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METHODOLOGY

Data Were collécted, from :a va‘riety of ‘sopr_ce's, A'i‘ncludir.\g V_.perscl)nal intérviéws,
seafch'es o.f.‘computer dafa bases, -newspaper cljipping' ﬁ_lesA and data bases, court
files, trad'e.publicétions,' and access to information reciuests under:vario‘u‘s. -pr’ovin.ciial
freedom of information stétute‘s( and published feports and.“studies.. Letters Were‘
"}sen‘c to departments of labour, coroners, ‘avnd emé.rgen'cy resbonse authorities
throug_ﬁou_t’i Céna,da fco obtain ihforma_tion on subjeé;cs sucvh as injuriés -and fatalities
relétéd tdLUST-é‘nd th_e_ .freqﬁéhc‘yllarjrd .-cost of erhergengy fespé)nse measu:res

resLlIting from LUST incidents.

Persons interviewed included government officials, including environmental and fire

protection personnel, oil company officials, environmental consultants, tank-
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installers, service station operators, and individuals who have suffered harm as a

result of the impaéts of LUST incidents.

~ One thing | havé‘ learned iﬁ the course of this stud'y,is' that histprical' research is
difficult to do and "truth" is both relative and evasive. Many pe’oprle involved in the
same transactions have differ'ent-recollectibns. of what happened ahd when, and
differi’ni;' vgrsiorjs of -how paSt e‘vents v:are to be interpreted. . .I' found ,’that.
docurrientation ’thét'would explain, confirm, or contfadict what I- was b.f.eing: told _in
interviews was often impossible ‘t"c')' obtain. Freredom of Informa"t-ipn laws are _slow
| and exhensive to use and mu.ch informatioh is oftén held back. In pérticular,-l heard
widely _differing views 'a‘s.to how effective our regulaf.oryfe'g'imes 'a.r'e and. how
éffective .is our - democratic, :free .entérbris'e’ éqcial system - in respondAing. to
envirohmental_ problems. | would come away from interyieWs with some oil indﬁstry.
and >go'v‘ernmentAofficials persﬁad'ed that everything that co.uld reasonably héye been
done to address fhe gering problem oerUST was dAone as d_uickly gnd efficiently a’s
it could p.ossibly havé been made to happAen. “I came away fromiother intérviews
.with boII_Ut_ion victims and 'other Qovernment officials with e;kacﬂy the opposite
.impression. Iﬁ the end, therefore, | was. forced to draw my own‘conciusions as
‘orbj‘ec-:tively as | co‘uAId, inen the conflicting informa.tiqn I'»Was giVen, the l.qck»of access
in .many cases to "objective" staﬁstical data éﬁd to aocumenté Apre.pa-red
contemporaneously ‘with ;che evolution of awa’rehes's of this prob_lerﬁ and a regvulatoéy'
responsé to it, and my _oWn personal views, which arise fi'orh my experience in- this.
field as a government ofﬁéiai involved in envi.rbnmental e'nforcem‘ént'and' as an -

environmental activist. -




OUT OF SIGHT, OUT OF MIND
The Regulatlon of Canada’s Leaking Underground Storage Tanks

. In 1986, Environment Canada estimated that there were approximately 200,000
underground storage tanks in Ca‘nada containing_gasoline, diesel and heating oil,

. waste oi~|,_Aav.|'ati‘on fuel, and a variety of other chemicals, and that between 5 and 1-0' '
per cent of them were leaking. This meant that there were between 10,000 and
20,000 leaking tanks at that time, if En\)ironment Canada’s estimate was accurate.

(In fact, according to the official who made these estlmates they were designed to
be’ conservatrve to avord any possibility of criticism by the oil .industry, and
experience has shown that there are probably cons:derably 'more underground tanks,
and consequently more  leaks, than were estirnated.). ' The following year, in
recognition that many of the older tanks were being replaced with new ones that had
' not yet corroded, Environment _Canada. reduced the Iower end of its estimate to
7.500 leaking tanks. -These-ﬁgures' represented only the tanks leaking. at those
" times, and did not- take into account leaking tanks that had alreadyrbeen remov.ed'
from: the ground or tanks that later began to leak.. -

~ This problem has become known by the acronym LUST, for Leaking Underground
Storage Tanks but in practlce it IS frequently impossible to determme whether

contamination at facilities having underground tanks came from- leaks in the tanks
and associated piping, or from spills, for-example, - from. overfilling tanks and

vehicles.—

App'roXimately 200 leaks and ‘spills at facilities with unde'rgrou‘nd petroleum fuel
tanks are reported to Ontarlos Fuels Safety Branch which admlnlsters the
regulations covering tanks contamlng fuels but not other hazardous substances
-stored underground.. As Ontario has approxnmately 17% of the gasoline stations .
across Canada, : assuming a proportionate number of leaks and spillsvin other
provmces and Territories, there are almost 1200 Ieaks and spllls a‘year from gasoline
stations and other facilities that have their own underground tanks to fuel thelr

vehicles (often referred to as pnvate outlets").

1 . .
Karr interview.
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What is the significance of these figures? The significance becomes clear when one

understands the potential impact of these leaks on the environment on public health
and safety, on the ability of the pUbllC to use and enjoy ‘their property, and on the
Canadian economy.

To understand'the significance -of the_se leaks and spills, it is important to grasp a
few basic facts. First, it takes very little leakage of many substanoes kept in
underground tanks to cause extensive harm. .A.few litres of gasoline leaking from a
-tank into a sewer is sufficient to kill a human being. exposed to the fumes. Under
some crrcumstances a few gallons of gasoline mlgratlng through the soil or through
the sewers into a building is enough to cause an explosron that will destroy the
bU|Id|ng One litre of gasoline leakrng from an underground tank into the groundwater
can render one mllllon litres of water unfit for use for’ up to 50 years. (Fact sheet,’
Beak). A very small leak can, over time, release a lot of hazardous material and
cause a great deal of contamination. eFor example, "A tiny gasoline leak of just one
to two drops per second can discharge more th'a"n' 35 lmperial'galrlons_ (132 -Iitres) per
month, which can contaminate more than 120 million gallons (454) litres)’v of

groundwater with detectable concentrations of benzene". ?

There are several cornmunitieS' throughout Canada where people have been‘drinking
gasoline-contaminated water for more than a decade and others where the

groundwater has been permanently destroyed as a source of drinking water.

Secondly, it is much easrer to discover, ‘contain, and clean up a spill of pollution on'
the surface of the land than an underground leak. Once poIIutants leak into the soil,
- they are difficult to dnscover and often almost impossible to contain or remed|ate

.The rate of migration of pollutants through soil and groundwater is frequently very
slow, and the behaviour. of pollutants in the “soil and’ groundwater is relatively
unpredictable. As a result, the contamination is frequently not' discovered until it
causes harm, often decades after the release occurred. Thus, the contamination has
often become widespread by the time |t is discovered, and it.is often rmpossrble to
determine the source. If the source is _dlscoyered |ts owner is often bankrupt or
insolvent and therefore it is no longer posSibIe to obtaln oompensatlon from the

24C at p. 24
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source for the harm caused by the leakage. The results of this delayed discovery of
pollution are two-fold. First, the cost of cleanup has escalated, and has. often
become prohibitively expensive. Secondly, it is impossible to establish legal liability
or 'the source no longer has the means of paying for the cleanup. Therefore, a
substantial portion 'of the costs of remediation of UST leaks is borne by the victims
of the_pollution or by the public purse. .
It is crucial to prevent leaks because it is'often impossibl"e or prohibitively expensive
to decontaminaté the soil and groundwater once they are contaminated. Traditional
forms of clean-up have often succeeded‘ in recovering only about. 50% of the
‘escaped product The larger the amount of escaped product, the lower the
percentage recovered. (Dames’ and Moore, Table’ 3-16, 3-22) Modern methodologres
can improve - the recovery rate, ‘but are slow, often requiring the operation of
'equr-pment for several years, and are often prohibitively expensive. It is particularly "
difficult and costly to investigate to determ‘ine the cause ofA cdntamination and carry
out remediation activities in urban areas where most service stations are. found “The
constramts on effective hydrogeological mvestlgatlon and a effective contalnment
and clean-up efforts include the inaccessibility of areas occupled by buildings and
other fixed structures restraint on mobrlrty of. dnllmg equipment by the location of
buildings and structures; and restraints imposed by overhead and underground utrllty
services on the. Iocat|on of test ‘holes and trenches. In addition the costs of
investigation are mcreased by damage to paved roads sidewaiks, and drlveways
" damage to lawns, gardens shrubbery and trees, damage to fences retarnlng walls,
and other structures, noise, and dlsruptlon of traffic patterns. ‘As one commentator
has noted, "Only by major dlsruptlons and disturbances of urban areas at a
drastlcally increased cost of the clean up operation can some of the problems of

moblllty and acceSSIblllty be overcome”

A second reason why prevention ‘is crucral is that most current clean- -up methods do
not destroy or contain the poIIutants but merely transfer them from one medium’ to
another; for example, transfering them from the groundwater to .the soil,- surface

“water, or the air or from the soil to the air.

3JJVonhef, "Hydrogeological Investigation of a Gasolrne Spill, Flin Flon, Manitoba", circa 1975. -
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Since the early 1970s, the drinking water supplies ot thousands of Canadlans in

numerous communities have been contaminated by UST leaks; many homes and
businesses have been evacuated as a result of explosive levels of fumes in sewers
and bu_ildings,vfor periods ranging from a few hours to several months; there have
 been several explosions and fires causing injuries, extensi'v.e property damage and
business losses; extensive. soil and :groundwater contamination has prevented land '
development and imp_osed eXpensive remediation and disposal costs on property
owners; and underground utility cables have been destroyed.

'Moreover the economlcs of spill clean-up suggest that this.is a problem that cannot
" be ignored. The average cost of a site clean-up followmg leaks and spills of

4 Thus, Ontario’s oil .

_‘pe‘troleum products has been estlmatedl at $200, 000 a site.
spills alone wiill cost approxmately $40 mrlllon a year to clean up. PrOJectlng these :
’ flgures across the country, leaks and SpI”S from gas statrons and private fuel outlets

cost approxnmately $235,200,000 a year. These are dlrect clean-up costs only.

They do not include many other costs associated with these Ieaks and spills, such as
business losses; emergency response" efforts by‘ﬁre d‘epartments,- road aut‘ho‘riti‘es,‘
.po'lice,» environmental -authorities, and .ot_herv government departments; litigation
expenses; V_uncbmpensated losses of third parties; and emotional dlstress. , '
‘Nor do these costs take'into account the losses 'attributable to leaks and spills from
A underground tanks contalmng many hazardous substances other than fuels If ther
_costs related to these sources are. added in, the total cost of LUST clean-up each '

year is far higher.

In Ilght of these facts the urgency of the need to put in place systems to prevent :
'such leaks would seem to be self—apparent Yet in this study, | have concluded that
despite numerous improvements in the technology available .to prevent leakage and.
i improvements in “the regulatory. reglme governlng underground tank systems there
remain serious problems in'the regulatlon of underground storage tanks ‘

4 philip .
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Ambng the conclusions that raise concerns are the followlng:

®  the égencies responsible ‘ for regulating underground sto‘rage tanks are
understaffed and underfunded They do not have the resources to put in place
the systems reqUIred to ensure that. underground tank leaks do not-occur, or if
they do occur, to ensure that they are detected qwckly and steps are- taken to
prevent and rectlfy harm. ’ ‘

° In most jurisdictions, since th.e 1970s any new underground tank for gasoline
or fuel. oil must be protected against corrosion. However, when  this
requirement was out into place, owners of existing tanks, ‘many of which were’
20 or 30 veers old, were n-ot required to replace them with the more modern ‘
tanks; that were less susceptible to corrosion. Most orovinces gave ovvnersb of.
unprote.cted steel tanks "up to 15 years to replace or upgrade their existing
tanks.

° Many provinces gave owners of exrstrng tanks the option of upgradmg them
using either cathodic protectlon or internal llnlng However there have been |
many problems with internal llnmg failure. - Despite this, most provinces have
not required any special monitoring of tanks upgraded by internal lining to
determine if they are leaking. ‘ ‘

° The l'egislation generally. contained no ‘re'quirements ‘that owners of large
numbers of tanks set. up a tank replacement program to ensure contmuous
removal of old tanks during the. interim period before"the final deadlines.
Although some large orl companles set up ongolng tank replacement programs,
.they did’ not always follow them. As a result, removal of many tanks was left
to the eleventh hour. . Rather than enforce- these "time limits, provincial

governments further extended them.

® Although the oil industry developed a. scientific techniqu.e forlpred,i'c_ting tank -
‘ failure, for use in determinlng oriorities ‘for tank replacement, this scientific
methodology was not always followed. The speed " and ‘priority of tank

removal was often governed by economics rather than scrence

. OUT OF SIGHT, OUT OF MIND ' .
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One of the strategies used by the major oil companies to avoid- removal of

' deteriorating tanks was to sell them to the operators of service stations for $l.
Many of the least profitable service stations were sold to independent
operators, who were the least likely to be able to afford to 'replace tanks when
the tank replacement deadline approached, and the least able to afford the
‘cleanup of contamlnated soil and groundwater and the compensatlon of
victims of spills.

With  a few exceptions, there are no re.quirements that the owner's, and
operators ofgfa:cilities with underground tanks carry"any liability insurance or
" provide any form of security or financial assurance to cover harm from tank_

leaks.

In 1993, roughly two decades after the LUST' problem became apparent,
" British Columbia, Alberta, the Yukon, and the Government of Canada still had

no specific regulations governing underground tanks.-

Unlike many u.s. states, Canadian provmces and Territories do not provide
any flnanolal assrstance to small operators to assist them in upgrading thelr
~facilities to prevent leaks. Instead, they have reacted to arguments that these
owners cannot afford safe equipment by delaying the implementation of laws
that would require such upgrading. '

Much of the contammated soil from petroleum Ieaks and spllls is snmply
"~ dumped in local landfill sites without any treatment '

It appears that much of the contammated soil and groundwater from leaks of
gasollne ‘and. other petroleum products has been and . contlnues to be
"treated"” largely by releasing the fumes to the air. The release of volatile
Vorganic carbons is considered .a major contributor‘to global warming (the
."greenhouse effect”). VOCs are also an ozone precur_'sor,' c':ontribut.ing-'to the
formation of ground-level ozone. Benzene and other volatile components. -

cause cancer-and other diseases.

_OUT OF SIGHT, OUT OF MIND S A :
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® Although a substantial proportion of leaks result from improper installation of
tanks and associated piping, most provinces have no requiremente or minimal
requirernents for training and certification of installers, and most legislation
does not require .installers to carry any insurance or post any security or
financial assurance to cover clean-up end compensation costs. V

° Although injuries and deaths, as well as environrnental damage, have occurred
| as a result of improper procedures in carrying out repairs to tanks and removal
of old tanks, there are few requnrements that those mvolved in the business of
repairing and removing tanks be trained or certified, or that they carry Irablhty
_insurance or post financial assurance.

