liability'

5. the operatorrs exper i ence,

6, technology to be used,

l. types, sources and amounts of hazardous wastes'

8. the siting criteria,

measurements taken to protect the health of workers
and res i dents.

9

propos i ng the

Citizen reac-

of the company

Financial capa-

also essential

publ i c expects

in planning and

for early pub-

to the I ack of

must be empha"
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2.7 FACToRS r NF LUENC I NG HAZARDOUS WASTE GROWTH

lndustrial production rates, recycl ing incentives, and

ìegislative and regulatory actions are factors that influ-

ence the quantity of hazardous waste generated. The United

States Environmental Protection Agency has reported that na-

t i ona I product i on and consumpt i on rates are i ncreas i ng each

year (\Z - 6?6) whi le resource recovery of wastes has not

maintained this level. Thus waste generation increases and a

direct correlation exists between industrial production'

popu ì at i on growth and the generat i on of wastes.

lncentives for recycl ing are general ìy lacking in

western Canada. Ontario however, took the lead in Canada by

introduc i ng and support ing the Canad ian Waste l'later ia ls Ex-

change. The Exchange is hampered by a lack of information

on the types, quant i t i es, and I ocat i ons of hazardous wastes

throughout Canada. Further development of such an Exchange

is inhibi ted by economic considerations. A wel I managed re-

cycl i ng/recovery program would decrease the amounts of haz-

ardous \^/astes requiring treatment, storage, and disposaì.

The results of ìegisìative and regulatory actions to-

wards hazardous wastes have already been felt in Canada. ln

the .l970s, the main thrust of the legislation was directed

at water and air pollution. Effluent and emission standards

and controls, converted and redirected to land disposal

sites wastes that were previously discharged to water bodies

or into the atmosphere" This meant that more hazardous

wastes were being sent to landfiìl sites, pits, and dumps
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which were not environmentally acceptabìe for hazardous

waste disposal. . Unless production processes are changed,

more stringent ìegisìation means more waste wi I I require

speciaì treatment, storage, and di sposal .

2.8 HAZARDOUS WASTE LAW, LEG r SLAT I 0N, A_N!. REGU!AT lq¡l

This section introduces some of the legaì conditions

that affect the management of hazardous waste. Several com-

mon law remedies are appl icable for actions against improper

waste disposaì. However, as the discussion points out' com-

mon Iaw actions may provide inadequate publ ic defence

aga i nst poor management pract i ces. Th i s sect i on then exam*

ines the federaì government and provincial government roles

(concentrating on l'lanitoba), in the formulation of laws,

legislation and regulations that apply in hazardous waste

management. This section is by no means an all-encompassing

view of hazardous waste law, but instead attempts to provide

an overview of the legal devices, and their I imitations,

that affect the management of hazardous wastes.

2.8.1 Commqn Law ActicÞ

Several tort law remedies are theoretical ly avai lable

for damage to health and property caused by the unsafe man-

agement of hazardous wastes. These incìude nuisance, tres-

pass, negligence, strict liablity and riparian rights"

Whi le damages or an injunction may be obtained, a combina-

tion of factors presents serious I imitations to publ ic and
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individuaì cìaims from hazardous waste reìated damage.

These obstacles include proceduraì barriers as to \vho may

sue for damage; prob ì ems i n estab I i sh i ng cause and effect;

defences to liablity; and prohibitive expense (castrilli

1 982) .

2.8..l..l Nuisance

The Common Law has evolved two forms of action, those

of public and private nuisance. The tort of private nui-

sance has severe I imitations since, where the plaintiff is

an individual, the plaintiff must prove that he has suffered

damage beyond that suffered by a significant class of the

publ i c.

There are two aspects to the tort of private nuisance:

the interference with the use and enjoyment of someoners

property, and the actua I phys i ca I damag i ng of another rs

proþerty. ln the latter action, the plaintÌff does not have

to establ ish nuisance, but onìy that he has suffered damage

by an act of the defendant which could properly be cal led

nuisance. Where the complaint is for the interference with

the use ancl enjoyment of oners property, there is a baìanc-

ing of factors, including the uti ì ity of the defendantrs

conduct on h i s I and aga i nst the damage i ncurred by the

plaintiff. There are two types of remedies appl icable to

this sort of action: the granting of an injunction or a re-

st-raining order, and the assessment of damages. When the

court assesses damages, they are based on the devaluation of
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the enjoyment value of the land. The probìem with the tort

of private nuisance is that the plaintiff nust establ ish

cause and show a departure from nor,nal reasonable action.

Thus, i I ìegal dumping of hazardous waste would appear to be

amenabìe to a private nuisance action because of the low so-

cial value of such a practice. However, if there is statu-

tory authorization for the activi ty then the defendant may

be able to avoid liability if the firm is operating within

the terms of aPProvaì.

The tort of public nuisance has disadvantages in en-

vironmental law. A pubì ic nuisance is defined as an act or

omission that causes damage to rights held in common by al I

the public. lt is not necessary for the pubìic at large to

be affected, only those who will come in contact with the

presumed nu i sance. A prob I em ar i ses i n that the Attorney

General for the Province or for the Federal Government must

initiate action. lf a pr.ivate individual can prove that he

is suffering damage beyond that suffered by the general pub-

'I ie, he may have a cause of action for a public nuisance

suit. lt is possible for a private individual to bring a

suit as guardian of the publ ic interest, if he is able to

persuade the appropr i ate Attorney Genera I ¡ however th i s i s

rarely used. class actions are not maintainable for nui-

sance.
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2 .8. I .2 Trespass

The tort of trespass may be defined as the act'of en-

ter i ng on the I ands of another, wi thout consent or I awful

right, or after a lawful entry, refusing to leave when or-

dered to do so by the owner. 0nly the former part of the

definition may be appl icable to environmental law cases.

There are not many trespass cases i n envi ronmental law.

Further, there are no legaì precedents in Canada for tres-

pass in environmental law. Despite this theory's narrow ap-

pìication, it is arguable, for example, that a landowner

whose groundwater has been rendered unfit for his use by

subsurface migration of hazardous waste, cotlld sue in tres-

pass, unless the courts characterized such invasions as in-

direct (Castri I li 1982) .

2.8.1.3 Negligence

ln general, common law environmental actions are

brought against defendants under the various torts of nui-

sance (nuisance, strict liability and riparian rights).

Negl igent conduct is not required to establ ish I iabi ì ity in

nuisance. Negl igence is general ìy the consequence of the

act, and not the act itself. For this reason, most environ-

mental law suits are not brought as negl igence actions since

proof that the defendant's conduct fell below some legal ob-

I igation of care is difficult. Negl igence may play an im-

portant part in actions where the defendant claims the de-

fence of statutory authorization to nuisance actions" The
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problem arising from the tort of negl igence is that the

pì a i nt i ff must demonstrate causat i on. G i ven the nature of

hazardous waste, PÊrsons engaged in the handl ing of such

waste would be required to adhere to a higher standard of

care, making the demonstration of causation difficult to

prove.

2.8.1.4 strict Liability

The modern rule of strict ìiability in Canada is found

in the 1868 Engl ish case of Rylands v. Fletcher ((1868) 
'

L.R. ì Ex. 265 (EnS. H.L.)). Over the years, the rule has

been appl ied in cases involving isolated escapes of danger-

ous materials and wastes accumulated on the land in contra-

diction to nuisance.actions, usualìy brought for a continu-

i ng i nter ference w i th the use and enj oyment of one ' s I and .

I t i s not necessary that the substance cause damage i n order

for a I iabi I ity to attach, but rather that the defendant is

liable for all damage caused by the mere escape of the subs-

tance from his land, even though the reìease was neither in-

tentional ly nor negl igently infl icted.

There are diverse opi nions on the appl icabi I i ty of the

Rylands v. Fletcher rule. Strict I iabi I ity onìy has a cura-

tive impact on those with sufficient assests to meet I iabi l-

ity awards but little or no impact on those who would other-

wise be unable to meet such claims or who may have already

gone out of business" ln heavy industrial areas it is pos-

sible that hazardous waste activity would not be considered
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a non-natural, exceptional use of land" The result could be

that there wou I d be no compensat i on for i nj ury under th i s

theory in such areas. Acts of God, del iberate acts of third

persons and statutory author i ty are amotìg the defences

avai lable to defeat a strict claim (castri I I i 1982).

2.8.1.5 Riparian Rights

An action which is similar but not identical to the

pr i vate nu i sance act i ons i s the i nterference wi th an owner's

riparian rights. These rights are not propriety in the

sense that one actuaìly owns the waters of the lakes, rivers

and streams appurtenant to oners property, but rather the

r i ght to ut i I i ze such water, and to rece i ve the water wi th

no diminution in qual ity or quantity. The plaÌntiff does

not have to prove damage since the introduction of the pol-

lutant is an actionable wrong, even without proof of damage.

ln precedent, the court has held that it was unnecessary and

i r re I evant to show the i mpor tance of the defendant ' s bus i -

ness to the communÌty or its economic necessities, in order

to succeed in the action.

Whi le tort theories of recovery har¿e potential appl i-

cation to the modern probìems posed by hazardous waste,

there are substantial barriers extant to their systematic

use in this area. ln Canada, there is I ittle precedent for

the use of common I aw remed i es i n envi ronmental I aw. At

present, the burden of proof for risk of damage reFts with

the plaintiff. ln situations where there is conflicting



3l+

scientif ic opinion, potential risk may be diff icult to

prove. Since ,'eguìatory schemes for hazardous waste manage-

ment do not provide remedies for third party damage, reform

of tort law to meet such gaps appears necessary. ln time,

as envi ronmental law cases become more prevalent, precedents

will be estabìished changing the nature of common law ac-

tions in environmental cases.

2.8.2 The Federaì Government Roìe

ln the early .l970s federal environ

was directed to controlling air and water

issue of industrial toxic chemicaìs was no

the mid-1970s when parl iament passed the

mental ìegisla

pol lution.

t deaìt with u

Envi ronmental

tion

The

ntiì

Con-

taminants Act (S.c. 197\-75-76, c"72). I./hi le the Act ad-

dresses the import, manufacture and use of toxic chemicaìs,

no federal law addresses the disposaì or management of haz-

ardous waste except for poìychlorinated biphenyls (PCBs) un-

der the above mentioned Act. This is the case, notwith-

standing that the federal government regards hazardous u/aste

as ranking as one of the rrhighest priority environmental

concerns in aìl regions of the country'r (nathay 197Ð. The

review of federal efforts with respect to regulating hazard-

ous waste will concentrate on the regulatory program con-

ta ¡ ned i n the Transpor tat ion of Danqe-re-Us. E99!!! Aç!. The

Tr anspor tat i on of Da nqerous Goods Ac'L (s.e. l980-8ì, c.36),

administered by Transport Canada since it ì^ras passed in

mid-l!80, evolved from the need for a manifest system to
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track dangerous goods and hazardous waste movements from

gener3tion to final treatment and disposal. The Act and

reguìations establ ished a system of compl iance with safety

standards, safety marks, and requ i rements appl i cab I e to dan-

gerous goods. The Act makes it an offence to handìe, offer

for transport or transport any dangerous good, unless the

appì i cable safety requi rements and marki ngs are i n compl i -

ence with the Act. The Act also includes a provision for

federaì-provincial agreements for implementing and enforcing

the law's provisions w¡thin a province.

John Roberts, Federal l'linister of Environment, at the

time of the Act's Passage, stated

that the Act wouìd make it possible to control the
international and interprovincial shipment of haz-
ardous waste from "cradle to graverr through the
development of a nation-wide manifest system to
assist federaì and provincial governments in the
overall management of hazardous waste (Environment
Canada I 980) .

The f'linister, addressing the division of responsibilities in

the waste management area, emphasized that rrlt is a matter

of great concern to the provinces' which have management re-

sponsibility for hazardous waste disposal...rr (Environment

Canada I 980) .

0ther federal legislation may influence the management

of hazardous waste. Specific uses of regulatory law have,

in fact, contributed to a waste disposal problem on land.

For example, the development and enforcement of regulations

concerning air and water emissions have forced ¡ndustry to

dispose of its sludge wastes in landfills" Federal legisla-
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tion, such as the Env i ronmenta l Contaminants Act has con-

tributed to the disposal probìem because of the toxic subs-

tances it has banned or restricted. This Act has pressured

present disposal practices by forcing to ìandfill or stor-

âgê, substances potentiaì ly harmful to human health and the

env i ronment . The Ocean Dump i nq Contro ì Act (S . C.

197\-75-76, c.5Ð may also influence the land disposal of

hazardous wastes. The Act places pressure on waste dispos-

al faciìities on land, as the Act requires that no ocean

dumping of waste takes place except in accordance with the

terms and conditions of a permit issued by Environment Cana-

da.

2,8 "3 The Prov i nc i a ì Government Ro le

Provincial governments have substantial constitutionaì

author i ty to dea I wi th hazardous waste d i sposa I and reì ated

matters (T¡e Consti tutien Act, 1867 as am., s.92 (13) ) . Pro-

vincial legislation, I ike federal law, has concentrated on

the control of air and water pollution discharges" The ina-

dequacy of ìegisìation to deaì with the probìems of land

disposal of hazardous h,aste, ãs wel I as the I imitations of

early provincial legislative schemes directed to traditional

hraste disposal, have prompted provincial governments to ad-

dress the various legaì facets of hazardous waste manage-

ment" Such is the case in the Provinee of f'lanitoba.