®  The laws requiring replacement of corroding tanks often.exempt'small fuel oil
‘tanks and both large and small tanks at individual residences and farms..
These tanks are sometimes underground, but more often are in basements or
sitting on the ground or ona stand outside the residence. Such an exemption
cannot be justified on environmental grounds These tanks are frequent :
sources of spills, sometime cause substantial damage to soil and aquifers, but
the damage from leaks and 'spillls' is freq,ue'ntly not covered ‘by'-' homeowners’
insurance polivcies,‘and the public often must pay the cost ot clean-up.

) Governments have often not met the standards they have |mposed on the
| private sector.. For example, the Ontano Government made a regulatlon in
1983 reqmring_ that all unprotected steel tanks and lines be removed by
January 1, 1991. The Ministry of Government Services, which administers
most land owned' by the province did. not begin to document where its tanks

A were located and their age until the spring of 1992. As of December 1993 4
the Mlnlstry had not yet complled the data it had. collected and had not yet
undertaken a program of removrng and upgradlng any tanks shown by the
survey to require this. . When the data was comipiled, it showed that the
Ontario- government owned many old, unprotected steel tanks which. Would
have been |||egal if they were pnvately owned. l

e | Similarly, the federal government has Vn_o_legisl,ation ,to.govern,‘the safety of
tanks.owned by fed'eral government depertmente and no up-to-date inventory .

OUT OF SIGHT OUT OF MIND o
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Although a substantial proportion of leaks result from improper installation of

tanks and associated piping,. most provinoes have no requirements or minimal
. requirements for training and certification of lnstallers and most Ieglslatlon
does not require installers to carry any insurance or post any securlty or
financial assurance to cover clean-up and compensation costs.

Although injuries and deaths, ‘as well as environrnental damage, have‘ occurred
as a result of . |mproper procedures in carrying. out repairs to tanks and removal
of old tanks there are few requirements that those involved in the busrness of‘
repairing and removing tanks be tramed or certn‘led .or that they carry liability
insurance or post fmancral assurance

The laws requiring replacement of corroding tanks often exempt small 'fue_loil
tanks ‘and both large and small tanks at individual residences and farms.
- These tanks are sometimes underground, But'more often' are in basements or-
sitting on the ground or on a stand outside the _residen_ce., Such an exemption
cannot be justified- on 'environmental grounds - These tanks are frequent .
sources. of spills, sometime cause substantlal damage to soil’ and aqu1fers but
. the damage from leaks and: sprlls is frequently not covered by homeowners
'msu‘rance pollcnes, and the_ pUbllC often must pay the cost of clean-up.

Governments have ofter not met the standards they have imposed on the
’ prlvate sector. .For example the ‘Ontario Government - made a regulatlon in
1983 requiring that all unprotected steel tanks and Ilnes be. removed by
January 1, 1991. The Mlnlstry of Government Servnces, Wthh administers
mo,st. land oWned 'byl the province did not begin 'to document where its tanks.
were located and their age until the ,s_pﬁng of 1992. As of Decemiber. 199_3,.
the Ministry had notvyet compiled the data it_had collected and had not yet
undertaken a program of removing and upgradlng any tanks shown. by .the
survey to require this. When the data was complled it showed that the
Ontario government owned many old, unprotected steel tanks ,\‘Nhi‘ch" would
have been illegal if they were privately owned. '

£
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® Slmllarly, the federal government has no -legislation to govern the safety of

tanks owned by federal government departments and no up-to- date mventory
of those tanks.
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PART I - THE NATURE AND SCOPE OF THE PROBLEM
Chapter 1 -.THE CAUSES OF LU'ST'

The phenomenon we have been disc'ussing is usually referred to by the .acronym
- LUST, for Le.aking Underground Storage Tanks. . lngfact, however, the most frequent
cause of 'Ieakage from underground tank systems is not holes in the tanks |
tthemselves but damage to the piping, or lines, connecting the tanks to pumps,
“boilers, and other assocrated equnpment In particular, leaking occurs at the joints
and elbows to those: pipes, either as a result ‘'of improper connection, incompatibility
“between pipes and their fittings, or shifting of the piping after installation. Pump
failures, often resulting from worn seals, are a significant source of leakage, and
result in a dlsproportionate degree of Ioss when the liquid rowrng through them is

under pressure.

The most dramatic cause of 'Ieakage from tanks. has been the deterioration'of‘old,
unprotected steel tanks. It has been estimated that up to 95% of the old bare steel
tank failures resulted from corrosion. ® In'the past, tanks were constructed of bare
steel, with no interior coating to prevent corrosron Often, such tanks were coated
with asphalt or coaI tar, or with some other exterlor coatlng However, deficiencies
or gaps - referred to. in the industry as "holidays -'occur in the best of coatings, and
'e,ven if the tank is uniformly',coated, holidays can occur during_ installation or after
installation through shifting of the tank. More‘over, all coatings are permeable to

some extent, however small. -

In the past, many tanks were put'into' the ground vwithou't taking properprecautions
to prevent damage to them or reduce the possibility of corrosion. Tanks were often
pi'a_ced in the native soil surrounding them without any sand or gravel backfill around
~ .them to reduce corrosion. - The hole was often backfilled with material containing
various kinds of rubble and ‘garbage. The surrounding soﬂ might contain sharp stones
or rocks that could puncture them or metal that would increase the risk of corrosnon

5EPA', cause - cheok:
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Tanks were often placed with their bottoms below the water table. Often, they were

not .anchored. These practices resulted in piercing of the tank or lines, stresses
resulting for shifting, or'accelerated corrosion. '

Corrosion occurs both from within the tank and from the outside. ‘Corrosion from
within is often a result of incompatibility ofvthe_tank or its internal lining with the
material in it. In past, the primary method of leak.detection, "dipping" the tank,
sometimes punctured the tank from within, as the dipstick repeatedly hit the tank

bottom when the liquid level was being measured.

- Lack of compatibility between the tank or lines and the product they contain is .
."another source of tank corrosion. Some- of the plastic tanks and Iinings introduced in

the late 1970s to replace or upgrade unprotected steel tanks proved to be
incompatible wrth the products they were mtended to contam partlcularly some-

tanks for gasoline.

The second generatlon of tanks Wthh came into common ‘usage in the late 1970s
and early 19803 are less likely to leak than the bare steel tanks. These tanks. are

o pnmarlly either Fibreglas Remforced Plastic (FRP) or cathodically protected steel. The

U.S. Environmental Protection Agency has found that thése tanks rarely fall‘ as a

_result of corrosion. © Most FRP failures occurred shortly after these tanks first came
~on the market, and resulted from the use of incompatible prOducts, from damage
" before or durmg mstallatlon and from manufacturing defects Tank failures have

since dropped off and have been estimated to be 1 per cent ? of the tanks sold.
With the advent of cathodically protected tanks, which reduce thex likelihood of
external. corrosion, it is believed that the main source of steel tank failure will

become internal corrosion. 2

SEPA, causes.

’(check epa causes)

. sepa causes. -
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Since "tanks are’ much less SUsceptible to internal corrosion than to external

corrosron this Wlll mean a much lower incidence of tank fallure However, no one
knows exactly how much internal and external corrosion respectlvel-y contribute to
the failure. It has been estimated that 70 to 80 per .cent of the c’orrosion failures
result from external corrosion, 6 to 10’ per cent from internal corrosion, and 15 to 19
per cent from a comblnatlon of the two.- '

', There is now a-third generation of tank ‘'systems available which are more reliable
than either cathodically protected steel or FRP. A'These are secondary containment
(that is, double-walled) sytems with interstitia'l,monitoring.. Lea.ks can be detected
either when groundwater enters . the - external wall- or when product enters the ~
interstitial cav1ty through the internal wall. In addition, there are new methods of
leak detectlon avallable including methods of detecting defects in tanks and pipes
. that may allow leakage and detecting the presence of product in the surrounding soil
.or groundwater‘after. its escape. However, governments. throughout Canada have
been reluctant to. require the use of such modern technol'ogy "In the case of
secondary contalnment tank and piping systems the reason for the reluctance is. thelr
- cost. In the case of Ieak detectlon systems, the reluctance results from a-
comblnatlon of cost and. uncertalntles about the rellab|l|ty and effectlveness of some

of the technologles

However tank and Ilne corrosmn is not the most common cause of leaks. The most
common cause is |mproper mstallatlon The most 3|gnlf|cant sources of UST releases
have not been leakage from’ tanks, but.spllls and overfrlllng, and (epa causes of
- release) leaks from product delivery lines, p’articul'arly where thev are under pressure.

Of the Ieaks from tanks, most have ‘been due to loose tank flttlngs and vents or fill
plpes on'top of the tanks, rather than holes in the tanks themselves

%epa causes 7.

AR m,wm AT %"ﬁ"é&‘i‘*m“i“%m“‘ SRR
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Chapter 2 LUST IN PERSPECTIVE

This study focusses on LUST because it is a relatively self-contained subject matter,
and -because lts causes, effects, and cures are relatively obvious and inexpensive
- compared to many other environmental problems | do not mean to suggest that
' LUST is the most serlous environmental problem that Canadians face or that it is the
" most significant source of spills, groundwater pollution, or air pollution.- However in
light of the amount of harm attributable to LUST and the relative ease with which the
problem and its solutions can be .identified and corrected compared to many
~ environmental pollution concerns such as acid rain, global warming and ozone-
depletion our failure to deal with LUST more quickly and effectively than we have
" raises serious questions about the ability of our mstltutrons to respond effectlvely to

, envrronmental problems

In this chapter therefore | ‘attempt.to look at LUST in the context of its contribution
to other enwronmental concerns. Leaklng underground tanks have not been the most
common source of son and groundwater contamination, “nor have the 'most
catastrophrc individual pollutlon incidents generally been caused by LUST. However,
LUST is of partlcular interest because the causes are much easier to isolate and-
_control than many other accidental releases of hazardous substances to the
enyironment LUST relates specifically to contalners - their design, mstallatlon use,
‘ monrtonng, and abandonment. As such, we are deallng with- relatlvely self contained
systems, which can be regulated and dealt with to prevent harm if society has the

will to do so.

Leaking underground tanks can be lsolated as a subject for study and for actlon :
because UST systems have common characterlstlcs that facilitate the desrgn of -
leglslatron and technology designed specnﬁcally to address them, and because they
form such a substantlal proportlon of certain env1ronmental problems that focussmg
~on their regulation will make an important contribution to the overall control of those
problems Moreover, a study of LUST regulatlon is worthwhlle because it sheds light
on the features of our polrtrcal system that place barrrers in the way of deahng'
effectwely with other envrronmental problems

OUT OF SIGHT, OUT OF MIND o _
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Within the LUST category, tanks containing petroleum products used as fuel, and

within this category, tanks containing gasoline, can be isolated for discussion, both
because these categories of ta'nks .and products are regulated separately from other

USTs and because they represent a substantial proportion of the escapes of

- petroleum products.' Gasoline has particularly. been the focus of attention by
researchers and regulators. because of its ublqurtousness, its high mobrllty through
air, soil, and- groundwater, its hlgh percentage of benzene, a carcinogen, compared
to other fuels, and its explosivity. ‘

However, in atternpting to determine the causes, effects, sources, and costs of

LUST, the researcher faces the difficulty that LUST incidents are frequently reported

‘together With ‘other other env,ironmentaﬂ issues. Often, data are simply n0n~existent.
As other researchers have - noted, baseline data about the environment needed to
make .enyironmental prote_ction decisions is often; unavailable, In relation to
conta‘mination of groundw'ater for. example researchers have little or no
documentation -of sources. of wastes, the fate of contammants in the substrate lack
of detailed inventories of. groundwater sources, depths of wells, contaminant

sources and local hydrogeology

Where.information about LUST incidents fs'available, it is often lumped together with
other ‘information. For exarnple reports of leaks and spills often do;not‘indicate
whether a release resulted from a leak or a spill, references to tanks do not
dlfferentlate between tanks, pumps and piping, or between above- ground and
below-ground tanks. Indeed leak and splll statistics are not available at all in some
provinces. Reports of spills and leaks of petroleum products often snmply refer to

them as "0il"; and reports of " gas leaks”, may refer to gasollne or to a material in its |
 gaseous state, such as natural gas or methane The categories of. sources of fires °
listed in fire loss reports prepared by provmcral fire marshals or fire commissioners

and Iocal fire' departments are seldom fine. enough to dlfferentlate between UST leaks
and other escapes of chemlcals, Nor’ do the statlstlcs on workers’ m;unes and
fatalities clearly differentiate between UST leaks and other releases of toxic_gases'or,

10peak alley.
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explosions. Information on the causes: of voluntary and legally required evacuations

of buildings and communities as a result of actual or anticipated fires, eprosrons or
fumigations is often even less complete or satisfactory. '

Moréover, by far the most common source of LUST is gasoline and other petroleu‘rn _
-produdts, which "are so u_bi_q'uitoUs that it is frequently impossible to definiti?ely
determine the source of a leak or spill There are usually so many spills .in places
where there are tanks that it is impossible to determine- whether contamination came
from -a tank leak, a single spill, or an. accumulatlon of many spills and/or Ieaks
' Moreover, tank testing equrpment grves both false posrtlves and false negatrves
That is, a-tank may fail a pressure test for reasons other than holes in the tank (for
exarﬁplé, Ioose-ﬁttihg bungs), or may‘bass a ipressur'e test even though it'contaihs A

* holes.

As a result, it is difficult to determine the precise degree of seriousness of LUST.
However, it is useful to understand that LUST is, in fact, an importaht component of
- many other envrronmental and pUbIIC safety problems LUST cuts across many other
‘areas of concern, rncludlng groundwater contamlnatlon sorl contamlnatlon ‘spills,

and air p_ollutioh:
1. Groundwater contamination

" Common sources of groundwater pollutlon include garbage dumps and Iandﬁlls
waste storage and holding lmpoundments (commonly known as "Iagoons") septic
systems, spreadrng of sludges on land, mine wastes, pnpellnes{ ‘seawater |ntrus1on,
deicing salts, and agricultural activities, including feedlots, application of pesticides
and fertilizers, and irrigation. ‘ ' ' o '

~ As indicated in a later chapter,'fcontamination of groundwater is one of the most
significant environmental impacts of leaking underground storage tanks. Howevér, " ‘
" the difficulties of dealing with groundwater impacts from LUST and the failure to

peak. -
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prevent and remediate UST leaks and spills are .merely one manifestation of our

difficulties in. dealing effectively with preservation of groundwater quality and
quantity. . ' )

As a resource to-be protected, groundwater has been relatively ignored in Canada.
2 This results.- from many .causes, including the relatively sparse population of the
country and its relatrvely low reliance on groundwater as a source of drlnkmg water
the slow movement of contamlnants through soil and into groundwater and through:
the groundwater itself, so that contamlnatlon may not become apparent for many
: .years and the high cost. of mapplng subsurface systems. It has been suggested
'that concern about groundwater protectlon is directly proportional to the extent to
which it is needed for drinking. water. Thus, concern and. steps to protect the
resource have 'been much greater in provinces dependent- on it as a drinking water

2 It has also .

- source than |n provinces that rely. primarily on surface water sources,
been suggested that groundwater has largely been |gnored because it IS needed as a .
. drlnklng water source primarily in rural communltres while lnﬂuence on polmmans is

most concentrated in urban areas

"In addition,. water can be con'tamtnated without having a-bad taste As a result,

many people throughout Canada routlnely dgink well water contaminated with

bactena and viruses from septic systems and animal husbandry, pesticides and
fertlhzers from farming, and low levels of benzene and otnher chemlcals without
knowmg that -they are bemg exposed to potentlal health nsks . The lack of
expressnons of public concern is due in part to the fact that people do not realize
they are drlnklng these contammants The lack of ability to measure small quantltles-.
of contammants and maccessubrllty»of eQU|pment and - laboratories has also
contributed to a lack. of collection and‘ dissemination about groundwater
contamlnatlon until recently In addition, the science of hydrogeology is just
emerglng from .its infancy, and the mablhty to accurately determlne direction and
speed of groundwater flows and dissemination of contammants through groundwater_

12beak, alley:

"PBEAK.