The ttanitoba Governmentrs response to the inadequacy

of legislation concerning the management of hazardous waste
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was the proc I amat i on on August 20, I 984 of The Danqerous

Goods Handl i nq and Transportati Õn Act (s.¡,t. 'l984,

c./-Cap.Dl2) . The Act enabìes the government to establ i sh

general standards for the generation' storage' transporta-

tion, disposal and use of dangerous goods, including hazard*

ous wastes. Hazardous waste wh i ch i s recyc ì ed ' reused or

recovered is classified as a dangerous good and not a haz-

ardous waste. The Act provides for the controì of aspects

of hazardous waste management incìuding: siting, monitoring,

i nventory, recyc I i ng, reuse ' recovery ' transboundary move-

ment of waste, perpetual care and financial responsibi I ity'

as wel I as outl ining the role of the pubì ic.

Under the legislation, a manifest system and a regis-

tration and I ícensing process addresses the issues of inven-

tory, moni tor i ng and movement of wastes . Hazardous waste

transporters and facilities are required to be licensed and

hazardous waste generators are required to register with the

province. Legislative control over facility siting is as-

sured by the requ i rements, under the Act, to obta i n a I i -

cense, to assess pubì ic opinion and to complete an impact

s tudy .

Financial responsibi I ity is dealt with in the I icense,

which covers bonding and adequate insurance. ln the ease of

an envi ronmental accident, responsibi ì i ty rests wi th the

agency in custody or controì of the hazardous waste. A

mechanism for cost recovery has been established in the leg*

islation by aì lowing for recourse to the eivi I courts. Per-

petual care is a condition of the lieense.
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0ther provincial ìegislation may influence the manage-

ment of hazardous waste in l'lan i toba. The ma in statute gov-

erning waste management in I'tanitoba is the Clean Env i ronment

Act (S.t't. 1972, c.l6 as am.). This is a very comprehensive

statute, deal ing with all aspects of envi_ronmental poì lu-

t ion. The Act enab l es the l'lan i toba Env i ronment Depar tment

to set standards on envi ronmental quaì i ty and to. prevent

contamination of the air, water and soi ì. under this Act

hazardous waste or mater i al s are deal t wi th vi a spec i al 0r-

ders which the l'linister is empowered to issue. As this Act

conta i ned no regu I at i ons govern i ng hazardous waste manage*

ment, lli ni ster i al 0rders were, í n effect, tai lor-made, mi ni -

regulations which appl ied to specific sites and operations
È

which endanger the environment Ine Danq rous Goods Han-

dl ino and TransÞortation Act will avoid the l'1 inisterial need

to custom-design regulations to deal with provincial ly gen-

erated hazardous waste.

The fol lowing Acts and regulations also may have some

impact on hazardous waste management, subjeet always to be-

ing superseded by The Danqerous Goods Handlino and Tle¡!p-e!-

ta!þn Act. GeneraI wastes are reguIated by the Waste Diq*

posa I Grounds Requ I at i ons (l'1an. Reg . 2O8/76) pur suant to the

c I ean Env i ronment Act . These regu I at i ons set out reg i ster-

ing requirements, standards, location, classification of

sítes and ground operational requirements. Division v of

the Sani t ion Reg-ul-e-ùgls (R . R.14. I 97 I , P2 I0-R3) under the

Pub-l ic HeaJth Act (S.t4. 1965, e.62" s.l) specif ies that the
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handl ing a

a medical
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cides in

the C I ean

nd storage o
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l'lan i toba is

Env i ronment

f industriaì waste must be approved by

ea I th . These regu I at i ons a I so set out

disposal grounds. DisposaI of pesti-

to be carr i ed out i n compì i ance wi th

2

Act and the Pub I c Hea I th Ac'L and

their reguìations as specified by the Pesticide and Fer.tL-

lizer Controì Act (S.fi. 1976, c.l9) .

9 CASE STUDY: THE BAVAR I AN HAZARDOUS I.JASTE I'IAN AG E I4E NT

SYSTE14

Bavaria had started a state wide system for the dis-

posa I of hazardous v'/astes bef ore the l{aste D isposa ì Act was

drafted in the Federal Republ ic of Germany" The Bavarian

system comprises l0 regional col lection stations and J cen-

tral treatment plants (Schwei nfurt, Schwabach and Ebenhau-

sen/ Gaìlenbach), seen in Figure I. With the exception of

the treatment plant of Schwabach, which is run by a munici-

pal co-operative, al I the other faci I ities and col lection

stations are run by the Gelìschaft Zur Beseitigung von Son-

dermull in Bayern l'lBH (Company for disposal of Speciaì Waste

in Bavaria Ltd.), GSB for short. This section examines the

Bavarian Special Waste f'lanagement System by looking at the

operat i on of the Ebenhausen Treatment P I ant and Ga I I enbach

Landf ill Site, which the author visited in t'lay 1984.

I n Bavar i a, spec i a I wastes (hazardous wastes) are de-

fined as rrthose residues which, due to their qual ity and

quanti ty, cannot be removed wi th municipal waste, and which
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Figure 1. Hazardous Waste Management System in Bavaria



l+l

are not accepted by any of the existing institutions such as

hospitals, private shredder,pìants, processing plants for

carcasses, centra ì depos i ts for nuc I ear res i dues, etc.rl

(GSB 1983) . ln VJest Germany The \.Jaste Disposal Act (1971)

created 3 categories of individual waste:

ì. Group l: Waste which may be dumped' provided that
certain precautions be taken to avoid contamination
of soil, water and air.

2. Group 2: Waste of organic origin which can be incin-
erated w i th or w i thout pretreatment. The combust i on
gases must be cleaned from dust and harmful gases.

3. Group l: Waste of organic and inorganic nature may be
dumped only after chemical or physicaì pretreatment.

GSB was establ ished in lll0 as a co-operative with the

sharehoìders being the Bavarian State (782), J municipal or-

ganizations (82), and 56 industrial companies (ì42) (Defreg-

gêr, l98l). GSBrS task is to provide and operate the faci l-

ities necessary for the treatment of special waste and for

the recovery of raw materials from hazardous wastes generat-

ed in Bavaria. lt is a public service non-profit company.

The biggest and most modern of the Bavarian hazardous

waste facilities is the facility Ebenhausen/Gallenbach which

was started up in 1976 on a 4-hectare site in Ebenhausen

near lngolstadt and a ì/-hectare landfi I I in Gal lenbach l+0

km away (no suitable site was available next to the treat-

ment pìant) .

The Ebenhausen plant is a ful Iy integrated faci I ity

and comprises three areas. The ÌrGeneral Partrr with a build-

ing for offices, laboratoryo personnel rooms, eafeteria'
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weigh scaìes for trucks' workshops' stores and garages. The

"Chemicaì-Physicaì Treatment Plant" for inorganic substances

I ike used acids, äìkal ies, gâlvanizing and other inorganic

sludges and solutions containing chrome, cyanides, nitrites

and heavy metals. After treatment, the sludges are dewa-

tered and the effìuents are discharged into the river,

whereas the solids from the dewatering are either fed to the

incineration pìant or land-filled. ln the 'rlncineration

Plant" al ì those substances which contain organic matter are

burnt and are pretreated or not, depending on their nature.

Prior to the treatment, waste samples are taken and

analysed by the laboratory to determine the type and se-

quences of processes to be appl ied. Wastes are del ivered to

Ebenhausen by I+0 to 60 trucks per day. About 4096 of the

waste trucks come from GSB col lection stations and the re-

maining 6O% is del ivered directly from the pìants where the

\^,astes are generated. The ìaboratory check ensures that the

waste identification given by the suppl ier is correct. Af-

ter the del ivered wastes are weighed, checked and cìassi-

fied, they are discharged to the appropriate pit or tank,

depending on the treatment process required.

The landfill site in Gallenbach comprises l/ hectares

and is located on a 8-l8m thick clay-loam layer" This layer

prevents contaminated þlater and other liquids f rom soaking

through to the deeper ground-water level. Sand' gravel and

moraine deposits above this layer must be removed as exten-

sions for further landfi I I ing become necessary" Gal lenbach
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has a capacity of approximately .l.4 
mi I ì ion cubic metres of

rvaste. GSB estimates that it has a 20 year I ife. An opera-

tionaì buiìding is at the empìoyees' dîsposal with office'

rest and social rooms, and a test room for checking of the

hazardous refuse de I i vered. A shed i s prov i ded for the

earthmoving equipment and a weigh scaìe is instal led as

well .

The outer s ì opes of the ì ancif i I I are grassed and

pìanted during extension of the dumps so that the appearance

of the ì andscape i s changed for a rel ativeì y short time

onìy. The inside of the landfi I ì is scaled with a clay I in-

ing, a minimum of 40cm thick. Leachates are col lected by

means of drains with filter gravel bed down to about 2m be-

low the floor leveì and are taken to a retention basin with

a capacity of looo cubic metres, in which they are subjected

to treatment. Two basins are provided for the surface wa-

ter. lf the water qual ity in these basins' once tested, is

found to be satisfactory the water is discharged in the re-

ceiving stream, the Paar. Sampling pipes are instalìed down

to the ground water leveì so as to allow continuaì monitor-

i ng of the ground water.

The GSB Ebenhausen faci I i ty provides 70 ful I time jobs

and is the second largest employer in Ebenhausen. The com-

pany has a good publ i c rel at ions program' as GSB extends

much effort effort to investigate complaints and to ensure

problems are al leviated. A publ ic open house is held twice

yearly to fami I iarize residents with plant operations. 0f-
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ficiaìs stated that public fear caused opposition to two

proposed s i tes before the present I ocat i on was estab I i shed .

0nce the Ebenhausen/Galìenbach facility was in operation,

publ ic concerns were reduced because none of the anticipated

problems mater i al i zed.



Chapter I I I

HAZARDOUS WASTE I4ANAGEI4ENT ECONOI4I CS

I t i s est i mated that n i nety percent of hazardous

wastes are handled improperly in l'lanitoba (1,ìanitoba Depart-

ment of Environment .l982) . The problem of mismanagement of

hazardous wastes is the result of the fai lure of the market

system to al locate the cost of proper management to the

waste generators. This chapter examines the private and so-

cial costs of hazardous waste management and the economie

and pol icy methods avai lable to real locate these costs to

increase overal I social wel I-being.

3. I PR I VATE VERSUS SOC I AL COSTS

Th i s secti on exami nes the costs that hazardous waste

disposal presents to both the waste generator and society.

Social costs are those costs which society must absorb be-

cause of improper disposal in terms of its health, economy'

or environmentr or in terms of financial costs paid in the

forms of subsidies or for government enforcement of regula-

tions. Private costs may be defined as those costs which

waste generators must pay for the proper disposal of haz-

ardous wastes and/or the costs that wi I I accrue to them be-

cause of improper disposal"

u5
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It is a fundamentaì principle of economic theory that

the free operation of perfectì¡. competitive markets wilì

lead to an efficient al ìocation of resources in the absence

of externaì íties. The probìem is that neither environmental

qual ity nor the pol lution that degrades it, is currently in-

cìuded i n the market system. Any f i rm or i ndividual may

discharge wastes into the air, water, or soi I without pay-

ment, subject only to existing pol ìution controì legisla-

t ion.

ln a competitive market economy firms trying to maxim-

ize profits wiìì seek to reduce their overall production

costs as much as possible. The generators of hazardous

wastes are aware of the potential impl ications of improper

storage and disposal. These wastes have been improperìy

handl ed because of the economi c costs assoc i ated wi th the

safe disposal. ln the absence of strict ìegisìation' regu-

ìations, or disposal fees' generators wiìl dispose of their

non-economic output cheaply and efficiently (in thei r per-

spective) through discharge into surface hraters or sewers,

burial in municipal landfi ì I sites, oÍ incineration with

littìe concern for air pollution control.

Economic studies define a solution to the environmen-

taì probìem in terms of a singìe criterion: maximizing so-

cial welfare or, as it is sometimes referred, social effi-

ciency. Sociaì efficiency means achieving a pol lution

control ìevel such that any further control would impose

abatement costs greater than the savings in pollution damage
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or welfare benefits that wouìd result. lf it is not possi-

ble to define a social welfare (wel ì-being) function, then

the objective can be stated in terms of Pareto efficiency.

Pareto efficiency requires pol lution control unti I the point

at which no person could be made better off by more or less

pollution without making others worse off . ltlaximizing so-

cial efficiency, ffiây in some cases, reduce to determining

poìicies which minimize the risk of serious environmental

harm at a resonable cost.

Social welfare wi I I be improved if a pol luter is com-

pelled to reduce polìuting activity below the amount that

would occur in a perfectly competitive private market. The

pol luter shouìd produce at the point where the sales price

equals the marginal social cost of an additional unit of

output. One way to achieve this result, wouìd be to force

the firm to pay for the damage caused by its pollution. lf

this external effect is recognized in a market transaction,

then private profit maximization wi I I require estabì ishing

output such that the price equals the marginal cost of pro-

duction plus the margìnal damage that must be compensated.

Levying a tax schedule upon the producer equal to his margi-

naì damage, wi I ì automatical ly bring his production into a

welfare maximizing position. lf the polluter is f acecl with

a price for his pollution output, he is then free to choose

betbreen reducing output and instal I ing pol lution controls

to maximize his own profits. lt is clear,'however' that the

government must act to impose a tax if this welfare maximiz-

ing state is to be achieved.
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Environmentaì problems wiìl arise in the absence of

government admi ni stration of a hazardous waste management

system. These probìems wi ì I consist of poì ìution levels

greater than wouìd be socially desirable. Because the gen-

erator of hazardous wastes does not pay for the use of the

environment, the firm's production costs wi ì I be less than

the reaì costs of its production to society as a whole. The

external costs of i ndustr ies improper di sposal methods (or

externalities), are borne by society, creating a divergence

between pr i vate and soc i a l costs, and market fa i l ure. Under

these circumstances the waste generator has no incentive to

make more efficìent use of the environmental resources by

d i spos i ng of h i s hazardous wastes proper I y.

A variety of economic solutions to this type of market

def i c i ency have been suggested (creat i on of property r i ghts 
'

estab'l i shment of market pr i ces, eff I uent charges) i n the

past in response to other forms of pol lution. However, ow-

ing to the special nature of hazardous wastes, these solu-

tions may not be appì icabìe to the case in question"

7"2 TFIE SPECIAL NATURE OF HAZARDOUS WASTES.- 

-
The economics of hazardous waste management are spe-

cial and unusual. This is because the overriding criterion

is saf ety . Hazardous v,,astes must be transported saf ely,

stored safely, and disposed of safely" This makes the tra*

ditional approaches to the analysis of pol lution control in-

appropriate and comprehensive eost-benefit or risk-benefit
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anaìysis unfeasible. The publ ic perception is that the need

to protect human health and the environment from hazardous

wastes, far out\^/eighs the f inanciaì costs of building facil-

ities, controììing them, or legisìating against the produc-

tion of specific toxic materials. Given the nature of haz-

ardous wastes and the interest shared by the general publ ic'

industry, and the federal and provincial governments in the

management of these wastes, improper di sposal i s no ìonger

an opt i on to be cons i dered.

Pol ls conducted by Robert cameron l'litchel I of Resourc-

es for the Future conclude that 869é of those surveyed iden-

tified hazardous waste disposaì as an issue which worried

them greatìy (Darmstadter 1983). The publ ic has come to de-

mand the safe disposal of hazardous wastes. lt is only

within the constraints of safety that we can begin to ex-

plore ways of handl i ng hazardous wastes wi th the greatest

economy. The economic question is not 'what is the social ly

optimal balance between safe disposal and unsafe disposaì?'

but rather 'what is the social ly optimal al ìocation of the

costs of safe disposal of hazardous wastes?'

3.3 HAZARlgus WASTES E C0N0t4 I CS

3,3.1 Costs ssoc i ated with Hazardous Waste D i sposal

G iven the spec i a I nature of hazardous v'/astes, and so*

cietal expectations for the safe management of these wastes'

the guestion of the allocation of the eosts of safe disposal

ean be addressed. Four types of costs are associated with

hazardous was te d i sPosa I :
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ì . avo i dance costs costs of proper d i sposa I

of removal and cìeanup after2 abatement costs = costs
i mproper d i sposa l

3. compensation costs = injury costs incurred between
improper disposal and cleanuP

4. transaction costs = admi ni strative and legal costs of
control I i ng and a I ì ocat i ng the costs of hazardous
wastes. (Harvard Law Review 94 l98l).

The al location of the costs of waste di sposal should be to

minimize the sum of these four costs in order to maximize

social welfare.

ln the long run the most economic and social ly optimal

method of hazardous \^/aste management is safe disposal. Ex-

amples indicate that the abatement costs associated with im-

proper disposal are much higher than the estimated avoidance

costs. Yet the I ack of proper d i sposal , i n pre-regul atory

time, i ndicates that the hazardous waste generators found

the actuaì costs of improper disposaì (no treatment), plus

the potential but unl ikely future compensation and abatement

costs, to be much less than the costs of avoidance. Various

methods are avai lable to deter unsafe disposal to decrease

the soc i a I costs of hazardous waste d i sposa I .

3.3"2 Economic lncentives for Reducing UnsaG DLSposal

The focus of this section is on the economic aspects

of deal ing with the external costs of hazardous waste dis-

posal. A variety of economic programs can be brought to

bear on members of industry to encourage safe disposal of
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generated wastes. Some poss i b ì e means of government i nter-

vent i on - eff I uent charges, i ncent i ve payments, enforcement

of quaì ity standards and disposal fees - are considered in

this section.

3.3.2.1 Tax-Subsidy Solutions

Economists have long held the bel ief that in a Pareto-

relevant external diseconomy situation, a negative price

would be placed by a government agency upon the external

di seconomy. An external di seconomy, such as hazardous waste

discharge, can be counteracted by levying a tax upon the

acting party in direct proportion to the amount of disecono-

my that is created. Alternatively, the desired basel ine

level of hazardous waste generation could be calculated and

the government couìd subsìdize the acti ng party for reduc-

tions in the level of waste discharge. Tax-subsidy solu-

tions leave substantial discretion to hazardous waste gener-

ators to determine and implement the least-cost method of

poì lution abatement. Each waste generator may choose how

much abatement to provide, subject always to the constraint

that taxes must be paid. Figures 2 and J respectively show

the effects of both a flat rate and variable effluent tax on

unabated poìlution (ie unmanaged hazardous waste). Effluent

taxes generate revenues for the government which wi I I reduce

the publ ic costs for the management of hazardous wastes"

These taxes provide a continuing incentive for improved

abatement performance through waste reduction technology.
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3.3.2.2 Government Regulations

An alternative approach to the .problem of external

diseconomy is for the government agency to directly regulate

the quantity of externaì diseconomy that will be permitted.

The creat i on of government regu ì at i ons for the hand I i ng and

disposal of hazardous wastes and the establ ishment of penal-

ties for unsafe disposaì, may provide the economic incentive

necessary to make firms pay avoidance costs. Penalties may

take various forms: fines per unit of emission beyond the

standard, fines for each day the standard is exceeded' lump-

sum fines, or jai ì terms for violaters. Figure 4 i I lus-

trates how government regulations or standards affect haz-

ardous waste disposal. For regulatîons to be effective, the

fines must be large enough to exceed the treatment costs' so

that the generator will be interested in disposing of his

wastes safe l y. The transact i on costs of enforc i ng such a

regulatory system may be very high compared to the benefits

(Harvard Law Review 94 l98l) . þJithout strict government en-

forcement there will be strong economic incentive for im-

proper disposa'l .

3.3.2.3 Disposal Fees

A third alternative would be a disposal fee systcm

that would be used to establ ish a non-profit government run

disposal faci I ity. Through mandatory I icensing of aì I waste

generators, a flat fee could be imposed which would be re-

lated to the size of firm and the nature of waste. This fee



Fine

Standard
Marginal
Damage

Marginal Treatment
Costs

Dollars
per
fonne

TJ(

Abatement ---+
1009ó

Figure 4- Effluent Regulations or Standards

The government regulates the amount of abatement
that the firm must provide. The fine must be
large enough to exceed the treatment costs to
be eFf,ective.

iaI
n

Net
5oc
Gai

TotaL Treatmen
Cost

T* - -l-east cost point For Firm"



56

would not be closely associated wi th the exact voìume of

h/aste generated, So that there wouìd be no incentive for

generators to h i de wastes (vi a dumpi ng) (Harvard Law Revi ew

9\ l98l). A system of this nature el iminates incentives to

firms to lower their production of hazardous wastes, but it

also eliminates the high external costs of improper dispos-

al. Figures 2 and 3 also i I ìustrate the effects of both a

flat rate and variable rate disposal fee on hazardous waste

d i sposa I . The f i gures represent the I owest cost to the

firm. ldeaì ly, a variable rate disposal fee would charge

firms for the full costs of disposal; however, it is very

costìy and difficult to obtain the information that is nec-

essary to charge f i rms correctl Y.

3.3.3 Externaì Costs

Transportation is a major cost in the disposal of haz-

ardous wastes and is sensitive to the number and the loca-

tion of the waste treatment sites. ln economic terms, there

is generally a trade-off between plant economies of scale

and transportation costs i n the treatment of hazardous

wastes. The construction of several smal I scale plants

would reduce the the transportation costs and risk, beeause

of shorter haul ing distances. The const,ruction of smal I

pl ants sharpì y i ncreases the capi tal expend i ture, and total

system operating costs will rise if transportation cost sav-

ings are insufficient to offset the lost economies of scale.
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The amount of hazardous wastes that require transpor-

tation to an off-site disposaì faciìity is dependent on ec-

onomic costs. lf the tariffs charged at a central treatment

facility, combined with the transport costs, result in very

high costs, two things may happen. Waste generators may de-

velop on-si te faci I i ties or they may resort to dumpi ng.

Should the tariffs on the other hand be low, firms with the

abiìity and ìiabilities to dispose on-site may find it eco-

nomical to use the central facility. Consequentìy, the off*

site disposal facility wouìd have to treat a much greater

volume of waste.

The volume of hazardous wastes that require off-site

treatment wi I I be strong I y affected by chang i ng technol ogy.

Waste products today couìd be recycleable tomorrow or they

may be el iminated or reduced through advances in technology.

Advances in technology may also alter the econom'rcs of on-

site disposal. I'lore f irms may choose to process and dispose

of their own hazardous l^/astes if the economic conditions are

suitabìe. Technologic advancements add another uncertainty

i n the est i mat i on of the vo I umes of hazardous wastes that

will require disposal in the future.

3 "3"\ Reduci ng Hazardeqg l,lagle-q

As government regulations concerning disposal of haz-

ardous h,astes are enforced, and the penalties for improper

di sposal become severe, hazardous waste reduction through

recovery, recycl ing, or exchange wi I I become more economi-
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cal ly ettractive to waste generators. There are other ben-

ef its as well . l,laste generators that recycle, or exchange,

do not have to worry about future abatement and compensation

costs. Vaìuable resources can be recovered and reused, and

f i rms can reduce dependence on i ncreas i ng ì y scarce and ex-

pensive raw materials.

Accord i ng to the Un i ted States Env i ronmenta I Protec-

tion Agency, onìy 3 to 5 percent of hazardous b/astes are

current I y subj ect to resource recovery. Compan i es spec i a I -

i z i ng i n the market i ng of resource recovery techn i ques sug-

gest up to 8O percent of present hazardous ìn/astes couìd be

recycled (Rams 6 Simcoe ì98.l). Those areas identified as

having the greatest potential for recovery, include energy

and materials recovery from concentrated organic liquid

waste, and the recovery of metals from industriaì sludges

and meta I pì at i ng wastes.

ln the United States and, to a lesser extent, în Cana-

da, the idea of exchanging wastes among industries is being

promoted. A waste exchange is an agency establ ished to re-

duce the amount of waste generated by industry. What may be

useless waste to one industry may be a useful raw material

to another; a waste exchange helps industry both to dispose

of unwanted ì^/aste through sa I e to another i ndustry and to

acqui re certai n raw mater i al s der ived from wastes generated

by other i ndustr i es. I n short, a waste exchange benef i ts

industry through reduced costs and reduction of the quantity

of wastes generated.
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The Canad ian Waste È1ater ia ìs Exchange (C[,J|4E) i s such

an agency which has operated since 1978. Funded by govern-

rnent and i ndustry, cl./llE pub I i shes quarter ìy reports ì i st ing

wastes wanted and wastes avai labìe according to ten differ-

ent categories of waste. Those wastes most I ikely to be ex-

changed are acids, catalysts, solvents, combustibles, resi-

dues with high metaì content, and spent oi I (Durso-Hughes E

Lewis 1982) . Although this represents only a smal I portion

of the tota I hazardous I^,astes produced , bY exchang ing these

wastes, the totaì d i sposal needs for hazardous wastes i s

reduced.

3.3,5 Pavinq For PasL Disposal Problems

The costs of past improper disposaì are often borne by

society because legaì action is not possible when the firm

responsible cannot be identified or when it is protected

from assuming I iabi I ity. To eìeviate some of the burden of

these abatement and compensation costs, U.S. state and fed-

eral governments have legislated funds which are supported

with fees paid by hazardous waste generators.

The most prominent of these is the United States 'Su-

perfund' establ ished under the Comprehens-ij{e Env i ronmenta I

@, Compensation, 4| Liabil itv Act. Superf und, êh-

acted in December, 1980, sought to create a Sl.6 Ui I I ion

trust fund over a five year period starting in l98l' to pro-

vide for emergency and long-term cìeanup of chemical spi I ls

and abandoned hazardous waste sites. Superfund receives 87?
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of its funding from taxes on oil and on 42 specific chemical

compounds. The remaining llZ corncs from generaì tax rev-

enues (EPA Journal l98l) .

Fee payments are ineffective in the deterrence of im-

proper hazardous waste disposal ' because these payments are

not related to a firm's disposal practices. lf the fees

were imposed on the basis of the volume of hazardous h/astes

generated, there wouìd be increased proPer disposal of haz-

ardous wastes. The ma i n contr i but i on of these funds to m i n-

imization of total social costs, is their abi I ity to provide

abatement and compensation costs wi th lower transaction

costs than through legal channeìs.

3 "\ SUf4t4ARY

Given the potential threat that the improper disposal

of hazardous wastes presents to human health and the envi-

ronment, improper disposal is no longer an option for socie-

ty to consider. The probìem is compounded by the fact that

the hazardous waste problem wi I I not go away. As industries

continue to grow, so may the volumes of hazardous wastes

that wilì require management. Some hazardous wastes are by

theï r nature bio-accumuìative and non-degradeable, so they

will remain in the environment for a ìong t¡me" As teehnol-

ogy advances, new chemicals and new processes wi I I add to

the growing I ist of known hazardous wastes. These ìdastes

wiìl have to be adopted into the management system' As

awareness of the problem increases, more cases of improper
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disposal will be discovered and which will require atten-

tion.

From societyrs point of view, avoidance costs associ-

ated with proper disposal techniques are still much less

than the abatement and compensat i on costs assoc i ated wi th

improper disposaì. However, the increasing costs of proper

disposal in landfill sites, and by other more secure methods

are beg i nn i ng to create i ncent i ves for f i rms to reduce the

amount of hazardous waste they produce" Recovery, recy-

cling, and exchange wilI heìp to ìessen the potential social

costs of hazardous waste d i sposa I by reduc i ng wastes, and

hence, the problem.