T4BEAK? Coon.
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. has and the relatively high cost of doing so haVe discouraged efforts to becorne more
familiar with this resource. One result is that contamination from underground
storage tanks that leaked decades ago is only now ‘being discovered, and many such
leaks are as yet unknown.

2. Contam-inated soil

Until recently, soil contamination was also largely ignored, as long as the.
contaminant did not enter other media, such as air, sorface Water, or groundwater.‘
However, increasing,develooment pressures, changing land use patterns, and highly
publicized incidenfs such as Love Canal, the construction of ‘the: Mal\}ern housing,
subdiVisi.on in Toronto on soil contaminated with- radioactive waste, and the costly
clean-up of BC Place required before it could be sold, have focussed attention on this
source -of contamination. . In addition, the escalating cost and. difficulty of disposing -
- of contaminated soil have focussed the attention of theAdeveIopment industry on a
problem previously ignored ‘In-the past, if contamrnated soil was discovered and
~ was an impediment to development, it was frequently hauled to the local garbage_
dump and disposed of. However, capacity problems in urban areas, restrictions
rmposed by senior levels of - government on the .disposal of contamlnated soil,
restrictions imposed by landflll site operators concerned about potential hablhty in the
event of migration- of contaminants from their sites, and substantial increases in
"tipping" fees Where durnpi‘ng‘isv still permitted, have drasﬁ.oally reduce the ability of
Iandowners and d,evelopers to. 'use this ‘inexpe'nsive' method of cleaning up
| contam_inated land. This has m_eant that contaminated soil on a building site has
become -a serious impediment f0~land d‘evelopment,(hore‘, peterborough) and the cost
of disposing of ‘or decontaminating the soil-may be prohibitively costly.. The federal
government has. earmarked $200 million dollars - for clean-up of "orphan®
contaminated sites over the next.five years' but it is estimateld"that this will ’ailow

®* No one

the clean- -up of only a small fractlon of the known abandoned sites.
knows where the money will come from to clean up the rest, and it has been
' predicted that many such sites’ wrll have" to be left in a contamlnated condmon :

'rndeflnltely

SBEAK. X S -

"®notes cited in mitchell paper.
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There is no doubt that soil contaminated by leaks and spills from USTs is a major
component “of the soil contamination problem. The decommissioning of gasoline
stations alone is resultmg in the need to deal with Iarge quantities of contamlnated
soil. The closing of one Petro-Canada- service station in Preston, Ontario.in 1994 for
example, is reported to have required the excavation of 10,000 tonnes of soil to get
access to 6,000 tonnes of contaminated soil. /- These amounts are typical of gas
station clean-ups. The closing of.military bases and factories throughout Canada has -
also resulted in the discovery of large qoan'titie's of »contaminated soil, some of it
from UST ‘Ieaks‘,‘some from on-site waste disposal, and some from spills.

3. Spills

Leaks and spills have.traditionally.been lornped together under the rubric "spills”, and .
treated differe'ntly' by ‘thre—legal sysftem than 'routine, on‘going "pfocess pollution”.

One reason for this differential treatment is that the causes of'leaks and spills are

~frequentiy drfferent from- the causes of "process pollution" Proceés po'l'lution,
lnvolves the ‘ongoing creation of waste as a result of a productlon process and the .
deliberate use of alr,AIand,vor water as a waste disposal site. The creation of this :
waste is a by-product of the production proceéss, and is often costly and difficult to
avoid. Leaks and-spills, on the other hand, are usually isolated accidental events
which can generally be avoided through vigilance. | . A

Leaks and s_pille" are -also treated differently by the legal system because of
differences in the availability of insur‘ance,v Most vthird party. Ii‘abilityl'insurance
coverage exempts Iia‘bility for damage from ongoing discharges of contaminants, and
covers only sudden and acmdental" ‘events, such as .spills. Leaks, which are
sometimes ongoing and gradual, may or may not be conSIdered "sudden and
accidental”. Thus they fall into a gray area between sudden spllls and ongomg
process poIIutlon The fact that insurance coverage is ‘available for spills, but not for
ongoing discharges, was the key factor in leading the Ontano Government to impose
absolute I|ab|I|ty for,the‘clean-up of spills, and to prowde a compensatlon scheme for
victims of spills, but not for engoing pollution. ' 4

*"Bob. Burtt, "Bacteria eat up contaminants”, K-W Record, p.B3, May 6, 1 994.
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Between 1978.and 1983, 21,687 spills and leaks were reported to provincial and -
federal authorities across Canada involving 3,669,460'tonnes of ‘material. The
sources of these spills lnclud'ed mines, wells, batteries, storage depots, trucks and'
other motor. vehicles, industrial plants,'trains,_' service stations, refineries, pipellnes,
marine terminals, and aircraft. Materials that leaked or'spvilled i'ncluded~natural gas,

salt water, pestrcndes fertilizers, sewage, petroleum products, -and a variety of
chemicals. Petroleum products that spilled or leaked included crude oil, No. 2 fuel,
No. 4 fuel, No. 5 fuel, No. 6 fuel, gasoline, waste oil, and asphalt, as Well as
petrochemicals. The petroleum sector and‘transportation were the most frequent
sources of leaks and spllls with the petroleum sector accounting for about half of all-

spills. !

In fact, the number and magnitude.of spllls during 'th'is ‘period was probably far
greater than reported For one thlng, ‘the network collecting spill information did not
include all- agencres that would. be informed of spills. Moreover, the laws requiring’
spill reportlng were much less stringent. and much less rlgorously enforced than they
. are today. That these numbers underrepresent the actual number of spills and. leaks
is apparent from later statlstlcal summaries. In Ontario, for example, in 1990 alone,
thefe were 5, 686 reported sprlls and leaks. 19 That is, in one provrnce in one year,
there were 25% (check exact no.) of the total spills reported for ten provinces and
two Territories over the five year _period between 1978 and 1983. ‘Unless the
number of spills has been increasing dramatically, a possibility that appears to be
remote in light of more stringent penalties‘ and increased civil liability and:
improvements in spill preventlon systems, the explanation is probably that- spllls in
earlier years were far greater in number than reported ' '

Leaks from underground tanks and piping have consistently been a significant source -

of these spills. Moreover, as indicated above, contamlnatlon from underground tank. -

leaks is often unreported or undiscovered for many years. " Thus, it is likely that thls
~is a more frequent source of "spills" than the available ' statistics indicate. 2

8averything in this para from Env. Cda Summary of Spill events 74-83:
¥sac Surnmary Report of 1990 Occurences.

20BEAK.
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Moreover, provincial laws that require the reporting of spills often do not require the
reporting of the discovery of soil or groundwater contamlnatlon resultmg from past
Sp.I”'S. Often the contamrnated soil or. groundwater is disposed of without its
existence ever having been reported to environmental authorities. .This is particularly

- true of'contaminated soil, which, as mentioned above, has'traditionally simply been
carted off to ~the local garbage dump,,a practlce Wthh still continues, although to a
Iesser extent _ . . .

As stated above, 200 leaks and spills from.gas stations and private outlets alone are
‘reported to Ontario’s Fuels Safety Branch each year; a number which, if projected

\ vacross Canada. would represent 1176 LUST incidents per year, since Ontario is

believed to have approxrmately 17% of Canada’s tanks. The Ontarlo Environment
Ministry’s Spills Action Centre recelved 343 reports of spills and leaks assocrated ;
wrth underground tanks between May 23, 1992 and February 10, 1993. 2 The

o sources of these LUST lncrdents mcluded not only gas statlons and private fuel

outlets, ‘but also septic tanks furnace oil tanks at reS|dences businesses and'
‘mstrtutlons and industrial establlshments and tanks contalnlng rndustrlal products
and raw materials: ~Although gasollne was by far the most common substance
underground tanks also leaked diesel oil, furnace ail,. sewage, ‘ammonium: sulfate
hquor, ~acetate, paint thrnner, -sewage, . hydrauhc fluid, waste motor oil, and
hydrochloric acid. ' - o 4 ' ‘

4.  Air pollution

The contrlbutlon of LUST to air pollutlon IS dlscussed in the followrng chapter LUST
incidents mvolvrng gasohne one of the most ubiquitous products in somety, and
,solvents are of particular concern- because some “of their components are both_
volatile and’ mjurrous to human health Leakage to soil and “groundwater eventually
reaches the alr through a vanety of paths such as dlscharge to surface water, entry
into sewers and buildings,- excavation of contamlnated sorl varlous forms of
"treatment" of contamlnated soil and groundwater that involve venting emissions to
the atmosphere spreadmg contaminated soil at landfill S|tes ‘dumping contamlnated
'_materlal to fl” low areas and wet areas of land, and dlschargrng contamlnated water -

2 many reports during this penod involved the drscovery of sorl contammated by past leaks and _

' spills rather than the sp|lls themse]ves ) . - -
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to municipal sewers, which empty into water courses.” There have been few

' attemlots to determine the extent of air pollution from such occurrences and
therefore little is known about the extent to which LUST contributes to air pollution.
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Chapter 3 THE DAMAGE CAUSED BY LUST

LUST incidents have been responsible for a vartety of kinds of harm to the
environment, to property, and to pu'blic resources. As indicated above, the most
obvious impacts of LUST incidents have been groundwater and water supply
contammatlon, contammated soil, build-up of vapours in. structures, requiring
evacuation or abandonment, and explosions. These effects in turn result in loss of
- use and enjoyment of property,'busines's interruption and business :fai.lure, the need'
to provide alternative orreplacement water supply systems, and inability to develop
or redevelop property. ‘ ' ' '

LUST incidents also impact on surface waters. This rnay occur When groundwater
emerges into surface waters as part of the hydrological .cycle, by overland flow, or
by flow through sewers or other human constructs. One example of leaks reaching
- surface waters through the normal hydrologlcal cycle occurred throughout the 1980s
in Brltlsh Columblas lower mainland, particularly in West Vancouver and North
Vancouver. Whlle most home heatmg oil tanks throughout Canada are found in
basements or above ground -parts of Vancouver are an exceptlon Vancouvers
‘North Shore has a large concentratlon of underground tanks A survey carned out by
Environment Canada_found that 12,595 smgle~fam|ly dwellings were built on the
" North Shore from 1946 to 1960.  Of them" 4, 5'95 were heated by oil or kerosene.
By the early 1980s .many of these tanks were deteriorating. The area has
mountalnous geography, with many steep slopes from these residences down to the
ocean. The wet climate and creeks in the area are very. conducive to tank corrosmn .
In -addition, there are many springs in the area. Leaking fuel would often enter the ,
ground and emerge at the surface through these.sprlngs, ‘then flow into the ocean or f
other 'surface waters. Environment Canada documented 24 such leaks on ‘the North
Shore in 1989, but esttmated that many similar leaks occurred that were not

documented 22

22

ecological timebomb article, Harrington (?) interview.
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LUST incidents occasionally cause other kinds of damage. 'F'or example, a gasoline

leak at a service station in Red Lake, Ontario resulted in raw sewage entering a lake.
The gasoline flowed through the municipal. sanitary sewer system into the municipal
sewage treatment plant, where it temporarily destroyed the functioning of the plant,
resulting in the discharge of untreated sewage to the lake. 2 |

Destruction of underground utility cables by leaking -gasoline has been documented
both in British Columbia and in Alberta. In 19.82, for example, British Columbia
Telephone Company experienced service failures of its telephones in Kelowna. The
failures were traced to.loss of circuits in the cables in two buried conduits. The
cablee _were'saturated with what appeared to be gasoline. Even after the telephone -
commpany replaced the cables, service outages in the same area of conduit continued.

“In June of 1983, the conduit and cables were again found. to be saturated with

gase|ine One of the underground 'conduits had to be abandoned; and a new manhole

,constructed and the cables replaced in the other. “According to one source, this kind

of damage was a frequent occurrence in major cities m Alberta in the late 1980s and
early 1990s. ' ' '

.Oc’casicnaliy, human injury has resulted from LUST incidents.
Below, | will discuss some-of the impacts that have been observed in Canada and the

United States. This informatlon however, is far from complete. . Both the number of
incidents “and the impacts of LUST resulting from individual 1n01dents are poorly

Vdocumented in Canada. Most informatlon is found in indlwdual mspectors files and

incident or investigation reports, and is either not compiled in any aggregate form or -
is found in incident summaries that give minimal information about the causes and

‘effects of the incidents they describe. ‘In many cases, the information is found in

"spill reports", that describe the informa_tlon given to an enyironrnental agenc'y when
the spill or its impact is initially discovered, or after the agency’s initial response to
the report. These reports often list the suspected source of the pollution, but are not
followed up with a similar set of reports that reflect the ultimate findings of the
investigation. Thue, they may greatly underestimate Qr‘0veres’tima_t‘e the amount of

‘material released.to the environment, the extent of its migration, and the damage-

23Siﬁell decision and t_ranscript.
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caused. The source |n|t|ally suspected may not be the actual source, or may be only

-one of several actual or potential sources of the release.- The mvestlgatron resulting
from. a spill often reveals additional sources of contamination, which may not be
documented in spill reports. Moreover, these summaries often do not. dlstlngursh
between recent releases and the discovery of accumulations of pollution in the soil or
groundwater when land is dlsturbed for excavation or constructlon actrvmes In
recent years, as tank removal programs have accelerated, many of. these summaries
© relate to the discovery of contamrnated soil at sites that are belng decommrssroned )
’ or where tanks are being removed.

;LL_JST has been much better documented ‘i‘n the United States." Even there, however,
there are substantial gaps in the ‘a‘vaiﬂable information. _‘ForreXampIe,: a study' of
releases (spills and Ieaks)~ from unde,rground storage tanks published by the U.S.
Environmental Protection Agency in 1986 revealed 12,444 release incidents - nbting,
however that the total number of releases was unknown ‘that the full lmpacts may
be mcomplete and that .the: information available represents only the minimum
number of impacts associated with releases. % Like -the Canadian information

" summaries that are available, most. of the summaries upon which the US-EPA based
its conclusions were ‘short and "many were uninformative”. Only half of the reports

reviewed by the EPA contained a'ny comments describing the .impact of the release.

. 25

The EPA fouind the following documented impacts from UST releaseS' “contamination
of prlvate ground water and surface water supplles mumcrpal ground water and
surface water supplies, mdustnal water supplles other ground waters, and surface
~waters; human illness and death; damage to aquatlc life, wildlife, and ptant life and
crop Iosses damage to materlals from corros:on damage from fire and explosron
contamlnatlon -of non- contact and contact recreatlonal waters,'and combustlble.'
~ fumes in conflned areas. : ' - '

24Summary on releases p. 8-4. -

2Spoth the last two sentences'from Summary, p. 8-5.

‘ 28ys gpA Summary on releases from USTs, table 8-1.
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The- EPA documented 749 incidents of contamination of pnvate wells, 155 fires and

explosions; 100 incidents lnvolvmg human illness; 103 incidents with impact on
aquatib life; 99 mmdents causing harm to plant life or crop loss; 34 ihcidents
resulting in corrosion of structures; and 2 incidents causmg human death. %’ Many
mcndents resulted in more than one of these impacts.

In Canada, the same kinds of effects are found. Below, we describe some of the

~ harm from LUST documented in this country.

Groundwater and Well Contamination

-.Grbundw_ater contamination often does not become a matter of concern to the public -

or to regulators- until it reaches someone’s water supply. By this time, it is often

extremely difficult to determine the 's_ource and to decontaminate the water supply.

In cases of petroleum fuel contamination, the sources are ubiquitous. " There -are-
frequently several known hndefgroUnd and above tanks.in the area. In éddition the
soil in the vicinity of service statlons garages bulk plants, refineries, and- other
facilities that.use petroleum products is frequently contaminated . by a few large sp|l|s ‘
and leaks or many small ones over many years from usage of these products: By the
time wells are impacted, the‘polllutént may Have travelled far.enough from‘ its source
and become dispersed to the. extent that it is mpossnble to isolate the source. In
addition, remedral action is often delayed because. of the intermittent nature-of the

contamination. Frequently, there are seasonal ‘ﬂuctuatlons of contaminant levels in

well’s._ The contamination often rises and falls with the level of the water table, so
that contamination found in the spring Will "disappear" until the 'f'ollOV\-iing spring,-
resulting in a failure to detéct the contamination in water sampling programs, and
Iulling,both the well owners and gdvernmeht authorities into a false sense of .-

security.

Efforts to determiné the source of well pollution are therefore prolonged and costly.

‘Hydrogeological studies are often inconclusive. Hydrbgeologicai studies and
_sampling programs have taken from several weeks to several 'years ‘without
o successfully determjnlng the source of the pollution. Slnce under our legal system

275, 8-4.
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the owners and users of petroleum and other chemicals are generally not required to

“contribute to any clean-up or compensation fund, and since no one can be required
to clean up a spill or leak until the source is ascertained, and in many pravinces not
untll neglrgence is established, this means that the investigations and studies needed
to determlne liability are often carried out at public expense. Moreover, because
~remed|at|on usually cannoet await detectlon of the source replacement of water
supphes is also often initially carrled out at public expense ‘or the costs are borne by
the victims of the pollution. '

Themost commonly reported source of well contamination as a resUlf of LUST is

_petroleum products, particularly gasoline. _There- is little or no proof of harm to"

human health from petroleum-contaminated well water, " largely because- little is
known about the precise levels at which these products cause health effects in low
doses, beca_use few. epidemiological studies have been carried out, and ‘because the
low taste and odour threshold of petroleum products often causes rejection of the
~ water supply before contaminatlon reachesvhigh levels. 2 However, there have
been incidents when people have been warned by public. health authormes not to
drink petroleum -contaminated- water, but have not been warned of the danger of
taklng in these products through the skin or through breathing the fumes. As a
"result, they have continued to use the water for bathing, Washing dishes and
clothes, and other household purposes. - The adequacy of the health advisory
' warnlngs given to the pUbllC was an . issue raised by some people lmerVIewed durlng

the course of this study. 2

Of particular concern is gasoline, one of the.most ub.iquitou‘s!products in our
environment. " Gasoline is not a- single- substance; but has many different
formulations, each containing different propOrtio'ns o'f the same. components as well
as a variety of addltlves Gasoline contains over 225 chemical compounds some of

which are known- carcinogens, neurotoxins, and: foetotoxms People affected by -

short-term exposure;to gasohne have’ complamed of itchy eyes, drows_mess,

#ecobichon, innis and allan health effects file.

Coon.
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30 Long-term exposure to gasoline-

headacihes, depression, and anxiety.

. contaminated water may cause damage to the liver and kidneys, and there is some
evidence that gasoline can cause cancer in animals ‘and damage foetuses and is

clastogenic (causes chromosomal damage). Among the toxins in gasoline are the

following:

®  Benzene - The first cases of chronic benzene toxicity were documented in

1897 * Benzene -hematoxicity was reported about 80 years ago, and the
first reports of leukemia associated with benzene exposure were publiished in
the 1920s and 1930s. lIts carcenogicity is well established, although the

“mechanism is unclear.

° Ethyl benzene - Ethyl benzene has been recognized as a skin irritant since at
least 1963. ‘ ' '
'@ Toluene - Toluene has adverse effects on muscle coordination, and has been

associated with nausea, aplastic anemia, embrotoxic effects, neurological

damage, and narcosis.

o Xyle'ne‘ - Long-term exposure to Xxylene has been -correlated with aplaStic
énemia.- Other health effects associéted with xylene. exposure ‘include
gastrointestinal disturbances, embryotoxic effects, dermal -and eye i_rritation,"
hepatic and renal disfunction, a'n,d some fatal blood dVScr_a_cias. .

] Ethyl Bromide - A known carcinogen.

L Heptane, pentane, and hexane - CaUse irritation and dizziness. N-hexane is a

neurotoxin 32

3%pet on tap p. 10.

$lsanteson and LeNoire.

32gcobichon et al.’
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° Ethylene Drchlorlde-- This substance an animal’ carcmogen, |s also present in .

CRsoRa mmmm R 2"&%"‘?}’"’" R B B S S 2

®  Tetra ethyl lead The neurotoxicity of lead is well documented. There is also
evidence of retardatlon of mental development in children exposed to lead.

o Ethylene dibromide.  This chemical, present in' leaded gasollne in trace
' amounts in the tetra ethyl lead added to the gasoline, has been called by the
National - Cancer Institute the most potent cancer-causmg substance ever

found in its animal testrng program

the-lead added to gasolrne

e MMT - Th|s manganese compound is belng added to gasollne to replace the

lead that has been banned in Canada and the Umted States lee lead

accumulates in the body. While less toxic than lead, manganese can cause

brain damage and Parklnson s dlsease like symptoms

There have been numerous documented'_examples of water supplies rendered unfit

~ for use. as a result of LUST_incide'nts._, These range from the contamination of. a few

individual wells to the destruction of municipal wells serving all or parts of several

. communities.

Wells Hiave been contaminated with 'hydrocarbons from petroleum products, _lncluding"'

- the carcinogen benzene, at Beaver River and La Crete, in Alberta; at Ashurn and

_ River (15-20 wells polluted) in P.E.L; *® In- Saskatchewan, at Estevan in 1991

&

Swan River (check) in Manitoba; at Delaware Township, Delta, -Fullarton, Ops

Townshlp, Brooklin, Noelwlle Killaloe, and Port Lorlng in Ontario; at Fairvale, ‘Grand
Bay, and Hlllsborough in New Brunswick; in Nova Scotia, at Tony Rlver in Colchester
County affecting a community well that served six families and- Sydney Forks in Cape

Breton County atfe’cting- one domestic well; 34 at Tignish affeoting approximately 20

wells, Tyne Valleyvand ‘Winslow oontaminating six wells, Kensington, and North

33pet ontap p. 15. .

3%Beak 2.84-5.

?ssources - beak, Delta report 2.89-90, Jardine report on Kensington etc.
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leaks in underground storage tanks owned by Saskatchewan Property Management
_Corporatlon resulted in the medical health officer i lssumg a drinking Water advisory to
warn reSIdentsvnot to drink their water, in 1992, a municipal water distribution line in

Marengo which did not supply drinking water was contaminated by abandoned
underground service station tanks;. in July 1990 gasollne was detected in the
‘municipal drinking water supply of Fulda resultlng in a drinking water advrsory being
issued and replacement and reroutlng of part of the water distribution system. 36

In some of these ‘cases:, a substantial amount of groundwater and many wells were;
affected. For example, 20 wells were contaminated in Tignish and 76 in Killaloe.
37 Hill‘sborough at least 18 wells were contaminated It has been estimated that
75 per cent of the drmklng water supplles in the Hlllsborough business dlstnct have
been tainted by petroleum products B’ At Delta, a leaking underground gasolme

3% In many

tank contammated an estlmated 45 million U S. gallons. of groundwater.
of these cases, contamination” has perSIsted or recurred for decades. ' At Port Lonng, :
for example, residents tasted- gasoline in their dnnklng water from 1976 to 1978
when Gulf Canada installed and began to operate a new communal well to, replace -
17 contaminated private wells. However, this communal Well and .several private
w_ells were.»found to. be contaminated with :gasoline a‘gain in November of 1991.
Wh'en the contamination ‘was di'sCove'red in the 1970s, the gasoline in. the ground
was not removed, ‘because this was con3|dered prohlbltrvely expensive. Gulf’
consultant had antlmpated that within a decade the groundwater would purge ltself‘

of gasoline by dilution and dispersion. However, this did not occur.“4°

-

36Est‘evvan,A Eulda',,'Marengo examples from Itr James Mr Brandt. Sask Env. to JS Dec 31 , 92.
37eyeopener p. 23.

3éPet ontap p- 25. “

39An Assessment, Devlin et al.

40n Bruce Brown interview.
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At.DeI.ta, the groundwater contamination came to the governrnent’s attention when a
resident complained in 1976 that her water had a petroleum taste and odour. The
Ministry of the Envi’ronment concluded that a local gasoline station was the source of
the contamination, and an activated carbon filtration system was installed in the -
affected residence. However, in 1980, the homeowners living west of the originval
~ contaminated well made a similar complaint. A water. treatment. system was i
installed at this residence. However, in 1982, a hydrogeological investigation carried
out by the Miniét’ry of the Environment revealed a contaminant plume ‘550 metres -
long, 350 metres wide, and 60 -metres deep. It was estimated that between 7,700
and 34,000 litres of fuel had been fost, and 38 million gellohs of groundwater were
polluted. *! Pumping and treating the contaminated groundwater began in January.
~ of 1987 #*  Gulf Canada Limited, which was paying for this treatment expressed
~hope in September of 1991 that the groundwater would be dec’onteminated_
. sufficiently by the "Spri_ng‘, of 1992 that it could cease operation of the treatment

43 However, the decontamination process was still continuing as of

system
November. 1992. “* In Noelville, petroleum ‘was -discovered in a well in 1968.
There were no additional reports of contamination until the '1980s, when petroleum
‘was discovered in. several more wells. The contamlnatlon continued into the 1990s.
In Killaloe, a -foul smell was first noticed. 'in ‘the: water in 1978 after blastlng
operatrons Underground gasohne storage tanks and surroundlng contamrnated soil |
- were removed in 1978 but there were continuing complaints about a gasohne smelﬂ‘,
in drrnkmg water from residents of other areas in the VIIIage core. In 1978, a survey
by the Mlnlstry of the. Environment showed that the contamination area had spread,
but well contamination came and went accordmg to the season.. Local wells

remamed contamlnated in 1990 #°

*Low cost treatment. .Note-dviscrepéncy in no. of gallons. -
42 ow Cost.
“BIngram.

Mfln.gram.

“Seyeopener 23.
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In addition to contaminant.plUmes that have been traced to leaking u4nderground
fanks there have been several severe cases of widespread fuel contamination where
it has not been posmvely proven whether the source of the contamination was leaks,

or whether it was spills.’ In many cases, the contamlnatlon is believed to have
resulted from a Combinatlon of spills and-leaks from a single source or several
sdurces. In Ashern, Manitoba, two large underground .plumes of dissolved
contaminants, including petroleum products, solvents, and cleansers, may have come
from leaks in several underground tanks as well as -spills at bulk plants. *® Toxic
organic pollutants had been identified in many drinking water wells in this'village
since’ the mid-1970s and' this pollution was still"co-ntiinuin’g in'early 1992
Complalnts about a gasoline odour and taste in private dnnklng water wells were.
reglstered with municipal authorities on numerous occasnons since the early 1970s.

“ . In 1991, a sampling program by Manitoba Environment found gasoline in 24
drinking water samples, 19 of which contained benzene. Eight showed bénzene
above the Canadian D-rihking Water Objective of 5 ppb. Further samplihg of the local
- wells also showed that they were contaminated with chemicals other‘_than fuel,
in¢l‘uding‘1,2-Dich|oro‘e‘thane’,‘chlorofbrm,‘, chloromethane, 1,1,2 trichiorgethahe{ and
tetrachloroethane. The ‘contaminated water ‘supplies included a motel and its -
restaurant, .a bake shop, the municipal offices, and several homes. ,T'race.s of .
benzene were also found in the water at.the hospital and the elementary school. In

1991, the source, or more likely, sources, of the contamination were not yet known.

There were; in fact, two clusters of contaminated 'wells, one on the village’'s ‘east

side, and one on ‘the west. _The cIuspering, together with the diversityA of the

'chemicals found in the watér, suggested ‘that there. might be more than one source.

There were several underground tanks,i.n“the area. However, there had been ‘spills at

a former Gulf Canada Products Bulk Plant in 1976 and 1978 that may have caused
or contributed to the contamination. ‘ - S |

46Geok\‘/van.
47geokwan p. 11.

48Im‘por‘can’tir"nforma‘cion pamphlet.'
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“In Rogersville, New Brunswick, 20 petroleum contaminated wells were discovered
between November 1982 and February- 1983, includlng the well serving the reglon’s
high sohool. According to the principal of the ‘high school, -its drinking water had
been contaminated since the late T970s. A new 300 foot deep well was drilled.in
1984, but it too was contamrnated with petroleum.