Chapter I V

THE FUTURE OF HAZARDOUS WASTE I'lANAGE14ENT IN

T4AN ITOBA

l'lanitoba must develop a diversif ied management ap-

proach for dealing with provincialìy generated hazardous

wastes. Th i s chapter exam i nes hazardous waste d i sposa l

trends i n the provi nce and proposes improvements to the

present system. Chapter lV begins by considering the cri-

teria essentiaì to ensure environmental and societal accept-

ability for the siting of management facilities" The Haz-

ardous Waste lnformation Exchange's data base was compi leci

to accurately portray the present hazardous waste disposaì

and generation trends in the Province. A constraint mapping

exerc i se makes use of the cr i ter i a and the i nformat i on base

to develop a series of map overlays to screen out unaccepta-

ble areas in the southern l'lanitoba study area. Finally' the

ehapter eoncludes by applying the information contained in

this report to present a hazardous waste management plan

f or the Prov i nce of l'lan i toba "

6z
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4.I SITING CRITERIA

0f primary importance to a hazardous waste management

system is the siting of coì lection, treatment, storage and

disposal facilities. This section expìores the options

avai lable for the siting of management faci I ities.

4.1..l Facilitv Requ i rements

How the facility components might be geographically

distributed is a critical issue to be considered in the pro-

cess of seì ect i ng s i tes. The essent i a I components of a

waste management system - collection stations, incineration

and physicaì/chemical treatment facilities, and landfilìs -

need not necessari ly be ìocated at the same site. A central

ccnsideration is whether these technologies can or should be

ìocated at one site (a centralized facility), where aìl the

s i t i ng requ i rements for each technoì ogy can be found; or on

more than one site (a decentralized facility) with the tech-

nologies appropriately al located to severaì locations.

The central ized system would support treatment and

storage facilities and a secure ìandfill at the same site,

which wouìd be supported by regional coì lection stations.

Col I ect i on stat i ons store and assemb I e for trans-sh i pment

hazardous wastes from local industries. Where economical Iy

feasible for specificalìy large volume wastes, a degree of

pre-treatment at a col lection station would reduce the waste

volume requiring transport to the central facility" A cen-

tralized facility must satisfy several exacting conditions:
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the fac i ì i ty must meet demand i ng env i ronmenta I standards for

a slrcure ìandfiìl and/or the faciìity must have access to a

sewage system with adequate capacity for reduction of toxic-

ity; the faci ìity should be located as close as possible to

major waste generation areas; the faci ì ity must have atmos-

pheric conditions suitable for dispersal of incinerator flue

gases; and the faci lty would require more ìand than any in-

dividuaì site in a decentralized system (OWt'tC Phase I Report

ì982). However, a central ized faci ì ity may result in ìower

capi tal and operati ng costs than a decentraì i zed system.

A decentral ized system may contain many possíble sit-

ing variations and could incorporate regionaì col lection fa-

ci I ities. Possible combinations of a decentral ized system

may include: dispersed facilities with the engineered land-

fi I l, the physical/chemical treatment plant and the inciner-

ator each located at separate sites; and partial ly dispersed

faci I i ties wi th two of the three treatment and di sposaì com-

ponents located at one site with the other located at an-

other site. The number of components that may be located on

one site is dependent upon the conditions each site possess-

es

4. ì .2 Factors Af f ec-t Lng l-ocat io0

The assessment of system options must include several

siting factors - social, environmental, economic, technical

and engineering - and each must be studied thoroughly before

a preferred system can be seleeted (OWflC Phase I Report
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l98Z). This section highlights some of the criteria that

must be considered when determining potential sites for haz-

ardous waste management facilities. Site criteria are used

to select potential facìlity sites and to compare potential

sites.

Criteria for seìecting sites for col lection, treatment

and disposal of hazardous wastes are defined under five main

considerations: physicaì and bioìogical, transportation,

landuse, socio-economic and technical/financial .

4.ì.2.ì Physìcal and Biological

Stab i ì i ty and permeab i t i ty of the earthrs surface are

of prime importance in the determination of siting for any

waste handl ing faci I i ty. The nature of a hazardous waste

management faci I ity dictates selection of a site which of-

fers max i mum natura I protect i on of the subsurface aga i nst

acc i dents , construct i on fau I ts or other means by wh i ch con-

tam i nants may escape conta i nment (f'loe I I .l982) . For th i s

reason, naturaì surficial deposits beneath such a faci I ity

must be capable of providing a first line of defence against

groundwater contamination. Surficial materials best suited

to a waste management site are fine-textured lacustrine de-

posits or glacial ti I I exhibiting textures classified as

clay loam or finer. The materials should be greater than 15

metres thick, and should exhibit an in-situ hydraulic eon-

ductivity (permeability) of l0-6 cmlsec or less (Floell

t982).
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Steep slopes may be subject to slumping and erosion,

especial ìy if vegetation is removed. For this reason, areas

with steep topography would not be desirable. A relatively

level topography is preferred for ease of construction and

for safety purposes.

Drainage must also be considered to prevent contamina-

tion of surface waters. Al I surface water must be ruled out

and the beaches, backshores and adjacent lands along lakes

and river corridors must be protected, âS existing vegeta-

tion is essential for the environmental qual ity of the wa-

terbodies. Areas subject to fìooding must also be avoided

since a fìood wouìd release contaminants to surface waters.

Areas containing wetlands must also be avoided. These

areas may requ í re remed i a I dra i nage and/or excavat i on and

fi I I ing for the construction of faci I ities. llore important-

ly, wet l ands serve a natura l funct i on of regu l at i ng stream

flow and have biologicaì importance in that they support

aquatic I ife and vegetation on which wi ldl ife and migratory

waterfowl depend.

The siting of treatment facilities must take into con-

s i derat i gn meteorol og i ca I trends wi th i n the study area. For

example, incinerators must be located in an area that en-

sures optimal dispersion of scrubbed gases from the inciner-

ator stacks.

Final ly, consideration must be given to el iminate en-

vironmentally significant areas from the site selection pro-

cess. These areas are commonly referred to as Signifieant
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Environmentaì units (sEUrs). sEU's may contain popuìations

of rare or uncommon pìants animaìs, or waterfowl; . have spe-

cific unique ecoìogical communities; or represent signifi-

cant geological formations.

\.1 "2.2 Transportation

To minimize the costs and risks associated with waste

transportation, the waste managernent faci I i ties shouìd be

located as close to major waste generation areas as possi-

ble. Facilities must have year round rail and road access.

It is desirable to use the exîsting provincial highway sys-

tem to provide the major access to the faci I ity components.

The accident rates for provincial highways tend to be lower

than for ìocal roads. Transportation considerations are key

factors in determining the network of col ìection stations

and must be cons i dered for treatment fac i I i t i es to ensure

low risk to the pubìic from the accidental release of trans-

ported wastes.

\.1,2"3 Land Use

To prevent development of incompatible land use pat-

terns and to protect environmentally sensitive areas' man-

agement faci I ities should not be sited within urban residen-

tial areas or on prime agricultural land. H¡ghly productive

soi ìs wi thin a favorable cl imate for producing agricultural

crops are in short supply in Canada (OWtlC Phase ì Report

ì984). The loss of such land to non-agricultural uses lim-
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its future food production potentiaì and local agriculturaì

economies. ln some cases, however, it becomes necessary to

locate a fac i I i ty on pr ime or near-pr ime agr i cul tural I and

Ìn/hen no suitable lower class ìand exists. ln Bavaria, for

exampìe, an Alberta Hazardous Waste llanagement Commi ttee

group touring the GSB Faci I ity noted that farmers with land

adjacent to the faci ì ity had suffered no i ì I effects as a

result of the plantts operation (RlUerta Hazar-dous Waste

l,lanagement Comm i ttee .l980) 
.

Non-SEU Woodlots that are greater than 20 hectares may

have value as a forestrY or recreational resource or provide

wiìdlife habitat and as such shouìd be avoided. other lands

which have potential for resource development, such as sand

and gravel extraction, must be identified during the sit¡ng

process.

Finaììy, consideration and respect must be given for

present land use patterns and pìans. ldeaì ly, treatment fa-

cilities should be sited on industrialìy designated land.

This eases the probìem associated with zoning changes" Next

in preference wouìd be publicalìy owned land, as it escapes

the potentiaì difficulties that may be associated wïth ac-

quiring or managing privateìy-owned Iand.

4.1.2"4 Socio-economic

There are a number of socio-economie considerations

that must be addressed when the siting process is occurring"

waste treatment facilities should not be located where they
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would be incompatible with ìocal land use patterns. Facili-

ties must be located with consideration given to population

characteristics, density and distribution. Land containing

archaeological sites, recreationaì and tourist areas, must

be withdrawn from further consideration. Residential areas

are cons i dered to be i nappropr i ate for I ocat i ng hazardous

waste management faci I ities.

Areas designated as industrial lands may be suitabìe

to siting hazardous bJaste facilities. lndustriaì areas are

general ìy wel ì removed from residential areas where it is

anticipated that industries wilì create noise' some airborne

emissions, rail and truck traffic etc.. Rural lands which

have t imited and poorer agriculturaì capabi I ity are poten-

tially suitable. The use of publically owned lands would

minimize impacts upon private landowners.

\.1.2.5 Technical/Financial

F ina I 'l y, there are a number of techn ica I and f inanc ia I

considerations which must be addressed when determining the

suitabi I ity of a potential site. For a faci I ity to func-

tion, it requires a range of services such as hydro, selÀrer-

age systems, access, etc. lt would be uneconomic to ìocate

a faci I ity where access to such services is non-existent

and/or costly to develop. Financial considerations must

also be taken into account if it is necessary to acquire

pr ivatel y owned I ands.
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\.2 rs rHE PRESENT sYSTEl"l AD!Q!¡,TE?

Shortìy after Jay Cowan announced the Hazardous and

Speciaì Wastes l4anagement Program, a Hazardous Waste lnfor-

mat ion Exchange was inst i tuted i n I'lan i toba. Th i s sect ion

uses the Exchange's information base to examine present gen-

eration and disposal trends in Flanitoba.

Beginning in ì983, the Hazardous Waste lnformation Ex-

change' s base of i nformat i on was comp i I ed through the ef-

forts of personnel of the Department of Envi ronment and

Workpìace Saf ety and Heaìth. The Department used the l'1an i-

toba Trade Directory, the l'lanitoba Telephone Services Yellow

Pages and fi ìe records to provide a broad base sampìe of

waste generating industries, olìwhich to build the lnforma-

tion Exchange. Personnel from the Department of Envi ronment

by letter and then fol low up telephone caì l, surveyed the

712 industries which were presumed to be generators of haz-"

ardous waste in the Province. 0f these industries, 2i2 rep-

I ied that they produced no hazardous waste, 32 repl ied that

they were no longer i n bus iness i n l'tan i toba and 17 indus-

tries refused to grant an interview. Personal interviews

were conducted with management in the 4l I companies that

reported to be hazardous waste generators. The results pre-

sented in this report are based on those interviews. For

simplicity, Department personnel considered a litre of vol-

ume to be equivalent to a kilogram of weight or mass. Fig-

ure ! shows the Hazardous Waste llanagement Regions that are

refered to for the rema i nder of th i s report. Append i x e
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provides a breakdown of the towns and cities incìuded within

each management reg i on.



' ùke

¡ _-. _:,_j

Ctdur

I¿kc

Ðepartment of Natural Resources

MANITOBA

Kilomelrês 20 o 1oo Kilometles

Figure 5" Hazardous Waste
Management Regions

r000 980 960 940 920 9001020

rl'f¡ ,. vì,1 M¡rrr'r.'ì '), rv r\

580

560

540

520

500

100. sBo 9ai ,14.

490



73

I+.2.1 Resuìts

The Hazardous Waste lnformation Exchar.ge has ascer-

ta ined that 20,2Jf tonnes of hazardous \^/astes are generated

annua ì ly in l'lan i toba (Append ix D, Tab le D- l) . Th i s quant i ty

does not include atmospheric emissions or presently recycled

hazardous wastes. Table I provides a graphic representation

of the quantities of hazardous wastes generated in the prov-

ince. Table I also i I lustrates the distribution of hazard-

ous waste by UN class. Table 2 shows the methods of treat-

ment/disposal which the wastes presently receìve. The most

common disposal method is discharge into the locaì sewerage

system (referred to in the tables as sewering), the second

preference is deposition in municipal landfills (Appen¿ix D,

Tab ì e D-2) . The category I abe I I ed "othàr" (2\ .\Z of the

hazardous waste) i nc I udes severa ì d i fferent treatment tech-

nologies, each of which account for a smal I percentage of

the total. Table 3 i ì ìustrates the proportions of hazardous

wastes generated by d i fferent i ndustry types i n Han i toba.

Chemical-based industries generate Jlå of aìl hazardous

waste, folìowed by wastes from printing and from fabricated

metal based industries (Appendix D, Table D-3).

Regional ly, most hazardous wastes are generated in the

Winnipeg area (39? of the total), fol lowed by the Eastern,

Northern and Parklands Regions (Appendix D, Tabìe D-l+ to

D-9). The regional distribution of hazardous waste genera*

tion is presented in Table 4" lf air emissions are consid-

ered, then 55,62 of all waste is generated in the Northern
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Region, with air emissions accounting for

(Append i x D, Tab I e D-4 to D- I 5) .

50,5% of the total

The primary cìassification of /4 percent of al ì gener-

ated hazardous waste (20,235 tonnes per year) is corrosives

(cìass 8), while ì6 percent are flammable I iquids (cìass 3)

(Appendix D, Table D-l). The remaining five classes account

for ì0 percent of the totaì.