- The municipal well for the wllage of MlSSIﬂlple, Saskatchewan was contamlnated by
leakage from an rndependent gas station around Thanksgrvrng, 1992 '

More insidious. in some ways than petroleum contamlnatlon is groundwater
co‘ntamination from septic systems. Because the bacterla and viruses in-human
sewage cannot be tasted people are llkely to dnnk sewage contamlnated water
without knowrng they are- harming-their health In addltlon mtrates in sewage. are
) the cause of the "blue baby" syndrome. Nitrates can also cause |rr1tat|on of the
mucous membranes of the .stomach and the .urinary -bladder, and diuresis.
Between 1945 and 1973, 2000‘ cases of fatal nitrate’ poisoning were _reported
throughout the world. ' Nutrients such as pho_sphorous and- nitrates from- leaking
sewage- systems leach into surface waters robbing them of oxygen and causing
eutrophrcatron While: the problem of these systems rests more with the: clogging
and overloading of the tile beds and leachlng systems: assocrated with the tanks than
with leaks in the tanks themselves ‘there are similarities ‘with the petroleum LUST
problem, both in .the fact that many of the older septic tanks and holdlng tanks like
petroleum tanks, were made out of unprotected steel and have been in the ground
for roughly the same Iength of trme as the petroleum tanks that are now leaking, and
. because these underground systems, belng out of srght also do not receive the
recognition they deserve as a wrdespread and serious source of contamrnatlon

“*Gibb and Jones intro.
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As discussed below in chapter 9, groundwater contamination from malfunctioning

septic systems has been well. documented for many years. There are an estimated 2

%0 and in some areas 65 to 75% of them do not

million septic tanks_ in Canada
meet today’s standards for design and construction or are observably malfunctioning 51
Examples of well contamination from septic systems include fecal bacteria in
domestic. wells in Selkirk, Manitoba, high nitrate Ievels in almost ‘all the wells in
Woodville, Ontario, domestic wells affected by high nitrate levels in Sault Ste. Marie,
‘Ontario, 36% of the wells in Milton, Nova Scotia and 39% of the wells in Brooklyn

Nova Scotia contammated with bactena.
2. Evacuations and building abandonments

‘Petroleum products exhibit different degrees of volatllity It is precisely ‘this volatility

~ that makes them so- useful as fuels. Petroleum products do not burn in their liquid
state. However, when vapour "and’ air are mixed in certain proportions, a fire or
~ explosion can occur. Gasoline is particularly volatile. In a Iean mixture (a little Iess
than 2%)'5 gallons of gasolme wnll produce 8,000 ‘cubic feet of burnable or mnldlyf
explosive gas - enough to fill a room 20 feet long and 40 feet wide, with a ten~foot |
.‘high ceiling. In 100 parts per volume of air and gasoline, an explosion can take place
if there is ‘more than 1.4 parts of gasoline vapour or Iess‘than 6'7 parts. ‘ VThUs,
although‘ the explosive range is. narrow, it requires-very little gasoline vapour to'
create an explosion.. Moreover, the flash point of gasoline is zero degrees fahrenheit
or lower so an explosion can occur even in the dead of wmter |

Petroleum’ fumes can build up in any confined space, such as a sewer or basement
and when the concentrat|on is within the exploswe range, it takes nothing more than
‘ a.spark, that may be caused by turning on a light or by a sump pump or furnace

."kicki'ng in" to set off an explosion.’

$0peak, table 3.5.

51Cottage Life, 'cottage country surveys

S?BEAK.

OUT OF SIGHT, OUT OF MIND . .
- The'Regulation of Canada s Leaking Underground Storage Tanks ) : . 3-12



Moreover, even in the absence of explosive levels of fuel, the'vodour of fumes in
homes and workplaces oanv cause nausea, headaches, and other Symptoms of illness
requiring evacuation of the premises.. For exam‘ple, an ambulance station owned' by
the Muhicipality of Metropolitan Toront'o had be be~ abandoned,permanently after
ambulance drivers complained of fuel odours for three. years. As is ‘typical' of such
incidents, the problem was slow to be recognized and dealt with because of its
intermittent nature. The odour levels increased in periods .of heavy rainfall and
decreased when rainfall was light. The problem may occur when the water table is
high and disappeéar when it drops. In addition, during cold months, more gas may be
drawn into a building from the soil because the heat in the building creates a "stack
effect" forcing air up and out through the building. After considering several
alternatlves lncludmg venting the soil, which could result in emissions that would
bother neighbours, ‘and complete demolition of the burldlng and replacement of the
building, its foundatlon and the surroundmg sonl Metro dec:|ded to close the station

permanently

. Evacuations of buildings- and areas of ’mju'nicipaﬁties since _the 1970s as a result of
the: build-up of fumes to explosive levels have in’cluded' removal of two familiesb
from their homes in Brandon, Manitoba for several weeks ln 175; - evacuation of
' 2000 residents from their homes m St. Eustache, Ouebec in . April, 1978 after
gasohne in the town s sewage system caused an explosion; abandonment of a house
in Port Loring, Ontario in 1978 5 evacuation of three families in the Hillhurst-
SunnySIde dlstnct of Calgary in January 1980, following Ieakage of 20,000 to
60, OOO gallons “of gasoline *° the evacuatlon of two famllles in Hlllsburgh Ontario
for over two weeks in December of 1982 se. evacuation of about 600 residents -
from about 200 'homes in west-end Halifax’l_in April, 1987 as _a result of f__aulty o

57

underground piping at a Chebucto Road gas étation, evacuation of one building

53Metro Ambulance Stafcioh 38 Soil'lhvestrgation (MacLaren), Pim memo to Grier. .
4Beware! This water can start a blaze, Tor Star p. 1, Nov. 25,.1978.
'55Calgar§/ Herald, Problems from gasoline spill could linger on for years, Jan 7/81, p. B1.

56newsp. clip.

57gas leakv blamed on faulty pipes, HCH Ap 7/87 p.1.
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on Bilby. Street in Halrfak in May 1987 %%; the evacuation of a»onefbloek.ar‘ea of
Wo.odstocvk, New Brunswi‘ck_ in 1987, after fumes were discovered in a bank’s

basement; evacuation of two buildings b‘es’ide a service station in Caraduet, N.B.%%
evacuation of several blocks of residences in Halifax in the area of a Chebucto Road
service station, evacuation of a home in Esquimalt, B.C. in February 1988 ® in
Timmins, Ontario beginning in N’ov‘ember of 1988, the evacuation of one building

‘that served both as a home and business premise for more than one and one half ‘
- years before the building 'was demolished because ‘it was beyond repair 1 the

evacuation of two buildings for two days in downtown Halifax in 1990; permanent.

"abandonment of - a- home i'n Orleans, near Ottawa, Ontario beginning with its

evacuatlon in March of 1993, an elderly couple evacuated from therr home m Nelson,

62 gyacuation of a two-block area

63

B.C. as a result of leaks at a Shell. service station
of downtown Charlottetown in March of 1990 = for several days
reS|dents of East Kildonan, Manitoba were forced from' their homes and police

Fifty-two

" cordoned off three blocks ‘of Panet Road in March of 1990. An investigation

revealed gasoline in the underground tank bed of a nearby‘ShelI service station. 64

In 1990, a eoup_le- were forced to -abandon their home in Lobo Township, near

'. Londen, Ontario as ‘a result of leakage from a tank at a toWnsh_ip'works yard. (Aird)

In May of 1993, leaking fuel from an underground’ storage 'tank at a-gas station in.

.the East Kildonan area of Winnipeg caused the evacuation of almost 1,000

schoolchlldren and two hundred homes and the closmg of several busmesses in a

seven-block area.

58Halifax'gas feak traced to Texaco service station, HCH May 14, 87;-, p. 1,2.

55,’5;919 evacuations file.

"Explosive fumes fill heus‘e"', Feb 13,.-1-988.
61G(rier l_et‘rer,.Bissdn doCs. |
. 62Dak‘in interview.
%3Gas Leak clears area, ‘Charl'ottetown Telegraph Journal March 21, 1990'.

852 flee as gas fills "sewer" WFP, Mar. 14/90, p. 1,4..

65ng ‘Free Press.
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3. Explosions and fires causing property damage

Fortunately, the volatile icompounds in gasoline, solvents, and other petroteum
'products are,highly aromatic and strongly i_rritating to the eYes, nose, and throat. As
. a result, people smell fumes at very low con'centrations and take steps to avoid
exposure and to instigate investigation of fumes. This reduces the possibility of
' exblosions or. exposure to acutely harmfulrccncentratio__ns of fumes. However, there
have been a number of explosions in Canada"in which LUST was suspected or
determined to be the cause that have caused substantral property damage, as weII as
evacuations. ' ~

In Flin Flon Manltoba gasohne was noticed in a sump in the basement of a burldmg
~and a leak of more than 20 gallons a day was discovered in a gasoline tank at a

_nearby gas statlon AIthough this tank was removed. and replaced ‘gasoline odours

: contlnued to surface in this basement and in nearby sewers ‘and dralns Between
October 30 and November 30th, 1970, 1500-2000 gallons of gasohne were

remcved from a hole dug. for this '~pu_rpose., Despite this, and other effortsto deal -

with the problem over the next two-and-one half years, on June 10, 1972 an
explosion and flash fire occurred in the basement of the building where the. gas had
originallt/ b_een found. More leaks were discovered in a'tank at the same service
station. By January of 1975, clean-up still had not been completed. Although an
estimated 1700 gallons of gasoline had been removed from the soil; 15G0 to 3000.

gallons were still believed to be in the ground. %®An explosion and resulting fire

‘destroyed a service statiovn in Nequac, New Brunswick, in 1974. A leaking tank had

been removed ten years earlier, but 4500 gallons of gasoline left in the soil caused a

67

build-up of vapour in a crawl space under the building. In Bris_to_l, New

Brunswick, a house 'blew up in July 1984. According to a New Brunswick _

government inter-office meMo,-the owner of a nearby service station suspected that

a 3000 gallon gasoline tank had rUptured, Since people had complained the previous }
week that the. gasoline in this tank contained water. ® In.Douglas Harbour, New .

66Vonhoff Flin Flon paper.
67Allaln v. Texaco Canada Ltd (1978) 37 APR 682

} G.alnter—’cfﬁce memo, to Dave Williams from Andre Chenard, Oct. 10, 1984.
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Brunswrck faulty mstallatron of an underground storage facility resulted in leakage of

8  In Sherwood

gasolrne into. a nearby basement, causing an explosnon and fire.
Park, Alberta, gasollne got into a basement where a sump pump was runnrng and

caused an explosion. ”

The most Widely—publlcized UsT fire and explosions occurred in-the early hours of
Apnl 19, 1986 in Saint John, New Brunswick. Gasoline fumes migrating through the
~city’s sewers from a leaking underground gas ‘line at a service station in downtown.
Saint John caused several explosions and fires, which destroyed three buildings,
damaged several others, and caused the evacuation of hundreds of residents for
th_ree days. B_ecause the e‘xplosifons took place .early on a Saturdayrmornlng, no one
was. in any of the Ab'uildings at the time of the explosions. '

" These incidents continue. In the fall of 1991 or the spring of 1992, in Arbourfield,
Saskatchewan, a village of about 500 people’ a line leak from an independent' gas )
station sent gasollne into the sewer system, causrng an explosron which damaged a

home.
4.  Injuries and Deaths

The provincial agencies responsible for keeping statistics on injuries to workers and
the provincial’ coroners,_responsible for the investigation of deaths under unus_u.al
circumstances often do not keep 'statlstics in a‘ form' that allows them to retrieve
information as to whether lnjunes and deaths have resulted from Ieaks spllls
'explosmns or escaped vapours from underground storage tanks .Those agencies
that are able to access such information reported that they have no record of injuries
or deaths resulting. from such incidents. " Nevertheless, it is well-establrshed that. the '
escape of fumes from leaking underground tanks and from accumulated spills at
facilities using and. drspensmg petroleum- products can cause injuries and fatalities.
Moreover, any work done on such tanks requires great care. There have been several

®¥petroleum productv'oollution cases, NB Pet on Tap? p.2.
70Envlron‘ment_ AI_berta,»En'vironrnent Vlevys, June/July 1981, p. 22.

71Scott Robinson Dec.10/92. -
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deaths resulting from inhalation of fumes or explosions while repairing and removing

underground tanks. Federal ‘government statistics show numerous injuries at
facilities with underground storage tanks, but do not indicate whether those injuries
were related to the tanks themselves, and if so, how they were related to the tanks.
The U.S. Petroleum Equipment Instltute reports that it receives at least one report a

month about a senous accident mvolvmg men worklng in, around or on top of USTs.
72

Despite the lack of official documentation of such injuries, it is clear that they are

occurring. The explosion at St. Eustache, Quebee that resulted in an evacuation in
1978.also injured four men at a municipal pumping station. 73 Four'.years earlier; an

Ontario Ministry of the Environment employee, Ed Diplock, suffered burns and cuts
_to his face and hands when a pumping station from which he was vacuuming

gasoline fumes was demolished by a similar explosion. ’* In 1988} an elderly -

woman.in.BurIington, Ontario required treatment in hospital after she was apparently
overcome by gasolir\e fumes that had entered her home from the sewer system. The
‘source of the gasoline appeare:d to be a nearby“Petro—Canada s_ervioe‘station, whose
inventory control rec'o'rdsv and corrosio'n found in a tank that was removed. indicated

that the tank had probably been leaking for several weeks.

The most tragic accident resultlng from gasoline |eaks or spllls was the death- of
Stephen Wdy on September 30, 1988. .While performing malntenance work on an
~underground pumping station in a municipal . sewer, Mr. Way was overcome by

gasoline fumes in the sewer system. He collapsed,-and nearly drowned in sewage at.

7 the .bottom of the pumping station, but was rescued by co-workers, and rushed to a
hospital. Two'days later he died from "respiratory distress syndrome‘; caused by
exposure to the gasoline fumes:. -Whether the fumes that killed Stephen ‘Way came
from Ieakihg tanks or lines "at nearby service sta,tions," or from accumulated spills
oould not be definitively established. Workers had smelled gasoli:ne.fumes in this
pumping station on earlier o'ccasiohs. When the tanks at a nearby Suny service

72Tylsa Letter, July 28/92, reprinted in LUSTLine Bulletin Oct 92, p. 16.

73st. Eustache fights to keep gasoline out of sewers™, Montreal STar, March 20/79 p.-A3.

"Interview, Ed Diplock, November 1992.
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statlon were pressure tested, they showed ‘no evidence -of leaks. However, an
accndent that occurred when the Ministry of the Environment was attempting to

" determine the source of the gasoline made it difficult to trace the source. While

workers were digging trenches in the area of the underground tanks, the removal of
soil around the tanks undermined their support. One tank shifted and broke a union,
causing up to 50‘ litres of gasoline to 'spill in the area under investigation. Frank
Crossley, a hydrogeologist'with the Ministry of the Environment, concluded that "a

spill or leak in the vicinity of the Suny’s pump island is a 'source of contamination”

75 However, he was not able to pinpoint the source of this spill or leak. ‘Officials of
the department that employed Stephen Way were successfully prosecuted for failing
to_e'nsure that Mr. Way'took propér‘ sa‘fetyprecautions‘ before entering the sewer.

But no charges“were laid under the Gasoline Handling Act againét thé person whose

gasoline leaked into the sewer, as the Ministry of Consumer and Commercial
Relations, which administers that statute, felt it did not have sufficient evidence of

the source of the contamination to lay charges. .

4. Air Pollution

"One of the leé'st—di_scdésed concerns related to underground tark leaks is air pollution

resulting from treatment and dispo'sal of contvaminated soil and groun.dwater. As
discussed above, many- of.the volatile components of petroleum products and other
chemicals flow through soil and groundWater until they find an outlet to the air.

.. When they surface in confined spaces, they form an air pollutant Whose effects can

range from dlscomfort and illness to explosions or resplratory failure.. Eventually,
most groundwater becomes surface water or enters wells, where once again the
volatile components will enter the air, Householders who rely on well water for
household water supplles often oornplai'n"of symptoms such as headaches and
nausea-caused by fumes giyen off by contaminated water coming.from their taps. '

75

crossly p. 1_5.
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In addition, there is evidence that WOrkers involved in tank. installation repair, and

removal may be exposed ‘to substantlal concentratlons of volatile chemrcals that are
carcinogenic, as well as workers involved in contaminated site cleanup and workrng

at landfill sites where contammated soil is disposed of, and durlng the course of

construction and demolition actrvrtles at ‘contaminated srtes, partlcularly during
excavation. '

Perhaps most significantly, the most common methods of .disposing of and treating
contaminated‘ soil.andl groundwater involve the deliberate release of VOCs to the air.
The very technlques- used to dispose of petroleum-contaminated soil and to reduce
the concentrations of petroleum in such soil to levels at which the soil will be
suitable for disposal rely on venting of. the volatile components' to the open’ air.
Petroleum-contaminated soil has often been.used as "cover" at municipal and private
“landfill sites, where it is dumped and spread', resulting in releasés of VOCs to the alr.

and exposure of landfill site workers to vthese -gases. When soil is'too contaminated -.
for acceptance as waste or as cover material at landfill sites, the contamination

levels are frequently reduced by what is known as "landfarmrng Essentially, the
material is dumped on the surface of the ground and is spread and perlodlcally trlled
untll the VOCs: evaporate  Similarly, the traditional method of reducrng'
contamlnant levels in ground water has been what is known as "pump and treat".

‘The contaminated water is pumped from the ground and released into surface water '

courses or mumcnpal sewers after treatment which consists partly of aeratmg the
water to drive off the VOCs into the air.-

'l\/lethods of treatrng contammated sorl and groundwater have been developed Wthh
|nvolve the capture or destruction of VOCs, rather than their release to the air.
However these methods are very. expensnve and probably constitute only a small
proportlon of dlsposal and treatment ‘One method _captures Athese compounds on

activated charcoal. However, once contaminated, this charcoal or the contaminants =

it has captured must be dispOSed of or treated as hazardous waste, at great exbense‘.
Another method of treatment, knowh as 'fbioremediation",' involves the use ‘of
‘bacteria to break down hydrocarbons It too is 'sl_ow and expensive.

OUT OF SIGHT, OUT OF MIND : : L
The Regulation of Canada’s Leaking Underground Storage Tanks : - _ 3-19




As the release of volatile organic compounds from leaks and spills is only one of

many, little is ‘known about its overall contrlbutlon to this source of air poHutron
However, an estimated 34,000 tonnes of benzene are releavsed,to the air annually in
Canada, approximately 70% of which come from automobile emissions. How much
of the remai'ning' 30% is from LUST incidents is unknown. Lead has. largely been
eliminated from gasoline, so lead emissions ,have been reduced in.Canada. However,

_ ambient air concentrations of manganese, which has replaced lead as an octane-

booster in some gasoline blends, have risen by 28% in Ontario between 1981 and.
1990. Moreover, newer gasoline formulations often contain higher concentrations of

benzene.

In addition, dryclea'ning_ businesses in Canada released an estimated 14,000 tonnes.
of VOCs in 1990',Vprinc_:i'pally perchlorethylene, a toxin and prqba‘ble carcinogen. As

will be discussed below, these drycleaning fluids are among the petrochemicals
‘stored in"underground tanks, and leaks and spills from _drycleaning plants have been
‘a serious source of groundwater contamlnatlon in- several communmes including

Falrvale New Brunswrck and Manotick, Ontarlo 76

‘of the volatile.compounds whrch enter groundvyater are eventually emitted to the air.

VOCs turn from . a liquid to a gas without any human intervention. They are of
- concern because they »may' cause cancer, because of their contribution to the

formation ' of ground-level ozone. Benzene, toluene, ethyl .benzene, and xylene
(BTEXSs), described above,_are amongs the VOCs that are hyd'rocarbons. H-oweVe_r[

.not all VOCs "are hydroearbons-. This category “includes other volatile organic
chemicals as well. Polyaromatic hydrocarbons (PAHs) are less volatile, but may also

be- emitted from spilled petroleum products and from petroleum-contaminated soil
and water. PAHs are of concern primarily because some of them, .such as
benzo(a)pyrene, are highly carcinogenic. ‘

\

In the air, many of these volatile compounds eventually break d’own inte carbon

- dioxide, which is a’ greenhouse gas that contnbutes to global warmlng and to a

much Iesser extent to atmospherlc ozone depletion.

"®probe air repert.
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5. * Soil Contamination

 Even when leaks do not enter the groundwater or structures as long as the
contamination remains in the soil, it is a potential source ‘of harm. -

Eventually, the contamination may migrate, or actiwty at its location will expose

people to the risk ‘o:f harm. In the past, soil contamination was largely - ignored
‘When leaking equipment was replaced, the contaminated soil was left in place rather
than spend the relatively small sums required to haul it to the local dump. Therefore;
the soil around virtually every gas station, refinery, bulk plant, and marinad in Canada
is contaminated to some degree. ‘ A

However, leavmg contaminated soil- in place is frequently no. Ionger a. feaS|ble
solution for many reasons. Most significantly, the pace of development and
redevelopment has,'escalated, and sophisticated purchasers insist on soil tests before
closing, 'insurers have learned not to provide'coverage at industrial and commercial.
facilities thatimight be contaminated without so‘il testing.

Knovvledgeablelenders will no. longer provide loans to such facilities unless they
have been satisfied that this potenti.al liability does not exist. Where the main
security for a loan is property and the solution to default is taking possession,
lenders realize that such property has a .negative value. Not only is it worthless
because thefe is no market for resale of land that is seriously contaminated, but if
they take possession, they may be responsible for conducting. the cleanup, the cost
of which may greatly exceed the value of their loan. One such example was
contammation discovered ~at an mdependent servrce “station in Creighton,
Saskatchewan.in 1992. When the owner applied for a bank loan, the bank‘insistedl
on soil testing around October of 1992 which'revealed gasoline in thé soil around
the tanks. Although groundwater was not impacted, it has been estimated that the
cost of soil removal will be around $250, OOO 77

77Scott Robinson, Dec 1.0/92.'
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In addition, the "rationalization" of the retail gasoline business in-Canada over the

past few years has involved the maintenance and establishment of fewer and larger
service stations. It has been estrmated that there has been a net loss of 15001
service stations a year for the past four or five years. '8 Before these sites are put
to new uses, there are pressuresA on their owners through non-legally binding
provincial and municibal site decommissioning guidelines and soil testing
requirements required by municipalities as part of the approVals processes under land
use planning legislation. Moreover, the large oil companies have become sufficiently
concerned about their potential liability to future owners and tenants of such'
propertles and their -liability for harm to nelghbours if it cannot be determined
whether pollution resulted from their activities or those of their successors that they
fréquently carry out contaminated soil removal programs before closing a station or
selling‘ i'g to an indebendent dealer, even though they may not be req-uired by Iaw‘to

do so.

78K arr Dec.16/92.
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Chapter 4 THE HIGH COST OF LUST

In - this ch'apter we will show how. much . the failure to"prevent LUST costs
Canadlans and compare the costs of cure to the costs of prevention. These data
w1ll suggest that it 'would be cheaper to remove every substandard tank and piping
system in Canada and replace it with a state-of-the-art’ system desrgned to detect
and prevent leaks than to contlnue paylng the high costs associated with LUST
cleanups )

Costs rmposed on the Canadian Economv in respondlnq to LUST |nC|dents

Earlier, we estimated the direct -cost of detectlon of leaks ‘and spills from
underground petroleum fuel. tanks’ as $235 200,000 a year. This estimate was
based on an average cost of $200,000 per clean—up and 1,200 leaks and spills
- across Canada The number of leaks and spills was based on the 200 incidents
reported each year to Ontario’s Mlnrstry of Consumer and CommerCIal Relatlons
which administers Ontario’s Ieglslatlon regulatmg these. tanks and the fact that‘
‘Ontario has 17% of the petroleum USTs in Canada “This did not mclude the costs
associated with leaks and spllls from tanks containing petroleum products other than
fuels, other chemicals, or septlc systems ‘

Another way to. estimate the cost Would be to use the estlmate by Envrronment
Canada in 1986 that between 10,000 and 20,000 underground tanks were leaklng '
‘at that time (an estimate which Enwronment Canada considered conservative). ‘
Applying the estimates by experts in the field that the average cleanléu'p cost for a
LUST incident is about $200,000, the cost of clean-up of those leaks alone would
have been $2,000,000,000. lItis llkely that the actual costs are much higher, since
‘such. estimates do not mclude many mdlrect costs such as much of the time and
money spent by publrc agencies in rnvestrgatmg, monltonng sites, and’ carrymg out
‘ clean -up. using mternal government resources many business losses experienced by
owners and operators of Ieakmg facilities as a result of shut-downs, product lost to
soil and groundwater and third- party losses that are uncompensated In addition, it
is difficult to place a dollar value on the emotional distress suffered by resrdents who

are afrald to drink their water and entrepreneurs who fear the Ioss of therr business _

’as a result of LUST mcndents
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It is im_possible to obtain all the data that would be necessary to determine precisely
the full economic _impact of leaks from underground tanks and lines. The costs
~ associated with investigation of leaks, replacement of tanks and .contaminated soil
“and. g'roun‘dwater, remediation, compensation of. victims' and public administration
are not generally available to the pu‘blic. The books of oil companles and - private
entrepreneurs are not open to researchers. Government agencies have difficulty
complllng records of -direct expenditures and do not generally account for staff time
“and the use of lnternal government resources in a manner which allocates internal
costs to specrﬁc leaks or even to programs dealing with leaks.

One of the most useful kinds of documents available to the p',ublic is the claims made
for co'mp'ensat'ion‘ in lawsuits. However, these claims are nothing' more than .
allegations untll they are proven in court or accepted in- settlement of the claims.
The process by which these costs are verified or disproven is not open to the public.
In civil su1ts .claims are tested through a process of exammatlon for discovery” at
whlch persons claiming’ losses can pbe examined orally and must dlsclose “all
documentation supperting their: claims. However, these examinations are not.open
to the publlc nor can the lawyers for the parties make public the information obtained .
’through this process without the consent of the parties. Following 'eXaminatlon for
: dlscovery, most cases are settled without a ‘trial. There is no public record of such
settlements ‘and in any event, plarntlffs frequently settle for Iess than their actual
damages to av01d the cost, delay, and uncertamtles of a trial. If a tnal takes place .
the Judgment will rarely provide a detailed breakdown of: the damages The cost of
obtaining transcrrpts of trials for research purposes is brohlbmve Moreover, many
LUST incidents are before the courts for many years, durmg WhICh time parties to
the Iltlgatlon are reluctant to make documentatlon relatlng to the mcrdents avallable

or to drscuss the |n0|dents wrth researchers.

Nevertheless the costs assomated with LUST are- clearly substantial, and the limited -
data received durmg the course of this study confirms the estimates given above.
There is I|ttle doubt that-the cost of prohlbrtlng underground tank leaks over the past
two decades has greatly. exceeded the costs that would have been incurred by tank

Aowners in lnstalllng and operating systems that would have prevented the leaks or'
_detected them before they could cause substantial harm. lt is not possrble to prove )
this with the Ievel of certamty required by scientists, as precise. data as to the. costs
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incurred in remediation in each incident and the costs that would have been incurred
through more ‘thorough monitoring and through replacement and - upgrading of
tankage and associated facilities, rhad‘ this been -undertaken, is not available in
statistically signiﬁcant'numbers.r ' | ' |

-Nevertheless, a comparison of the typical costs involved in upgrading tank systems ‘
- and better monitoring with the costs resulting from rectifying problems resulting from
LUST ‘suggests strongly that the costs of correction far exceed the' costs of
prevention. ‘ ' ‘

Assuming that there were 200,000 petroleum USTs in Canada in 1986, the number
estimated by Environment Canada, and that every one of them was an unprotectedl
steel tank the cost of replacrng every tank in Canada at that time W|th a new
cathodically protected steel or FRP tank, based on. an extremely conservative
maximum cost of $10,000 per tank, would have been no n'tore than the cost of .
cleaning up all the damage from every leak’occunng'at that,time'. Had every one of
those tanks been replaced by third-generation technology; that is, secondary :
containment systems at ‘a maximum cost of $20,000 per. tank, the cost of replacing
every -tank in Canada would have been $4,000,000,000. Thls would have been
twice the cost of repalrmg the harm from the tanks Ieakmg at_that time. In both
cases, however, thls would have been only a fraction of the cost of clean-up if one
mcludes the tanks that had leaked before 1986 or began to leak between 1936 and
1994. Clearly~, the. cost of upgrading these facilities is less than’ the aggregrate cost.
. to society of allowing an estimated 1200 leaks and spills across Canada e'ach year..

Why then have government agencies not made and enforced regulations that would
ensure preventlon and why have the owners and operators of underground tank
systems. not taken the steps needed to prevent Ieakage rather than incur the costs
of clean-up? The answers to these questions: wrll be suggested in other chapters.
However, in this chapter; we will COmpiIe some of the information available on the
cost of cleaning up UST leaks. These costs range from a few ‘thousand dollars to
‘replace the leaking components of the tank system, Ieavmg in place contaminated .
'soil surroundlng the tanks or hauling the soil to a local landflll site, to- multi-million
dollar soil and groundwater remediation programs that last for several years In some
cases, the full cost ofleakage is unknown, as ‘contamination remalnlng in the soil or
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groundwater will migrate to areas in future where it will cause additional impacts on
the envrronment or the use and enjoyment of property, or will remain in place, but
will result in future economic impacts when the contamlnatlon must be dealt with to
allow redevelopment or redevelopment results in exposure of Workers or residents to
the contamination, requiring remedial measures. The Port Loring‘and Winnipeg -
Remand Centre incidents are examples of such delayed rmpacts In the Port Loring
case, as mentioned above petroleum products were left in the groundwater in the'
'expectatlon that the aquifer would eventually cleanse itself through dilution and
dispersion. However, approximately ten-years later, the contaminants migrated to
new wells and contaminated them. In the case of the Remand Centre, the -Manitoba
Government _had . removed leék’ing tanks at _e garage in 1988, but left the
co‘ntamina'r_ed soil sur_rounding the tanks. When a new provinéial remand centre was
being being built in 1990, it was neeessary to halt construction when workers
excavating the basement began to smell gasoline fumes and it'was determined that
the. soil was contaminated. 7°

. The costs set out in thie chepter are those at the time they 1were incurred, and have
. not been adjusted to reflect inflation. Clearly, many of these costs would be much
A high‘er today than at the time they were ineurred, both because of inflation and
because decontamination standards and disposal restrictions are much more.
Vstrin,gen;c, and therefore more costly to c'ornpl.vaith, than those in place at the time

of many of the incidents. described.

" Where American examples are given, the sums-are in U.S. dollars, and would have to
be adjusted using exchange rates at the time the costs were incurred to reflect the

cost in_Canadian dollars.