\.2.2 D iscuss ion

The results from the Hazardous VJaste lnformation Ex-

change i nd i cate that at I east 20,235 tonnes of hazardous

waste are generated annualìy in the province. lf air emmis-

sions and present recycling are also considered, the value

increases dramatical ly to 52,26ì tonnes per year. These

figures compare favorably with the estimates provided by the

Reid, Crowther and Partners Ltd., I^/ardrop and City of Winni-

peg Reports. The Exchange's percentage breakdown of the

quant¡ties per region, per class, per treatment/disposal and

per industry must be considered to be sufficiently accurate

for the purpose of determining a management system.

The Hazardous Waste I nformat i on Exchange emphas i zed

industrially generated hazardous waste and thus, oÍìitted

hazardous waste generated from other sources that would re-

quire handl ing by the future management system. Pesticide

containers are one such source" Assuming 80 ml of the pes-

ticide residue remained in the 'empty can', up to l+0 tonnes

per year of pesticides may be discarded and have to be han-



79

dled. Another source of hazardous waste not addressed was

waste oi l. Approximately 4,086,000 ì itres of lubricating

oi l are generated annual ly in Winnipeg (City of Winnipeg,

.I983) . Consol idated Waste 0 i I Serv ice of the ['linn ipeg-based

Prime l'lotor 0ils Ltd. handles l0 percent of Winnipeg waste

oi l. The waste oi ì is recycìed and sold as either a cheaper

fuel for lime and cement kiìns, ot is used for dust control

on rural roads.

Table 2 shows that over one-half (51,62) of all wastes

amenable to a management system enter local sewage systems

as effluent discharge. lf such practices are permitted to

continue, they wi I I be at the expense of future publ ic and

environmentaì health. The economics of treating hazardous

wastes in di luted form is cost prohibitive. Sophisticated

teatment technology is required to remove toxic chemicals

during effluent treatment, and because of the high costs in-

volved thi s becomes uneconomi cal . Present sewage treatment

techno,logy is unable to remove toxic substances from the

effluent. Hazardous wastes which are presently discharged

i nto the I oca I sewage sys tem shou I d be s tored on-s i te and

then be collected f.or treatment at an appropriate hazardous

waste treatment faci I ity.

Table 2 also shows that over one fifth (21.12) of all

hazardous wastes are presently disposed of in landfills"

Permanent landfilìing ranks very low on the list of desire-

able management opt¡ons. At t.he present time, there are ec-

onomic and technologic constraints which prevent the el imi"
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nation of inground waste disposal. The utiìization of an

appropriate treatment, storage and disposal faci I ity would.

reduce the quantity and nature of hazardous wastes that are

presently ìandfi I led by municipal ities. An .appropriate man-

agement system must be designed to accommodate the short-

term storage of hazardous waste unti I such time as an effì-

cient and economic means of treatment are developed.

This discussion couìd be extended to cover all other

methods of treatment and d i sposa I wh i ch are present ì y em-

ployed in the province. I t is clear, however, that provin-

cial ìy generated hazardous waste could be better handled in

a management system designed to accommodate the nature and

quantity of the waste. ln view of the ìong term benefits

that such a system wouìd provide to the province, in terms

of increased health and environmental safety, a properly de-

signed hazardous waste management system must be considered

necessary for the province.

With this conclusion in mind, the remainder of the re-

port devel ops a hazardous waste management system f or l'1an i*

toba. The management system presented uses the information

gained by the Hazardous Waste lnformation Exchange and the

exper i ences of other prov i nces and eountr i es, to des i gn and

propose a hazardous waste management system for l'lanitoba.
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l+.3 THE |{APP ING 0F POTENT IAL AREAS

A constraint mapping exercise was undertaken to pro-

vide an example of how hazardous waste managers determine

where potential locations for management faci I ities exist.

The exerc i se makes use of the i nformat i on th i s report has

developed, including: the criteria for facility siting, the

data from the lnformation Exchange, and the experiences of

other countries during similiar exercises. The exercise

was I imited to a study area between Winnipeg and Portage la

Prairie, and south of the Trans-Canada Highway to the Cana-

dalU.S. Border for reasons which wi I I become apparent. The

resulting maps may be found in the back map pocket.

Since transportation is a major cost factor in the

disposal of hazardous waste, it was important to locate the

management facility in close Proximity to the major \^/aste

sources. Results from the lnformation Exchange (Appendix D,

Tables D-4 to D-9) indicate that the region with the largest

quantity of manageable hazardous waste is WÎnnipeg (2880.8g

tonnes/year), fol Iowed by the Western Region (l+985"44

tonnes/year) and the Eastern Reg i on (46 ì I .83 tonnes /year) "

To minimize transportation costs a management faci I i ty close

to Winnipeg bras concluded to be most appropriate.

The decision to look at the þJinnipeg/Portage la Prai-

rie axis was based on the geologic history of this study

area. One of the most important effects of glaciation on

Itlan i toba was the f ormat ion of Lake Agass i z . The depos i ts of

si lt and clay produced by this preh¡stor¡c lake cover more
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than half of the province. Cìay and silt deposited in the

Lake Agass iz bas in var ies great'ly in th ickness. North and

east of a I ine running through Neepawa, the southern end of

Lake t'lanitoba, Beausejour, St. Anne and St. l'1aìo, these de-

posits generaììy are thin (less than 6 metres) and patchy.

South of that I ine, thickness increases to almost l! metres

at Portage la Prairie and to more than 36 metres aìong the

I nternat i ona ì Boundary (Te I ì er 1976) . Another maj or feature

related to Lake Agassiz is the Assiniboine Delta. This del-

tâ, cover ing about 65OO square k i lometers of southern f'lan i-

toba, was located at the mouth of the 0ld Assiniboine River

where it entered Lake Agassiz. Like most deltas, it is com-

posed primariìy of cìays, silts and sands interbedded with

Lake Agassiz clays. The deìta which rises gradual ly west of

Portage la Prairie comprises more siìty and sandy soil. ln

attempt i ng to meet hydrogeol og i ca I constra i nts, the area of

study was ìimited to areas east of the Assiniboine Delta and

to the south of Winnipeg because of cìay thickness I imita-

tions.

To el iminate from further consideration those areas

with unsuitable hydrogeological characteristics, two maps

were produced. The first of these maps identifies potential

groundwater pollution hazard areas" The areas identified on

th i s map represent i mpor tant groundwater recharge areas '

They a I so correspond wi th deì tas that were formed dur i ng

the last lce Age. These recharge areas comprise of fine to

coarse-textured siìt and sand deposits. Since these areas
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are highìy permeable and serve to recharge locaì groundwa-

ter, it would be undesirable to ìocate a hazardous waste

management facility on the identified area. While it is

recognized that a properly constructed and maintained facil-

ity would not pose a risk to groundwater contamination, the

potential is there that an accidental release could not be

adequately contained. This study avoids identified poten-

tial groundwater poì lution hazard areas to ensure that there

wi I I be no future threat to groundwater.

The second map examines cìay thickness in the study

area. The desired minimum clay thickness for landfi I ls that

wi I I contain hazardous waste is l0 metres. l4ap I shows cìay

thicknesses in the study area. The map i I lustrates the gen-

eraì trends of clay thickness in the study area as mentioned

by Tel ler. The drawing of this original map was I imited to

existing data provided by the l'1anitoba Department of llines,

Resources and Env i ronmenta I l'lanagement. Hap 3 i s used to

el iminate those areas from further consideration which do

not have at ìeast a minimum of lO* metres of clay thickness

within 6 metres of the surface. The exact nature of the

subsurface geology can only be confirmed by detailed drill-

ing at a proposed site. lt must be recognized that detailed

drilling studies may show that this map may or may not share

the identified clay thickness.

The next map in the constraint series identifies major

study area rivers that are prone to flooding" EI imination

of areas prone to flooding is essential to ensure that pub-
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ìic and environmentaì safety is maintained To ensure a

reasonable ìevel of safety, the map estimates those areas

which would be fìooded during the occurrence of a fìood of

given magnitude or greater that wouìd be expected to occur

in .l00 years, referred to as a .l00 year flood. Such areas

would be unsui table locations for a hazardous waste treat-

ment, storage and disposal faciIity.

Consideration must be also given to those areas which

contain significant archealogícal, bioìogical and economic

resources. These include such areas as: national, provin-

cial and municipal parks; wi ldl ife management areasi commu-

nity pastureland; and wildlife refuge areas. l'lap ! icienti-

fies these areas aìong with identifying Crown land and

provincial forests. Lands containing significant resources

are not considered to hold potential for the location of a

management faciìity.

The fifth map identifies major transportation corri-

dors in the study region. Since the ultimate cost of treat-

ment and disposal will be reflected in the distance the

waste must traveì, management facil¡ties shouìd be located

as close as possible to main transportation routes as the

other constra i nts wi I Ì perm i t. The constra i nt maps have

shown a large region in the study area where potent¡al man-

agement facilities may be located" The purpose of the

transportation map is to narrow the region down by introduc-

i ng the cons i derat i on of transportat i on cost " The manage-

ment facility should be located no more than l0 km frsm a
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major l'lanitoba highway. ldeally, it should be located where

there is good road accessibi I ity from the Trans-Canada, as

the majority of hazardous waste from northern, western and

eastern l'lanitoba wi I I be transported at some t ime on th is

major highway. The transportation map also shows the major

rai lway I ines. At the planning stage of a management faci l-

ity, the abiìity to have cìose rail access is an important

constraint. Cìose rail access permits the option for reduc-

i ng the costs of transportat i on from d i stant generators by

using rai lways to move hazardous waste to the faci ì ity.

The final map of the series i ì lustrates the areas that

were constraint free. lt is the opinion of the author that

these areas hold the best potentiaì for the location of a

hazardous waste management fac i ì i ty. These areas requ i re

detai ìed studies to determine potentiaì sites which have

suitable hydrogeoìogical conditions, and which meet publ ic

and governmental approval.

The map over I ay-constra i nt techn i que has perm i tted a

number of s i t i ng constra i nts to be cons i dered together.

These maps, along with the knowledge gained from the Hazard-

ous Waste I nformat i on Exchange perm i t conc I us i ons to be

drawn.
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4.4 a PRoP0SED HAZARD0US WASTE

I4AN ITOBA
I,lANAGEI4ENT SYSTEI'1 FOR

This, the finaì section to the report' presents a pro-

posed hazardous \^taste management system f or the Province of

l,lanitoba. This section examines where management facilities

may be located in order to best serve the interests of the

provinciaì government, concerned industries and the general

pub I ic of f'lan i toba. The i nf ormat ion on wh ich the proposed

management system was based i ncludes the fol ìowi ng sources;

the results of the Hazardous Waste lnformation Exchange; the

constraint maps incìuded with this report; examination of

other management systems that are either proposed or in op-

eration; and finally, discussions with working profession*

als. The discussion that folìows on the proposed man.agement

system is illustrated in Figure 6. For ease of discussion

each component of the system wiìl be addressed separateìy.

The primary faci I ity of the management system would be

a central ized treatment, storage and disposaì (TSD) plant.

The plant wouìd uti I ize the fol lowing technologies: physi-

cal/chemical treatment, rotary-ki ln incineration and an en-

gineered landfi I ì, as wel I as appropriate storage, adminis-

tration and labratory facilities. Hazardous wastes that

couìd be recycled or exchanged would be stored unti I such

time as an exchange was feasible. Al I other wastes would be

treated, neutral ized or destroyed, and the residuaìs would

be concentrated and then consigned to the engineered land-

f ilt.
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F i gure 6 shows the proposed transpor tat i on cor r i dor

for the movement of hazardous waste frorr the point of gener-

ation to the site of the central treatment, storage and dis-

posal plant. To increase efficiency and decrease the eco-

nom i c costs to those who use the system , a ser i es of

intermediate collection facilities are proposed" These in-

termediate collection faci I ities would provide preì iminary

i nspect i on and test i ng of I oca I I y generated hazardous

wastes. These faci I i ties would col ìect, store, label and

repackage hazardous waste for shipment to the central plant.

The technology avai lable at these intermediate faci ì ities

would be dependent on the quantity and nature of the waste

generated in the region the facility services. The interme-

diate collection facilities are identified in Figure 6 as

municipaì storage facilities (t4S) or collection facilities

(C). Simi ì iar functions are expected for each. The larger

col Iection faci I ities (C) would be designed to handle a

greater variety and quantity of hazardous waste. A col lec-

tion and pre-treatment faci I ity (CPT) is proposed where the

quantity and nature of hazardous waste from the region is

suff i c i ent to have the ab i I i ty to pre-treat part of the

waste. Pre-treatment technology helps to concentrate the

waste by removi ng water, thus reduc i ng transportat i on and

final treatment costs. Al I management faci I ities would be

run by Department of Environment trained personnel.

The transportation of hazardous waste under this man*

agement system would be carried out by government approved
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hazardous waste haulers and in accordance with the regula-

tions of The Dangerous Goods Har:dl ing and Transportation Act

(S.¡t. 1984, c.7 - Cap. Dl2). Highways are the primary

routes for transportation of hazardous waste. A broad array

of speciaì ized vehicles and equipment are used, including

stainless steel, rubber or epoxy-l ined vacuum trucks; vacuum

trai ìers wi th the abi I i ty to draw waste out of a holding

tank; gravity-loaded buìk trai lers; dump trai ìers for remov-

al of contami nated soi I resul ti ng from a spi I l, or for

transportation of sludge materials; tractors equipped with

wet kits for hydrauìic use as well as to pulì trailers; and

flatbeds for haul ing barrels and drums. ln smal ler towns'

waste generators wouìd be requi red to arraRge a schedule

with the hauler to transport the waste to the nearest man-

agement faci I ity. The movement of hazardous waste from fa-

ci I ities would occur on a reguìar basis.

I n conc I us i on, the proposed management system wou I d

provide an efficient and economically feasible system of

moving waste from the point of generation to the final point

of disposal. Since transportation costs are a major econom-

ic factor in the overal I costs of hazardous waste manage-

ment, an attempt has been to reduce the overaì I costs of

transportation" The system should provide the flexibi I ity

necessary to meet the growing and changing needs of indus-

tries which wi I I use the system. The geographical distribu-

t i on of waste sources i n the prov i nce requ i res that the

treatment, storage and disposal facility be located near the
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major sources of waste. Hanitoba is fortunate to have suit-

able hydrogeologicaì conditions where the majority of the

waste i s generated. The i nformat i on from the Hazardous

Waste lnformation Exchange and from the constraint maps lend

support to the rationale for this proposed management sys-

tem.

\.5 AN oVERALL HAZARDOUS WASTE ¡/TANAGE¡4ENT P!4N

A number of factors must be considered in addition to

specific collection, treatment and disposaì facilities' be-

fore an overall hazardous waste management plan can be im-

pìemented in the Province. To be successful, a hazardous

waste management system must ensure that wastes reach their

intended destination. The flow chart in Figure J presents

the basic movements of hazardous waste through the proposed

management system. The management of hazardous \nrastes re-

quires a comprehensive approach to ensure that aì ì manage-

ment concerns are considered. A description of the individ-

ual management concerns fol lows:

Waste Generator - The waste generator is identified as being
a member of industry, or some other group which gener-
ates or uses hazardous wastes. The generators are
expected to comply wi th the regulations the generation
and handì ing of hazardous wastes. The waste generator
would be responsible for the initial inventory of the
wasters quantity and nature, and would be responsibìe
for the safe storage of the waste unti I such time as
the transportation system can remove it for treatment.

Transportation System - The transportation system serves as
the mechanism for the transfer and transport of wastes
throughout the management system. lt is responsible for
complying with the regulations set out under the regu-
lations set out under The Dangerous Goods Handl ing and
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Transportat i on Act.

Collection Station - The colìection station functions as an
intermediate storage faci ì ity, so as to reduce the cost
and risks of transporting dangerous goods. Where fitt-
ing, the stat i on may funct i on as a pre-treatment
faci I ity to reduce the guantity of waste to be handìed
by the transportation system to the management faci ì ity.

Treatment, Storage and Disposal Facility - The treatment'
storage and disposal facility provides one mechanism
for the neutral ization, detoxification and long term
storage and disposal of hazardous wastes.

A ì ternat ive l'lanagement Pract ices - There are a var iety of
opt i ons ava i I abl e for the management of hazardous
wastes wh i ch prec ì ude treatment, storage or d i sposa I .
These options include waste exchange, re-use and recyc-
ling; which are in essence, the future direction of
hazardous waste management. These options should be the
area of stress for the management system. These pract-
i ces reduce the econom i c costs of safe d i sposa I to
society while providing a beneficial service to other
industries which wouìd use these exchanged or recycled
u,astes. ln al I I ikel ihood, firmsr marginal costs wouìd
be reduced i f they took advantage of re-us i ng hazardous
wastes, resulting in a more efficient uti I ization of
the resources avai lable.

Government Control - Government control i s necessary for
each component of the Hazardous Waste l4anagement System.
The control s i ncìude legi slation, reguìation and enfor-
cement of these laws. All other components of the
management system cannot function effectively wi thout
the systematic appl ication of these controls. llonitor-
ing is necessary to insure compl iance by the partici-
pants i n the sys tem. I t prov i des the requ i red
systematic tracking of hazardous wastes as they flow
through the management system from point of generation
to final disposal or re-use. Finalìy' monitoríng
ensures a degree of protect i on of pub I i c hea I th and
the env i ronment.

The management of hazardous h,astes is a highly eomplex

and technical business. lt requires çonstant government

moni tor i ng, supervi s ion and enforcement to i nsure that i n-
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dustry compl ies wi th the regulations governi ng the di sposal

c;' hazardous wastes. The management plans presented in this

chapter have i I I ustrated the compl ex nature of hazardous

waste management. Figure 6 shows a proposed schematic of a

hazardous waste management col lect ion system f or l'lan i toba

which is designed to address wastes generated in the Prov-

ince. The hazardous waste management flow chart presented

in Figure / concludes the report by i ì ìustrating the in-

terrel at i onsh i p of management concepts expressed throughout

this study. The fìow chart chart i ì ìustrates the basic

trends in waste management and the interrelationship between

government and industry in the roìe of hazardous waste man-

agernent.



ChaPter V

SUI'1I,1ARY, CONCLUS ION AND RECOI4I4ENDAT I ONS

5 ì s ut4t'lARY

New nonrad i oact i ve hazardous h/aste management fac i I i -

ties are needed to improve the current leveì of environmen-

tal protection from toxic materials (including some that

were inadequateìy managed in the past), and to ensure the

smooth funct i on Ì ng of the many i ndustr i es generat i ng hazard-

ous wastes as a result of providing valuable products for

Canada and other countries. This conclusion is supported by

people wi th a wide-diversi ty of backgrounds and perspectives

on hazardous waste management issues. Aìthough the goal of

obtaìning new hazardous waste management faci ì ities is

shared by many representatives of envi ronmental and other

citizen organizations; municipal, provincial and federal

government representatives; representatives of a diversity

of industries¡ academics and others, achieving this objec-

tive is proving difficuìt for several reasons. There are

significant differences in opinion about how, precisely, to

eRcourage construction and safe operation of new treatment,

storage and disposaì (TSD) faciìities (Craig ì984).

Society has, unfortunately, only incomplete and inac-

eurate information about the physical need for management

g,+
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facilities for hazardous wastes. The determination that new

faci I ities should be sited soon, ¡s based primari ly on the

professional judgement of those who are trying to solve the

hazardous waste management problem. Publ ic fear of hazard-

ous wastes, i n part, i s a resul t of past mi smanagement of

wastes and the resuìting publ icity of serious problems.

There aìso is heightened publ ic awareness of the toxicity'

pers i stence and pervas iveness of hazardous wastes. Th i s

pubìic fear has resulted in intense public opposition to

siting hazardous waste management faci I ities. lronical ìy'

but sadly, this opposition may be leading to situations that

could seriousìy threaten publ ic heaìth and the environment.

l4ajor efforts should be made at the federal, provi n-

cial and municipal levels to educate the publ ic about the

acceptabìe means for safely handl ing wastes. lloreover, the

concerned public should be involved at aìl stages of govern-

mental and private sector decision-making concerning hazar-

dus waste management. By being able to be a part of the de-

cision-making process, the publ ic wi I ì become better

informed and more confident about proposals to provide new

capacity for treating, storing and disposing of hazardous

wastes. The 'l'lanitoba Government has gone to great ef f orts

to involve the general publ ic' and industry' in the develop-

ment of the hazardous waste management pìan.

Th i s study permi ts the Federal tnvi ronmental Protec-

tion Service, f'lanitoba Environment, indu.stry and the genera'l

public to better understand the complexities of hazardous
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waste management. Chapters 2 and 3 highl igh

t i nent i ssues surround i ng waste management

l,lan i toba Env i ronment has the author ¡ ty to

force regulations governing hazai'dous waste

d i sposa I i n the Prov i nce. Hazardous wastes

and def i ned by the regu I at i ons found i n Ïne

ted of the per-

in llan i toba.

manage and en-

generat i on and

are identified

Danqerous Goods

Hand I i nq and Transportat i on Act. Th i s Act sets out the

methods which hazardous waste generators must initiete in

response to the management system. This is onìy one of a

number of Acts at the provincial and federal leveì which

regulate the generation, transportation and disposaì of dan-

gerous goods (hazardous and special wastes).

There are a number of economic measures that the gov-

ernment may take to ensure compl iance of industry with these

reguìations. The l'tanitoba government must determine how the

management system wi I I be financed. This may be through

taxes on industry or by charging a disposal fee to those who

are regulated to use the system. The greatest hopes of re-

duc i ng the cost of waste d i sposa I to soc i ety are through

programs which promote the reduction, redistribution and re-

cyc I i ng of hazardous l^rastes . These programs wou ld be ef f ec-

tive in reducing the overal ì costs of waste disposal whi le

providing an overalI net social benefit to the citizens of

I'lan i toba.

The primary objective of this study was to determine

the criteria that l'lanitoba Environment must consider for the

siting of col lection, treatment, storage and disposal faci l-
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ities to handle provincially generated hazardous waste.

There are five areas for consideration in the site selection

process: physicaì and bioìogical requi rements; transporta-

tion requirements; present and future land use plans; socio-

economic and technical/financial constraints and I imita-

tions. After presentation of these constraints, the mapping

exerc i se demonstrated how the cr i ter i a are app I i ed to deter-

mine which areas best have the potential for hazardous waste

management facílities. ln this study the waste generation

trends of l'lanitoba industr ies determined that the study area

wou ld be I im i ted to southern l'lan i toba due to the econom ic

costs assoc i ated wi th transportat i on. The ser i es of con-

straint maps have narrowed the study area to three areas

which warrant detailed study as the potential location of a

management facility.

The study concluded, by applying the knowledge gained

f rom the mapp i ng exerc i se, the resu I ts of the Hazardous

Waste lnformation Exchange and the basic concepts of hazard-

ous hraste management, to propose a basic hazardous waste

management p ì an f or I'tan i toba . The proposed sys tem shows

where in the Province various management facilities might be

located for the efficient and economic movement of hazardous

waste from generation to final disposal.

The final section of this study proposed and developed

an overal ì hazardous waste management system. F i gure 7

shows the flow of hazardous waste through the management

system and the interrelationship and importance of govern-
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ment coRtrol to the

agement" This flow

overal I scheme of hazardous waste maR-

chart i dent i f i ed the importance of ì eg-

fromislative control and monitoring of hazardous u/astes

generation to f inal disposa'l , to emphasizing the importance

that waste recycl ing, waste exchange and waste re-use wi ì I

pìay in the future of hazardous waste management:

lndustrial wastes are the unwanted, but necessary'
byproducts of the manufactur i ng processes that are
i ntr i ns i c to contemporary ì i fe. Today, much i n-
dustriaì waste is economicaì ly recycled" This
trend wi ì I undoubtedl y conti nue and wí I ì be fos-
tered by further innovations in research and tech-
nology" Even so, however great progress in waste
reduction and recycl ing, hazardous wastes wi I I in-
evitably be produced in some form. Their safe
disposal wi I I therefore remain an important objec-
tive within the publ ic pol icy elements that di-
rect I y af fect Canad i an manufaetur i ng i ndustr i es
(The Canad i an Chem i ca I Producers ' Assoc i at i on
I 980) .

5 2 CONCLUS I ONS

Five areas must be considered to satisfy geographic,
socio-economic and environmental concerns in the sit-
i ng of hazardous waste management fac i I i t i es. The
five areas are: physicaì and biological requirements;
transportat i on requ i rements; present and future I and
use pìans; socio-economic constraints and I imita-
tions; and technical/f inancial constraints and I imi-
tat i ons "

Chapter's 2 and 3 d i scussed the var i ous concepts
wh i ch const i tute hazardous waste management.

i. Approximately 20,235 tonnes of hazardous waste are
generated annually in llanitoba. Further:

- 7\Z are corrosives (class 8)
- 392 are generated in WinniPeg
- 51.6% enter local sewerage systems as effluent

d i scharge

ü. Three areas in southern l'lanitoba warrant detailed
study for cons i derat i on as potent i a I hazardous waste
management faci 1 itY locations.

2
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I n order for the eff i c i ent and effeet i ve management
of provincialìy generated hazardous wastes, flanitoba
requ i res a co I I ect i on stat i on approach to hazardous
waste. management .

5.3 RE Cot'il'ltNDAT I 0NS

The recommendations presented here are directed to-

wards Environment Canada's Environmental Protection Service

(EPS) and the Prov i nce of ltlan i toba. Prov i nce of l'tan i toba

and Envi ronment Canada' s Envi ronmental Protection Service.

The recommendations take two forms: first, to show support

f or the work and d i rect i on taken by f'lan i toba Env i ronment and

EPS in their approach to hazardous waste management; and

second, to propose additions and changes in management and

policy direction which wouìd benefit concerned governments,

i ndustry and the genera ì pub I i c.

The Prov i nce of Han i toba must deve I op a management
pìan and network of facilities to handle and dispose
of provincially generated hazardous wastes. lt is im-
perative that work commence' immediateìy, on the de-
velopment of the management system to prevent future
hea I th and env i ronment prob I ems .

The Province of l'lanitoba must support, deveìop and
encourage the recyc ì i ng and reduct i on of hazardous
waste" Waste recycì ing and reduction should be
viewed as economic and sound environmental governmen-
tal pol icy"

3. The Province of l'lanitoba must develop a collection
station approach to i ts management plan. The ben-
efits from this approach include: increased efficien-
cy in movement of wasteo reduced transportation
risks, lower transportation costs, and reduced eco-
nomic costs for the entire management system.

The Government of Canada and the Prov ince of l'lan i toba
must suggest that national criteria for siiing haz-
ardous waste management faci ì ities be deveìoped and
adopted . They must estab I i sh gu i de I i nes for the

5

2
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preparat i on of
assessments.

envi ronmental and social imPact

5" The Province of f'lanitoba must estabI ish an Environ-
mental Education Branch to provide industry and the
general pubì ic with more information on environmen-
tal maRagement concerns' including hazardous waste
management.

The Province of I'tanitoba must establish a provinciaì
mon i tor i ng program to document any env i ronmenta I or
public health probìems occurring after the implemen-
tat i on of the management sys tem. t'lon i tor i ng ' wh i I e
costly, wi I ì ensure the publ ic that no major probìems
wilì go undetected.