The Freshwater Fou'ndation in the United States attempted in 199 to brofile both the
direct and indirect costs of groundwater contammatron to cities and companies in the
“United States. Although the causes of the 15 graundwater contamination incidents
surveyed varied from industrial waste disposal practices and leaking landfills to sp|lls ’
the kinds of impacts and costrs‘lncurred are’ represent_atrve ‘of those to-be expected
from LUST incidents. The impacts of the 'groundwater contamination included

79Ediger interview, Hansard.
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devalued real estate; diminished home sales or cornmercial 'real‘ estate sales;
. relocation‘ of commercial development; loss to the tax base; consuiting and legal
fees; increased operation and maintenance costs; and increased water rates. These
costs were in addition to the cost of new equipment, and treatment of contamination
‘and cleanup costs: . "All of these costs”, the Foundation co_nch,ided, "have a potential

8 The Foundation conducted a

to adversely affect local economic development".
“survey of cities and companies in'Minnesota affected by groundwater contamination
incidents. In. this . survey, 21 ‘c:‘ities and . 18 'companies A estimafed that the
groundwater contamlnatlon from 24 incidents had resulted ll‘l the followmg costs’ (ln

U.s. dollars)

® to 17 Minnesota cities, a~total of $2,4,0'45,v500‘,' .
® to 18 Minnesota companies, a total of $43,026,5_OO

The costs of these 24 incidente were estimated by the participants at o;/er $67
million. For the cities. surveyed, the major cost: assomated with’ the groundwater
pollutlon was the loss to the tax basé because of commercial and- residential real
estate devaluations and lack of business development due to the pollution. Other
major costs included construction of new water treatment pl'ante or purchase, of new
equipment - for ekieting water tr:.eatmentv faCilities; cleanup . and remedia'ti_on; and
oonsolting and additional staff eXpenditures. . ' o h

The companies surveyed reported th'_at, 14 cases of gro'undwater pollufion resulted in
more substantial costs. than those incurred by cities and utilities.. These companies
spent: o

® $21 million on Site clean~up and remedi,ation '

® $13 million on consulting. services and staff time

® $7 million on soil and water testing. (ibid p- 11)

Four 'companies spent a total of more than $'1 2 million on properties ‘contaminated V'by
prewous owners, for which they became I|able Fn‘teen companies collectlvely spent
$4 mlll_lon on legal fees. Nine companies spent $3 7 ml”IOﬂ on new equrpment and.}'

Economlc Impllcatlons of Groundwater Contammatlon to Cmes and Compames " Freshwater
Foundatlon p. 5. '
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technology. Eleven companies spent $1.9 million drilling monitoring wel’l's. Four
companies spent $1.5 million for increased "operating costs. Two companies
reported changes in manufacturing costing almost $1 million each. o

Two of the case studies dealt with leaks from underground tanks. In one case, a
pulp and paper manufacturer acquired land in 1965 yvhich had - previously been
owned by a wood-preserving ';company. The land was later sold and in 1980, the
new owner discovered a buried tank that had been used by one of the previous
owners for wood- treatlng There was extensive soil and groundwater contamination.
The company surveyed was named along with two other partres as’ responsrble for -
the clean- -up of the site. ThIS company spent over $500,000 on legal fees, over-
- $500,000 on soil - and water testing, and over $5 million on clean- -up and
’remedlatlon Consultlng and additional staff time were not estimated, but nearly five
years of study, negotiation, and remediation vlnvolved company staff. (p 66) The
second' case involved several underground tanks of solvents at a site owned by a .\
manufacturer and formulator of household insecticides. Leakage con‘tami»nated soil
and groundwater, resulting in abandonment of a production well and replacement :
" with a municipal water supply. - The costs included $100,000 to $250,000 for-
installation of monitoring wells; construction of a_ cooiing tower for rnunicipal water,
- bulk storage. of wastes, and disposal.charges between -$100,000 and $250,000;
legal fees up to $100,000; analysis, evaluatlon and sampling of water under
$100,000; retroflttlng .cf piping for the coollng tower and- treatment -of. recycled
water under’ $100, OOO and clean-up and remediation consrstrng of removal of
underground tanks and installation of a pump-out system in addition to the cost of
reports, feasibility study and other incidentals between $100 000 and $250,000.
Consu[trng and additional staff time cost approxnmately $200,000. The extensive
investigation requ1red that one staff _person be assrgned to work almost full: time on
* the project. Several consultants were. hired. The company also had to relmburse the
" cost of state envrronmental agency staff conducting an mvestlgatlon ‘

A study carried out by the U.S. EPA'in 1884 found that liability awards and court
settlements in underground tank leak cases ranged from under '$1,‘OOOV to over $10 -
million, with a median of $136,000. * In 198 , the U.S. EPA éstimated the

81720,000 leaks under Ohio, p. 6.
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average clean-up cost to be between $50,000 and $1OC,OOO, and as high as over

$1 million in severe cases. Settlements, of course, do not represent the full cost of
the clean-up: They represent a compromise arrived at by taking'into account the
“uncertainty and cost of litigation, and discounting these costs. Thus, in reaching a
settlement, a plaintiff will discount the value of future dollars and Iegal.and other -
,costs that will not be recoverable from the defendant and must be deducted from
the sum ‘ultimately awarded by the court.

Another EPA estimate put the cost of undertaking clean -up in the event of a leak at
around '$2,500 for .assessing and mmgatlng an rmmedlate hazard, up to almost
N $50 000 for removal of leaked product from the soil, and clean- -up of groundwater if

a splll is not checked in time ranglng from about $50, OOO to several million dollars.
82 !

ThAe Steel - Tank ‘Institute in the United States estimated in 1983 that site cleanup

‘costs alone of an underground tank averaged. $100 per gallon of gasoline leaked.
83 . . . - V . N . .

A 1988 case study.in the U.S. determined the cost of removing 550 gallons of |
gasoline from ground‘v'vater as a result of one small soill using soil venting"‘ to be
$144,000. The soil was "tight", oons‘iSting_ of medfum to fine sand and silt, the
plume had travelled onIy 70 feet downgradient from the spill site, and the water
) table was 4 to 6 feet below the surface The soil venting system drew air through -
the soil to evaporate gasollne, then passed the contaminated air through activated
carbon beds to adsorb the volatlle organics. 'The cost of - removing- the first 150
gallons of gasoline was $71,000 and the cost of removing the next 400 gallons was
’$73,000. -These costs included installation and.‘operat|on of the equipment, but did .
not incfude consultant fees to devise the clean-up plan and obtain approval, soil and
' groundwater testing‘, and‘ifnstall’ation‘ of groundater and soil monito-ring'wells. By

82 Winston Porter, EPA Assistant Administrator for Solid Waste and Emergency Response, quoted in
.Environment Canada; LUST Newsletter, Juner 18987. : '

83bo‘ch above figures from 20,000 leaks, p 6.
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comparison, it was estimated that landfilling the contaminated soil would have cost

about $560,000 for removing and disposing of 2,500 cubic yards of sorl at $225 per
cubic yard. &

Major expenditures have been documented in the United States. In one case in Ohio,
the water supply of residents of Martinsburg in Knox County had to abandon the use
of a shallow aquifer for drinking water and the village had to develop a communal
well system in a deeper aqUifer Itis reported that "a large portion™ of a $2.1 million
community development grant from ‘the federal government was used for this new

water system, ®

~ Costs of LUST clean-ups range from a few thousand dollars to millions of dollars.
The Manitoba Department of the Environment stated in 1989 that the cost of clean-
up for LUST incidents began at $30,000 for the least serious incident. -Tne'upper
end of the range was not given. % ‘One Ontario government official advised that in
December, 1992, . removal of - I'eaking tanks and lines and ‘Temediation of
.contaminated - son and groundwater was Ilkely to cost between $5000 and several.

" million dollars

Various cost estimates have been provided for LUST incidents in Canada. The
CCREl\/l'task force which produced a model environmental code of practicef'or
underground storage tanks has stated that a small. leak "which may not create a
“significant fire threat, could contaminate a water supply «tnat could cost millions of

84Connor, R.J."lCase Study of Soil Venting:, Pollution Engineering, v. 20,.no 7 p. 74-78, 1988.
8%20,000 leaks, p. 9. -
86" Gasoline leaks contaminate water”, WFP Dec 9/89, qUoting Maurice Mazerolle._

87Gill Dec 4.
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dollars to replace or clean up. In some areas, an alternative water supply may be

essentially unavai_lable." 88 2 According‘to an insurarice adjuster retained by Gulf
Canada, that company has spent over $500,000 on each of several clean;ups

_resulting from LUST. &°

The costs associated with leakage in Canada have been as hi'gh as $35 million for
cleanup of a Ieak in the Cornwall "area and $15 million for an mcrdent in the
Peterborough area. ‘

- In Grand Bay, N;B., in 198 ; the provincial Environment- Department estimated the
.cost of a recovery well recommended to pump gasolin'e-c_:ontaminated groundwater
at $40,000 (No cleanuup planned , telegraph-journal - check whether a lust incident).
Estimates obtained by the village of Rc')gersvflle{ N.B. in 1983 for the cost of
installing a municipal water ‘system to "replace ,contaminated_ private wells was’
$200,000. In"addition, residents who formerly obtained water from their private '
“wells would be charged a user fee of about $110.00 per 'year per houeehold and the
mumcnpallty expected to have to raise’ mumcrpal tax between S|xteen cents and 20
‘cents per $100 assessment. 2! In the case of Glenn. and Patrlcla Hermlston of
OrrV|Ile Ontario, they paid about $9000 to test tanks at their service station and to
remove contaminated soil, after discovering petroleum in their drinking water. It is
. not known whether the source was leaks or simply the spllls_ that inevitably occur at
service stations. - They also” suffered business. losses for which no estimate is
available, and lncurred.some legal fees In 1992, however ‘the Ministry of the
- Environment issued a clean- “up order to the Hermistons as well as to the previous
- . owners of the property. Both families retalned lawyers and appealed this cleanup

. 88SSGM supplement Feb 90
' 89lngram Dec 18/91

90both flgures giveriin a telephone communication by Brenton Gill, Dec 4/92 Gill quoted in Feb 90
SGGM suppl. as $12 mill for the one that is now $15 mllhon . :

ST etter, Wiliie- Roblchaud Mayor Rogersvxlle to Hon. Bl” Harmer Mlnlster of the . Envnronment
March 3, 1983. v

OUT OF SIGHT OUT OF MIND - : : B
The Regulatlon of Canada’s Leaklng Underground Storage Tanks - . T 49




order to the provincial Environmental Appeal Board. Thus, at the. time of writing,

both appellants were expected to incur substantial- legal costs in addltlon to any
further remedratlon that might be reqwred under the order

An official of the Fuels Safety Branch of the Ontario Ministry of Consumer and
Commercial Relations stated in 1990 that in one case in which leaks had
necessitated the replacement- of a municipal water supply, the cost of cleanup had
reached $12 million "and still counting”. ®* A 1975 leak from a'service station in
Brandon, Manitoba has been estimated to have cost a rn-ajor oil company that
supplied fuel to a service station approximately $750,000. A contractor ivnvolved in
the mvestlgatlon and clean -up estlmated that the same clean-up today would cost
couple of million dollars™. % The costs to the oil company included putting up 8 to
10 families at hotels for several weeks, excavating the soil around the perimeter of
homes into which’ gasoline vapours were seeping-, excavating"hasement floors,
dlgglng trénches 10" to I5’ deep to intercept groundwater containing gasoline, and
‘pumpmg gasohne-contammated groundwater from these trenches for dlsposalr
Bracrng was constructed to prevent the trench: sndes from collapsmg A company 'b
with trucks used to pump out septlc systems was retained, and a heated building
was constructed to house these trucks, which were on 24-hour standby. . Gasoline-
contaminated water contlnued to flow into the trenches and was pumped out da||y'

for several weeks.

’ Ove'rfa two-week period in 1989, the Reg‘ional Municipality of Hamilt'on-Wentworth
“spent $20,000 deal’in-g with the removal of gasoline found 20 feet (;6 metres) below
the surface of the intersection of-'King Str_.eet East and Gage Avenue in Hamilton %
The Noelville leak described in a previous chapter was estimated in April of 1991 to .
have cost the Ontario Ministry of the Enyiroan\ent $250,00Q', and the Ministry was

®2Ltr Grier to Bradley, May 18/90.
BSGGM sUppIeme.nt Feb 90.

9%Vice Robinson interview Jan 6/92.

%Gas leak cost hits $20,000, Ham Spec May 31, 1989.
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‘continuing to incur investigation costs. 9 The Ministry had budgetted $271,000 to

‘deal with this problem, and as of December 31,' 1991, had spent $48,100 in fiscal"

yvear 1991/92 on well studies. (stats provided by MOE to author)

The Port Loring cdntamination involved two separate phases, the discovery of well
contamination and drilling of replacement wells in 1978 and the migration of polluted
_groundwater to these new wells in 199 . Some of the costs to Gulf Canada in 1978
were: (see ingram tape). Costs of the 1991 incident as of December 17991 had
lncluded approximately $900 to $1000 a week for delivery of 50 bottles of water to
~approximately 25 families. 1In addition, Guif had prowded famllles wnth coolers for
thls ‘water. Gulf had also paid for provision of water treated by reverse osmosm to

. ,some people with specral needs. Gulf was considering drllllng a new well up- gradlent'

of the area of groundwater contamination and had retained a consultant to determine
the cause of the re-contamination and develop aremediation plan. *

By November of 1992, Gulf was still supplying. bottled water. Gulf had _drilted a new
well, but had been unable to’ negotiate purchase of an easement over private

properties for the piping required to. carry the .water from the well to affected
residences. Therefore, the well was not in use. The cost of studies to determine the

location of this new . well, the coSt of well conétruction ant’icipated costs of
purchasmg easements and of operating the well have not been made available.
Other costs resulting from this SItuatlon have included the de3|gn and
' lmplementatlon of a water sampling and anaIySIs program remuneration of the
hydrogeological consultant and an insurance adjuster retained by Gulf, -dissemination
of information to the public, holdlng publlc meetings, and media relatlons .as the
situation became a matter of concern to the communlty and attracted some media

coverage. These costs were not avallable to me.

In Arnstein, Ontario, just south of Port Loring, four of the five dwellings in this small
community lost their water supply in 1990 for about a y'ear‘,..and ‘were supplied with

. bottled water by the. Ministry of the Environment at.public expense. ' The Ministry -

spent approximately $5000 to provide charcoal filtration units for two water supplies

*®Rick Bradley moe to Tzabiris Ap 25/91.

97Ingram interview December 1991.
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and "$1,000 or more" to supply bottled water. As the Ministry’s own staff were
~ -unable to conclusively determine the source of the contarhination, thought to be from
'UST leaks or service station spills, $60,000 was allocated to hire a consultant to
determine the source. % |

A clean-up of an estlmated 20, OOO to 60,000 litres of gasohne from a PetroCanada
service station at Renfrew and 22nd in ‘Vancouver, dlscovered in January of 1985
was expected to cost PetroCanada between $50,000 and $100, OOO 99

The Delta, Ontario incident, described in the previous ohapter had cost Gulf Canada
-over $700,000 in soil, and groundwater remedia.tion ’coste »by December .of 1991.
Because of the. difficulty of remediating this site and because of the provincial
interest in developing effective remediation techniques, the Ontar'io'l\‘/linistry of the
- Environment had contribﬁted $15,000 to the development of the remediation program -
by a consulting company Gulf had expected to cease treatment of the groundwater
by the spring or summer of 1992, but as of November 1992, the quallty of the
groundwater was still unsatisfactory to the Ministry of the Environment; and the

treatment program was continuing.

Costs of remediation of the’ hydrocarbon‘ ﬂeakjin Ops Townsh‘ip, near Lindeay, Ontario -
reférred to in the previous chapter were estimated. at $5 million in 1986, and the
clean-up was still continuing % The ieak, suspected to have come from an uUsT
which had a 1/8" hole in its bottom when excavated, contaminated wells drilled into
an aquifer in the limestone bedrock. Work carried out included hydrogeological
studies involving measurement of water levels and water quality in drinking water
wells, containment of the- contaminant plume by severaI' co’ntinuoue—pumping
"inte.rCeptor wells, a’n'd'installation of a pipeline to provide' water to local residents

whose wells were affected.