The Province of l'lanitoba must investigate the means
avai ìable to establ ish industry compl iance with Tbe
Da nqe r ous Goods Handlj_¡g and Transpor-'LÊLtþn Ac! regu-
lations. The Province must aìso establ ish a fair and
equitable means of establishing a user-fee (charge)
for using management facilities.

I The Government of Canada and the Prov i nce of l'lan i toba
must investigate the feasibility of transboundary
movement of hazardous wastes. Any arrangements
should be reciprocal " Whi le not directly addressed,
transboundary movements could support the development
of highly specialìzed treatment processes which are
not economical ly feasibìe at the provincial level.

The Gover nment of Canada and the Prov i nce of I'lan i toba
must take the initiative to propose the development
of a National Center for Advanced Hazardous Waste
Hanagement Research, including epidemiology and tox-
icity research, and advanced treatment technology re-
search.

7

9
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Clean Environment Commission Public Hearinqs Locations

Location Date

Dauphin

Flin Fl-on

Winnipeg

Portage la Prairie

Brandon

Morden

Winnipeg

Winnipeg

Thompson

December 5,

December 15,

January 11,

January 17,

January 18,

January 25,

January 3O,

January 31,

February 2,

1983

1983

1984

1984

1984

1984

1984

1984

1984
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CRITERIA FOR DANGEROUS GOODS TIANDLING
AND HAZARDOUS WASTE LIST

ABBREVIATION

DUST

IMO
LC.o

LDro
NACE
NIOSH
N.O.S.

PACKING
NUMBER

PIN

DESCRIPTION

Means a mixture of solid particles and air in which 90

percent or more of the particulate material has a diameter
not greater than i0 micrometers.
International Maritime Organization-
Lethal concentration for 50 percent of test animals-

Lethal dose for 50 percent of test animals-
National Association of Corrosion Engineers.
National Institute of Occupational Safety and Health.
Not otherwise specified (Manifest regulations will require
the technical ñame(s) (in the ease of a mixture of
dangerous goods or hazardous waste, at least two
comþonents that most predominantly contribute to its
hazard) to be reported.)
Packing Group Number means one of four groups to-which
a product or sübstance is assigned according to the degree
of'danger that the physical, chèmical or other properties of
primary classification present.

Product Identification Number refers to the United Nations
Number or North American Number used to identify the
dangerous good.

Society of Automotive Engineers.
Standard Industriai Classification.
United Nations (numbers and codes were developed
internationally for dangerous goods).

SAE
SIC
UN



DANGEROUS GOODS D12 - M.R. 117/85

Class 1-Explosives.
Covered by Federal Regulations. Refer to Transport of

Dangerous Goods Act (Federal).

Class 2-Compressed Gases.
Dangerous goods, waste types and/or waste streams containing

dangerous goods listed in the Dangerous Goods Handling and Hazardous Waste
List that are designated by UN Class or IMO Class as 2 or meet the following
criteria shall be considered as Class 2 dangerous goods or hazardous wastes:

A product or substance that is either liquified by compression;
dissolved; liquified by deep refrigeration; or compressed and:

(a) has a critical temperature less than 50"C;
(b) has an absolute vapour pressure greater than 294 kPa at 50"C; or
(c) exerts an absolute pressure in the cylinder, packing, tube or tank in which

it is contained greater than 275 + I kPa at 21.1'C or 717 + 2 kPa at 54.4"C;
(d) is a flammable liquid that has an absolute vapour pressure of more than

275 kPa at 37.8"C (using ASTM test D323);
(e) is a gas in the liquid state that has a boiling point less than -84"C at 101.325

kPa absolute;
falls into Class 2.

Class 2 is subdivided into four divisions as follows:

Class 2.1

Division 1; if it is a flammabie as that:
(i) is flammable when in a mixture of 13 pereent or less by volume with

air at normal atmospheric temperature and pressure; or
(ii) has a flammability range of at least 12"

Class 2.2
Division 2; if it is a non-flammable, non-poisonous gas that is not included

in Division 1 or Division 3 or Division 4.

Class 2.3
Division 3; if it is a poison gas that has an LC'o less than 5000 milliliters per

cubic meter at normal atmospheric pressure.

Class 2.4
Division a; if it is a gas that has an LC'o less than 5000 milliliters per cubic

meter at normal atmospheric Dressure by reason of corrosion of tissues of the
respiratory tract.

Wastes of this division exhibiting Mammalian or Aquatic toxicity equal to
or less ihan the foilowing concentration and total quantity of toxic cont¿minant
per batch are exempt from 2.3:
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Mammalian Toxicitv

Waste Exemption Limits for Manifest Requ¡rements

DANGEROUS GOODS

Aguatic Toxicity

concentration Total quantity concentration Total quantity

I part per million 10 grams 10 parts per million 10 grams

Class 2.1
Class 2.2
Class 2.3
Class 2.4

Waste Exem otion

lêss than 5 liters or 5 kilograms
less than 5 liters or 5 kilograms
less than 5 liters or 5 küograms
less than 5 liters or 5 kilograms

Class 3-Flammable Liquids
Dangerous goods, waste tYPes and/or waste streams containing

dangerous goods listed in the Dangerous Goods Handling and Hazardous Wastes

List that are designated by UN Class or IMO Class as 3 or meet the following
criteria shall be considered as Class 3 dangerous goods or hazardous wastes.

A flammable liquid is a liquid, a mixture of liquids, or a liquid

containing solids in solution or suspension that has a flash point not greater than

61"c.
Class 3 is subdivided into three divisions, as follows:

Class 3.1

Division 1; if the dangerous goods have a flash point less than -18"C

Class 3.2
Division 2; if tlre dangerous goods have flash point greater than -18"C but

Iess than 23"C

Class 3.3
Division 3; if the dangerous goods have a flash point greater than ä"c but

not greater than 61"C.

Grouo Number

I- has an initial boiling point of less than 35"C at an absolute pressure

of 101.325 kPa.
II- has an initial boiling point greater than 35"c at an absolute pressure

of 101.325 kPa, a flash point of less than 23"C.

III- has an initial boiiing point greater than 35"C at an absolute pressure

of tgl.32S kPa and inash point greater than 23'C but iess than 6L'C.

Waste Exemption Limits for Manifest Roquirements:
Waste Exemption

Class 3.1
Class 3.2
Class 3.3

less than 5 liters
less than 5 liters
less than 5 liiers
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Class 4- Flammable Solids, spontan eouslv combustible' substances, and

dangerous -when-wet substances-
Dangerous goods, waste types and/or waste streams containing

dangerous goods listed on the Dangerous Goods Handling and Hazardous Waste

List that are designated bY UN Class or IMO Class as 4 or meet the follorving

criteria shall be considered as Class 4 dangerous goods or hazardous wastes.

Class 4 is subdivided into three divisions as follows:

Class 4.1 is a Flammable solid that:
(i)isreadilycombustibleandburnsvigorouslyandpersistently,or
(ii)maycauseorcontributetofirethroughfrictionorfromheat

retained from manufacturing or processing'

Class 4.2 is a spontaneously combustible substance that:
(i) is liable to spontaneous heating under conditions to which it will

probably be exposed during transport, or
(ii) is liable to heating up in contact with air to the point where it begins

to burn-

class 4.3 is a dangerous-when-wet substance that:
(i) emits dangerous quantities of flammable gases on contact with

water or
(ii) becomes spontaneously combustible on contact with water or water

vapour.

Waste Exemption Limits for Manifest Requ¡rements:

For all divisions of Class 4, the waste exemption limits are less

than 5 liters or 5 kilograms; or the following substances:

UN Class IMO Class Substance NamePIN

01362
01361

01363
01364
01365
01374
022L5
0t327
01379

01856
01325
01386

02216

4.2
4.2

d,

¿.9

4.2
4.2
9.1

4.t/4.2
L'

4,'

Charcoal or Carbon, Activated
Charcoal or Carbon, Animal or
Vegetable origin
Copra
Cotton Waste, OiIY
Cotton Wet
Fish Meal, Unstabilized
Fish Meal, Stabilized
Hav. Straw or Bhusa
Paóår (Unsaturated Oil
Treated)
Rags, OilY
Rags, Wet
Seeã Cake with more than 1.57o

Oil and 117o Moisture
Seed Cake with not more than
1.570 OiI and tl7o Moisture
Wool Waste, Wet

4.2
4.1

^,
4.2

01387 4.2
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Class 5-Oxidizing.
Dangerous goods, waste types and/or waste streams containing

dangerous goods listed in the Dangerous Goods Handling and Hazardous Wastes

l,isithat aie designated by UN Class or IMO Class as 5 or meet the following
criteria, shall be considered as Class 5 dangerous goods or hazardous wastes.

Class 5 is subdivided into two divisions, as follows:

Ctass S.î-causes or contributes to the combustion of other material by yielding
oxygen or other oxidizing subsÞnces, whether or not the substance is itself
combustible.

Class S.2-is an organic substance that contains the bivalent "-(F0-" structure

Waste Exemption Limits for Manifest Reguirements:

For all divisions of Class 5, the waste exemption limits are less

than 5 kilograms or 5 liters.

Class 6-Acute Toxic and infectious.
Dangerous goods, waste types and/or waste streams containing

dangerous goods listed in the Dangerous Goods Handling and Hazardous Waste
List that are designated by UN Class or IMO Class as 6 or meet the following
criteria, shall be considered as Class 6 dangerous goods or hazardous wastes:

Class 6 is subdivided into two divisions, as follows:
Division 1; referring to Table I, substances that are poisonous (acute toxic) that:

(a) have LD,o for solids with oral toxicity not greater than 200 mg/kg;
(b) have an LD,o for liquids with oral toxicity not greater than 500 mg/kg;
(c) have an LD,o fo¡ substances with dermal toxicity not greater than 1000

mg/kg;
(d) have an LCro for dusts or mists with inhalation toxicity not greater than

10,000 mg/mt at normal atmospheric pressure;
(e) have a saturated vapour concentration greater than 0.2 LCso ml/m' at

normal atmospheric pressure or;
inhalation toxicity not greater than 5000 ml/m' at normal atmospheric
pressure.

Wastes of this division exhibiting Mammalian or Aquatic toxicity equal to or less

than the following concentration and total quantity of toxic contaminant per batch
are exempt from 6.1:

Packing
Group

Mammalian Toxicity
Concentration Total

O.uantity
t part per million 10g

10 parts per million 100 g
100 parts per million 1000 g

Aquatic ToxicitY
Concentration Total

Ouantity
109
109
100 g

I
II
III

10 parts per million
l0 parts per million

100 parts per miilion
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(iii) the LD,o value of the total mixture shall be calculated from the

following formula:
LDro value : LDro value of the
of total substance with the
mixture small calculated

LD.o value x 100

2

percentage of the
total mass of
poisonous
substances in the
mixture

Where the LCso value of a product is unknown, and

(a) the product is a mixture or solution containing onìy one poisonous'-' 
,u¡ri"n"e, the LCro value of the product shall be calculated according to

the following formula:
LCso = LCto value of substance x 100

value percentage of poisonous
substance bY mass

(b) the product is a mixture or solution cont¿ining more than one poisonous

substance,
(i) the LCso value of each poisonous substance shall be calculated

according to paragraPh (a);
(ii) the total mass of poisonous substances shall be obtained by adding

the masses of all poisonous substance with an Lc,o value referred to

in criteria description class 6, Division I paragraphs (d) to (e) for

the substances referred to therein; and

(iii) the Lcso value of the total mixture shall be calculated from the

following formula:
LCro value :LCro value of the
of total subst'ance with the
mixture small calculated LC." value x 100

percentage of the
total mass of
poisonous substances
in the mixture

3 The formulas sei out in subsection (1) and (2) shall not be used

for mixtures containing both LC,o and LD,o vaiues at the same time'

Waste ExemPtio n Limit for Manífest Requirements

Class/Division Packing Group

I
II
III

Waste ExemPtion

Iess than 5 liters or 5 kilograms
less than 5 liters or 5 kilograms
less than 5 liters or 5 kilograms
less than 5 liters or 5 kiiograms

6.1
6.1
6.1
6.2
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For Class 6.1
Bioaccumulation and Persistence Character¡st¡cs

Bioaccumulation and Persistence can be significant indicators of

environmenbal imPairment and possible threa ts to human health. As such

substances which have the potential to bioaccumulate (ie. trace metals and

persistent organlcs ) and recognized by the criteria sys tem. These proPerties will
result in a designa tion to the next higher hazard category for substances also

exhibiting acute toxic properties.
Thecriteriadesignateshighbioaccumulationas>6.001og

P(octanol/water)
and

High persistence as >52 weeks to biodegradeS0{,o 6e. half-life T Yz >12weeks)'

PERSISTENCE is described as the tendency of a substance to resist

natural degradation process such as biological, photochemical,

chemical añd physicat degradation. It is expressed using the half-life
(T rh) of a subitance, whiõh is the time required for a 507o reduction in

concentration to occur due to natural degrãdation processes in soil, air
or water.
BIOACCUMULATION means the uptake and retention of a substance

by an organism or tissue from its environment to such an extent that
the orgañism eventually acquires a higher concentration in its system
(or tissues) than ttrãt in its enviionment. Bioaccumulation is

expressed as either (a) the ratio of the concentrations of a substance

between n-octanol and water phases, called the partition co-efficient,
p; or (b) the logarithm to the base 10 of the n-octanol/water partition
co-efficient, log'oP.

Division 2; organisms that are infectious or that are reasonably believed.to be

infeitious to humans or to animals and the toxins of such organisms.

Determination of LDro or LCuo of a poisonous m¡xture of solution

1 (a) the product is a mixture or solution
substance, the LDso value of the product

containing onlY one Polsonous
shall be calculated according to

the following formula
LDso= LDso value of
value poisonous substances x 100

percentage of poisonous substance by mass

(b) the product is a mixture or solution containing more than one poisonous

substance,
(i) the LDso value of each poisonous substance shall be calculated

according to paragraPh (a);
(ii) the total mass of poisonous substances shatl be obtained by adding

the masses of all poisonous substance with an LDro vaiue referred to
in criteria descriþtion Class 6, Division 1 paragraphs (a) to (c) for
the substances referred to therein; and



DANGEROUS GOODS D12 - M.R. 11?/85

TABLE I

ACUTE TOXICS

Packing
Group

II III

LD,o for s5 >5-50 >50-500

solids with Oral ToxicitY
(mglkg)
LD,o <5 >5-50 >50-2000

for liquíds with Oral
Toxicity (mglkg)
LD,o <40 >40-200 >200-1000

for substances with Dermal
Toxicity (mg/kg)
LCro <500 >500-2000 >2000-10,000

for dusts or mists with
Inhalation Toxicity
(mglm')
Saturated >10 LC,o >LC'o >o'2LC'o
vapour concentration
mllm'
OR
LC,o (rat) > 1000 <3000 '5000
Inhalation ToxicitY
mL/m'

">" means greater than, ">" means greater than or equal to, "<"
means less than or equal to, "-" means up to and including'

I

a)

b)

c)

d)

e)

e)

Note



Class 7-Radioactive Materials.
Cou"r"a Uy fuderal Regulations' Refer- to Transport-of

Dangerous Goods eci tf'eaäral). Manifest'ís required for all waste radioactive

D12 - M.R. 117/85 DANGEROUS GOODS

substances.

Class 8- Corrosive.
Dangerous goods , waste types and/or waste streams containing

dangerous goods listed in the Dangerous Goods Handling and Hazardous Waste

List thai are designated by UN Class or IMO Class as 8 or meet the following

criteria shall be considered as Class 8 dangerous goods or hazardous wastes:

(a) causes visible necrosis of the skin tissue of an albino rabbit at the contact

site when administered bY continuous contact with the intact bare skin of

the rabbit until necrosis occurs or for four hours whichever occurs first;

Waste Exemotion Limits for Reouirements:

The waste exemption for Class 8 is less than 5 liters or 5

kilograms

Class 9- Environmental Toxi
Dangerous goods, waste tYPes and/or waste streams containing

dangerous goods listed in the Dangerous Goods Handling and Hazardous Waste

List that are designated by UN Class or IMO Class as 9 or meet the foilowing

criteria shall be considered as Class 9 dangerous goods or hazardous wastes'

(b) corrodes SAE 1020 steel or 70?5-T6 non-clad aluminum surfaces at a rate

exceeding 6.25 mm per year at a test temperature of 55'c using test

method NACE: TM-D1-69, or
(c) liquid wastes with pH factor less than 2.0 or greater than 12.5

Packing GrouP Number
I- if the visible necrosis of the skin tissue referred to in paragraph a,

occurs after continuous contact for not more than three minutes or

wastes that are Preassigned.
II- if the visible necrosis of the skin tissue referred to in paragraph a,

occurs after continuous contact for more than three minutes but not

more than sixty minutes, or wastes that meet the pH criteria
referred to in ParagraPh c-

III- if the visible necrosis of the skin tissue referred to in paragraph a,

occursaftercontinuouscontactformorethanonehour,butnot
more than four hours or wastes that meet the criteria referred to in

paragraPh b.

Class 9 is subdivided into three divisions, as foilows:

Ctass 9.1

Division l; miscellaneous products, substances or wastes designated in the

Dangerous Goods Handling and Hazardous Waste List'



DANGEROUS GOODS

Class 9.2

Packing
Group

I
II
III

Mammalian Toxicity
Concentration Total

0uantity

1 part per million 109

10 parts per million 100 g
100 parts per million 1000 g

D12 - M.R. 117/85

Aquatic ToxicitY
Concentration

Division 2; substances or wastes that exhibit Aquatic Toxicity as foilows:

Packing Group Aquatic Toxicity TLM96 (Fish)
or LC,o (Fish) mg/1

<1
l-10

10-500

Wastes of this division exhibiting Mammaiion or Aquatic
Toxicity equal to or less than the following concentration and total quantity of
toxic contaminant per batch are exempt from 9.2;

I
II
TTI

10 parts per million
10 parts per million
100 parts per million

Total
Ouantity

109
109
109

Class 9.3
Division 3; substances or wastes that exhibit chrcnic Toxicity as follows:

Packing Group I l¡ lll

Human Carcinogen EPigenetic
Genotoxic animal carcinogen Genotoxin
Teratogen Chronic Eifect I Chronic Effect II

Human Carcinogen-substances which have been demonstrated by
epidemiological and/or chemical studies to cause cancer in
man.

Epigenetic-non-genetic carcinogen.
Genetic Carcinogen-direct acting carcinogen that interact with genetic material

to eventually induce cancer.
Genotoxic Animal Carcinogen-substances which have been demonstrated to

cause cancer in animals and have been identified
as genotoxic (see Genotoxin)

Genotixin-substances that directly interact with genetic material to eventuaily
induce cancer.

Teratogen-chemicals shown by epidemiologicai evidence to be teratogenic in
humans or demonstrated to be teratogenic in lwo animal species by
oral, dermal or inhalation route of exposure, or demonstrated in one

animai species in repiicate studies to be teratogenic by the oral,
dermal or inhalation route of exposure.

Chronic Effect l-means serious, irreversible toxic effects.
Chronic Effect ll-means a significant chronic effect but not life threatening and,

if it is permanent, it does not affect quaiity of life.
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from 9.3;

Packíng

DANGEROUS GOODS

Wastes of this division meeting the following criteria are exempt

Group
Component

Concentration

1 part per million
10 parts per million

100 parts per million

Maximum Ouantity of
Component per Batch

1 gram
10 grams

100 grams

I
II
III

For Class 9
Bioaccumulation and Persistence Characteristics

Bioaccumulation and persistence can be significant indicators of
environmental impairment and possible threats to human health. As such
substances which have the potential to bioaccumulate (ie. trace metals and
persistent organics) and recognized by the criteria system. These properties will
result in a designation to the next higher hazard category for substances also
exhibiting acute toxic properties.

The criteria designates high bioaccumulation as >6.00 log
P(octanol/water)

and
High persistence as >52 weeks to biodegrade 50% (ie. half-life

T Yz >52 weeks).
PERSISTENCE is described as the tendency of a substance to resist
natural degradation process such as biological, photochemical,
chemical and physical degradation. It is expressed using the half-life
(T t/i) of a substance, which is the time required for a 507o reduction in
concentration to occur due to natural degradation processes in soil, air
or water.
BIOACCUMULATION means the uptake and retention of a substance
by an organism or tissue from its environment to such an extent that
the organism eventually acquires a higher concentration in its system
(or tissues) than that in its environment. Bioaccumulation is
expressed as either (a) the ratio of the concentrations of a substance
between n-octanol and water phases, called the partition co-efficient,
p; or (b) the logarithm to the base 10 of the n-octanol/water partition
co-efficient, log,op.

Exemotion Limits for Manifest Requ¡rements:

For all Divisions of Class g, the waste exemplion is less than 5

liters or 5 kilograms.
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Hazarclous And Special Vaste Regions

cities And rorms ldentified f,5 flazardous vaste prodrrcers By Region

NORTHERN

PARKLANDS

EASTERN

WESTERN

SOUTHERN

WINNIPEG

Flin Flon
The Pas
Thompson

Dauphin
Roblin
Russell

Gimli
Pine Falls
Selkirk
5tonewall

Boissevain
Brandon
Carberry
Deloraine

Carman
Dominion City
Fannystelle
Grunthal
Lorette

Elie
5t. Francois Xavier
Winnipeg

Glenboro
Hamiota
Killarney
fulelita

Morden
Morris
Nivervilie
Plum Coulee
Portage

Minnedosa
Neepawa
Pierson
Reston

Rosenort
Rathwell
5t. Anne
5t. Jean
St. Pierre

Rivers
Shoal Lake
Souris
Virden

Steinbach
Tolstoi
Treherne
Winkler
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Table 5 Present Disposal of Hazardous Waste by UN Class

Quantity
(tonnes per year)

UN Class

2zl

2:3

2¡4

Including Atmospheric Release
And Recycling

r05.-r5

25506.98

2682.27

t 038.48

2659.89

9.12

812.78

38.79

593.58

))7 )lL

1236.23

I 5848.00

232.72

273.87

Excluding Atmospheric Release
And Recycling

72.06

0.00

263.19

858.54

2317.12

l.8l

r "58

14.81

565.93

223.54

592.60

14939.86

109.86

272.17

ht

322

323

4:l

422

423

5:l

6:l

ð

Q.t

5l26l.t I 20234.67



Table 6 Present Disposal Quanti ties by Disposal Method

Disposal
Method

Quantitl'
(tonnes per year)

9ó Inclucjing AtmosPheric
Release & Recycling

56.7

1ñ t!

8.3

0.t

0.8

0.3

3.8

0.0

9.6

g Atmospheric
Recycling

o/o Excludin
Release &

l. Atmospheric
Release

29071.56

2. Sewering 10435.49

3. Landfill 4270.35

4. Landspread 44.38

5. Incinerate 413.21

6. Off-site Storage 130.65

7. Recycle r 954.88

8. Chemical
Treatment

1.67

9. Other 4938.92

51.6

21.1

0.2

2.0

0.7

0.0

24.4

5t26l.l t lO0o/o l00o/o



Tab-l-e 7 Present Generation of Hazardous llaste Substances
T

9ó Hazardous Wastes Substances
ProAucecF

Industry Type

Chemical

Printing

Fabricated Metal

Food Products

Non-electric N4achinery

Transportation Equipment

Electrical Machinery

Misscellaneous Manufacture

Leather

Rubber, Piastic

Auto Repair

Primary Metal

Stone, Clay, Concrete

Repair Services

Furniture

Metal lr4ining

Other (each less than)

33.08

29.65

26.25

15.43

14.70

14.70

13.48

I 1.5?

I 0.40

9.80

9.80

9.07

7.60

6.13

5.39

4.17

5.00



Table I Northern Region Generation Pattern

Quantity (tonnes per year)Class

2

3

4

6

Including Atmospheric Release
and Recycling

25867.55

23.86

3.00

534.01

1978.98

108-02

28515.42

Excluding Atmospheric Release
and Recycling

0"00

20.4t

3"00

534.01

r960.81

108.02

2626.25

8

9



Table 9 Parkl-and Reqion Generation Pattern

Quantity (tonnes Þer year)Class

3

8

Including Atmospheric Release
and Recycling

0.r8

1.42

l -60

Excluding Atmospheric Release
and Recycling

0.00

1.42

1.60



Table 10 Eastern Region Generation Pattern

Quanti ty (tonnes per year)CIass

3

4

6

Inciuding Atmospheric Release
and Recycling

5.72

0.48

0.27

4606.66

46t 3.13

Excluding Atmospheric Reiease
and Recycling

5.64

0,05

0-28

4605.86

46tI.83

8



Table 11 Ì{estern Reqion Generation Pattern

(tonneClass r

2

3

4

5

Including Atmospheric Reiease
and Recycling

2t 56.46

t 4.10

2.t9

4-57

5.64

5178.49

2.47

7363.92

Excluding Atmospheric Release
and Recycling

262.86

9.80

2.19

4.57

5.64

4698"59

1.79

4985.44

6

8

9



Table 12 Southerr! Region Generation Pattern

Quantity (tonne per year)Class

3

Including Atmospheric Release
and Recycling

92.7 5

0.85

r.98

22.03

38.t9

0.02

155.82

Excluding Atmospheric Release
and Recycling

87.81

0.47

r.98

0.28

38.r I

0.02

128"67

4

5

6

8

9



Tab1e 1f Winnipeq Reqion Generation Pattern

Quantity (tonnes per year)Class

2

3

4

5

6

9

Including Atmospheric Release
and Recycling

270.39

3579.88

1438.63

216.69

674.28

4044.26

396.08

t06 t I .21

Èxcluding Atmospheric Release
and Recydling

72"39

3055.64

576.61

216.69

52.39

3635.07

272.10

7880.89



Table 14

Disposal Methods

atmospheric release

landfill

Iand-spread

sewering

incinerate

off-site storage

other

Northern Reqion Disposal Methods

Quantity (tonnes/year)

25889.t7

13.03

4.20

r 658.38

397.20

r08.02

445.42

28515.42



Table 15

Disposal Methods

land fill

sewering

Parklands Region Disoosal Methods

Quantity (tonnes/year)

1.26

0.34

1.60



Table 16

Disposal Methods

land fill

land-spread

sewering

incinerate

recycle

Eastern Region Disposal Methods

Quantity (tonnes/year)

2.63

0.27

4606.47

2.46

r.30

t+613-13



TabIe 17

Disoosal Method

atmospheric release

land fill

land-spread

sewering

incinerate

off-site storage

recycle

other

l{estern Region Disposal Methods

uantl (tonnes/

2376.96

8.04

4.43

l02 r .60

0.74

0.tI

1.52

3950-52

7163.92



TabLe 18

Disposal Method

atmospheric release

land fill

land-spread

sewering

incinerate

recycle

other

Southern Region Disposal Methods

Quantity (tonnes/year)

21.74

66.20

3.79

46.65

10.46

5.41

1.57

155.82



Table 19

Disposal Method

atm. release

land fill

land spread

sevrering

incinerate

recycle

chemical treat

off site storate

other

Winnipeg Reqion Disposal Methods

Quantity (tonnes/year)

783.69

4179.19

31.69

3102.06

2.34

1946.63

1.67

22.54

541-41

t06r r.2l