%8personal commonication, Gord' Johnson, Dec 17/91.

99 Gas, station’s tank seepage not considered a haz'ard"', Van. Sun, Feb 14/85, p. A16.

100864k p. 2.52.
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One estimate has given the clean-up and well replacement costs at. Farrvale New
Brunswick as $500,000. '°' Another report states that the cost of the alternative
water supply was $400,000 and management of the contaminant plume cost an
additional $400,000. ' : However, -this does - not represent all the costs
associated with this incident. Several families whose wells were contaminated by
petroleum sued Irving Oil, the owner of a local service station. The case was not
settled for several years, so there werev‘legal'costs invoI'Ved in pursuing and
defending this action. In addition, the Village of Fairvale froze all development in part
of the municipality because the groundwater remained - contaminated, elther as a
, result of the petroleum leak or as a result of Ieakage or splllage of drycleanmg flurd
Although some homes had . been supplied with . water through a prpellne from the
water system of a nearby town, no water supply was avallable to any new homes
The refusal of the ‘municipality to approve a new. housrng subdlwsmn resulted in an

| unsuccessful lawsunt agamst the mumcrpallty by the owners. of thlS land. This surt
would aiso have resulted in legal costs. '
The costs of rectifying a well contamination proble'm‘at Ben Lomond Estates in N.B.
was around .$250,000; including $50,000 to drill two replacement wells. 193

The ‘mun‘icipal go\)ernment of OakVille,_ Q.ntario spent approximately $50,000 in an
unsucceSSful attempt to determine the source of a leak disco’vered in October 1986
in the area of the Third Line and Speers Road, in which gasoline entered the sewer
system ‘and’ vapours built up in 23 homes. 104 The investigative  and 'abatement'l
actions carried. out for this' sum included installlng'well points and pumping of

1% As a result of the 'Reg'ion’s lack of

contammated water and gasoline products
success in determlmng the source, the Ontario Mlnlstry of the Enwronment retalned a

‘ consultant to carry out further lnvestlgatlons at a further cost of $20,300.

101 beak -- summary table.
- 1%2petroleum Contamination of. Drinl(ing Water in New Brunswick 1984..

103Petroleum contammatlon of drlnkmg water in NB) (check whether a LUST mcrdent)

‘ 104Ham Spec Jan 13/87 Monenco Report on Contamination.in Oakvrlle) (ln November 1986 G and
M reported that éxpenditures as $20,000 without the source having been determined. The report did not
indicate who-paid this amount or the work undertaken "Stlffer U.S. Laws aid maker of containers for
storage in ground" G &M, Nov 8/86, B5.

_1°5Monenco.
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-and 1993 on studies and u»nsUcces’sful attempts to remove the_contamination;

A leak at West End Auto Sales in the vicinity of Talbotville, Ontario may have cost in

the $5 million range ' - An incident in Orangeville, Ontario is in the $200,000

range '%7

In Lobo Township, near London, Ontario, the cost to the Township of
moving a house, excavating contaminated soil, recohstructing the basement, and
placing the house back on its foundatrons in 199 was reported to be around:

$700,000.

In November 1988, gasoline b'egan to. seep into the basement of the home of Aurel
and Madeleine ‘Bisson Timmins, Ontario. The Bissons lived in the rear of the main
floor of the building. The front portion of the main floor was leased to the operators
of a hai_rdressing salon and the second .floor, was leased to three roomers. As a
result of gasoline—conteminated soil, the house became uninhabitable, in the opinion
of the Fire Marshal, who ordered the occupants to leave it and not to return. The

Bissons sued. the: owner of a gasoline station next-door and several other parties.

They also applied to the Environmental Compensation "Corporation, set up by the
Ontario Government to provide compensation to victims of spills, for compensation.

~ Although the case was still before the courts as of October 1 993, the ECC assessed
- the Bissons’losses - at $275,972.46. This sum included $200,000 for the
,'repla_cement cost. of their home, $26,500 for damage to the contents; $4,500.for

clean-up. In eddition, the Ministry of the Environrnent spent $56,000 between 1988
) 109

Even where th‘e only damage from a leaking tank is contaminated soil, and the risk 'of,
harm to people is mihimal, the cost of'soil' removal alone mayhbe several hundred
thousand dollars. For example, the Ontario ’Go'verment discovered soil contamination
from a tank Ieak in 1991 at a property it’ owned in its Plckermg Land D|V|S|on
Accordlng to ‘a. government official, there were few residences in the area and the

‘risk of harm was minimal. Neverthe1ess, a consultant hired to recommend clean up

4 198Gill hearsay estimate Dec 4/92.
%7Gill Dec 4 hearsay:estime_ate: J & P Service, Orangeville.
198 ird.

108

Security account multi-year expenditures, p. 1.
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procedures advised that the cost of soil removal would be $400,000.  In 1992, the
Ministry of Government Services did not have the money, and was investigating

alternative methods of decontaminating the property, such as vapour stripping. '°

It was reported in 1992 that "a substantial deposit of fuel from old tanks-under a bus
garage owned by theAToronto'Transif Commission had leaked into adjacent property.
The Commission had budgeted $2.2 million for clean-up of this site as ‘well as
investigations of soil, groundwater, and air vapours at other bus garages Where Ieaks
and spills of fuel may have occurred. An engineer on the TTC staff sald at the. tlme

"l suspect we’ll be coming back and asklng (Metropolitan Taronto council)- for

substantlally more than that". ''".

A soii and groundwater elean—up.and replacement of tanks at a Petro‘Canada service
station on Harvester Road in B'urlington in the summer of 1988 was expeeted by a
Petro-Canada spokesman to approach -$100,000. . After gasollne was found in a
sewer and a woman was overcome by. fumes in her- home, PetroCanada examined -
the tanks at its service station and found that one of them was corroded enpugh to

have been leaking. '*?

Leaking tanks and lines also result in substantial business losses, both to. the owners’ -
and operators of the' facilities that are the source. of the polluti'o'n and to their

~ neighbours.

An idea 'of the kinds- of économic harm that result from such ineidents can' be
obtained from statements attrlbuted to Iocal businessmen in the Brandon Sun after
apprommately ‘two months of business mterruptlon durlng the 1974—75 Brandon, -
Manitoba clean up '

1%Geo Crowe, Dec 14/92.

- 1”Lawsuitsvf,eared over TTC leaks, Toronto Sun, June 12, 1992, p. b9.

'”2"Mike Pettapiece, "gas station leak no threat: MOE“, Ham Spec Aug 16, 1988. .
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"My business is down at least 30 per cent over last year," John Gaudet

owner of Advance TV said in an interview Tuesday.

: "And it’s all because of that damn gas leak People are scared to come
around here. Every - second day they are digging somethlng and the
whole building starts to shake. ' '

Where can my customers park? Everythmg is blocked off ;All-thelots
‘are dug up

Bill. Peters, who runs Peters agencies in the same block, sard he has
also suffered some loss of business. .
"I figure I’ve lost $400 in the past month on the post office | run here.

"As.far as my Autopac business goee' - | won't k_ndw until the end of
the month. . | wiIvaro_bany lose quite substantially there too". ''®

'Although typical business losses may be comparatively .small compared to the Acosts"
of replacing water supplies decontaminating soil, and other coSts associated with
- LUST, they are of concern because even relatlvely small busmess losses may be

sufficient to cause small busmesses to fail.

For example, Larry Morris, a small real estate developer in the London Ontano area,

lost his entire busmess as a result of a leak at a gas bar in a small plaza his company,
Lamor Ltd., owned in Strathr_oy, Ontarlo. After purchasing the plaza, MOI’I’IS rented
what- had formerly been a Sunoco gas station to Silcorp Ltd., the owners of the
_Mac’s.MiIk variety store chain. Mac’s opened a 'combination,"conveni-ence store and
self-serve gas bar. The existing gasoline tanks, which were then approximately 20
years old, were tested for Ieake, but not replaced, when the gas bar was put.into
operation. Soon after, a leak frorn one of the tanks contaminated the groundwater,
threatening Strathroy’s municipal water supply. Initially, Morris’s company paid a
consultant to remove the tanks and excavate and haul away. contaminated soil and
groundwater. However, Morris ran out-of money to pay for the cleanup Iong before

113Gregg Shilliday, "Gas spill - some questions being answered”, Brandon, Sun, Feb 19/75.
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the gasoline was all removed from the groundwater. His contractor abandoned the
work because he was not being pald ‘Morris tried to negotiate a three-way division
of the cost of remediation with Mac’s and Suncor, which had formerly owned the
service station and continued to supply gasoline to the new gas bar. Officials in both
companies agreed to recommend this COst-sharing‘arrangement, but a more senior -
cfﬂ»cial in ‘Suncor decided that Suncor would ‘not contribute to the clean-up cost.
" Theé property was left for months with a large hole in front of the other stores in the
plaza which prevented access to their customers.. They be‘gan to refuse to pay rent
to Lamor. | .

Mprris felt that had the three-way division of costs been carried' out, he codld have
- salvaged his b'usineés by refinancing other properties. However without the
part|C|pat|on of Suncor Morris’s. company faced economlc rum '

In the early 1980s, a Squamish, B.C. ‘service station owner lost his business as a
'~result of a Ieakmg union.in plplng installed in 1977 between two tanks. “Qver a four-
year perlod 100,000 litres of gasollne dtsappeared |nto the ground, and business was.
'dlsrupted during penods when the causes of the losses were belng lnvestlgated and
‘underground Irnes were bemg repalred A court found an oil company that supplied
gasoline and had installed the piping responsible for the service. station owner’s
losses, WhICh the court. assessed. as $25,000 for lost gasollne and business
~ disruption: The court found that ‘this leak was the cause of the failure of the

operator’s business. 14

The operator of a service station, restaurant and. motel"near Britt in Ontario has
estlmated that he suffered a loss of 50% of his business over a two-month perlod as
a result of the property being dug up while. PetroCanada- remoyed tanks and plplng 3
and contaminated soil. PetroCanada had decided to close the station, Awhic'hﬂwas‘ :
leased . to this person as part of'a major down-sizing. However, the operatcr'.
estlmated that removal of the tanks, lines and- pumps would have taken one week,

with ‘business dlsruptlon during -this period, except for the extensive soil removal

operatlon and the difficulty in finding a place to dlspose of. the soil, which extended it
to two months. Although’ the operator could not determlne a precnse Ioss or

4Elis Case.
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determine how-much of the reduction in business was due to the recession and how
much due to the physical disruption of the property, he felt that the. a‘dditional losses
attributable to the disruption on top of the effects of the recession mlght make the

difference hetween survrval and busrness failure. ''°

One of the most unpredictable components of'the cost of clean-up is the;cost of
disposal of contaminated soil. The costs ra'nge from the transportation costs alone.
to take soil to landfill S|tes that will accept it for free because they are in need of
cover material, to long and costly decontamlnatron processes in cases where Iandﬁll .
sites will not accept contamlnated sorl at all. In urban areas, where volatile gases
cannot be vented to the open air because odours will affect nearby residents, costs
of capturrng VOCs and dlsposmg of them must be lncluded Nor -are there generally |
any province- -wide standards for levels of sonl ‘contamination that landfills will accept.
Each landfill has different standards and _different tlpplng fees.” In: the area of
Pembroke, Ontarlo for example the townshlp landfill site operated by the townshlp_.
itself - was: charglng $50 a tonne in 1992, while |n the next townshlp, where the.

landfill |s operated by a pnvate company, the charge was $[00 a tonne. ' _

The Cost of Prevention

To put the costs of clean-up into perspective, one'm'ay compare them with the cost
of prevention of Iea’k's. "The minimum form of leak protection now required in most -
province‘s.is' cathodically protected tanks and lines or FRP tanks and lines. Additional
“protection can be obtained from installation of monitoring wells around the tanks.
‘Further protection can be obtained by secondary - containment. Even greater
protection can be achieved by interstitial monitoring. Only the latter method reliably
detects leaks before they leave the tank, rather ;than after they are in. the

-environment.

115rogers Dec 4/92. |

116IDarryl Tubman, Dec 16/92.
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In a July 1976 memo., an MOE official wrote to his shperior that "the most obvious
solution to (the problem of groundwater pollution by unprotected tanks) is to remove
all of the buried underground. tanks which do not meet current standards and replace

il

" them with cathodically protected or fibreglass tanks...". Based on discussions with -
Barry Hardcastle, a BP Canada official, the MOE official estimated that the removal
of all tanks at a service station and their.replacement with cathodically protected or
fibreglass tanks would cost an average of $10,000 per service station. A new
prote'cted.'tank was estimated to cost ap'proximatelyr 52000, compared to $600 for
-an unprotected ‘tank Assuming 12, 500 service stations in Ontario, the official
estlmated the total cost of replacement of substandard tanks with protected tanks to

be $125 OOO 000. "7

In March of 1977, an ofﬁcial of B.P Canada was quoted in a government memo as
stating that there were 200,000 USTs in Canada and thelr replacement would cost
in the order of $1 billion 18 '

A 1989 U.s. es‘tim'ate‘ of the cost of re'moving the underground tanks at a gas station
‘with three 6,000 gallon product tanks. and - one 500 gallon waste oil tank was a’
range from $14,800 to $17,300. This included removing product from the tanks,
permits, labour, equipment, materlals, repavement, tank transport, tank disposal, lab
analysis, preparation of a final report, and miscellaneous .expenses. If -these tank
systems were to be replaced'with third gen_eration Systems and with leak detec.tion
systems,‘ofcourse, the ccvs_t_ would be greater. In Ontario, for example, the
~ Canadian Petroleum Products Institute stated in September of 1990 that the cost of

double-walled tanks was twice that of second-generation single-walled tanks. ''

A single aspect of the tank removal process, the. ernptying of residual gasoline; and
sludge from a tank and. the disposal of the tank itself, was the subject of one study
commissioned by the U.S. EPA. This February 1988 study looked at the cost of

various waye of disposing of tanks, from recycling to disposal in a landfill licenced to

. 117'Hughes to Hore, July 6/76.

- "8Hughes to file Mar 16/77.

"9 tr to G. Mills from Wayne Wright, Sep 21/90.
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‘accept ‘hazardous waste. The study considered a tank sy;stemtwhich'the authors
-oonsidered typical of the systems being - taken out of service be_cause of their
advanced age at the time of the study. This system consisted of a single 5000
gallon steel tank buried under-6 inches of concrete and 30 inches of com‘paoted fill,
containing 50 gallons of leaded gasoline and 50 gallons of'sludge, V\rith the tank and
backfill both completely above .the water table. The study assumed a "best case"
scenario; that is, no contamination around the tank and free access to the site.
Estlmates for removing the tank and recycling it ranged from $2,200 to $9,000.
~ Estimates for removal and landfill in a hazardous waste site were $5 000 and
_ $6 915 The costs of removing gasoline and sludge, inerting the tank, and
abandoning it in place ranged from $2,800 fo $5,250. 120 |

The cost of new fiberglass ‘tanks in the United States in 1983 was reported to be
about $20,000 each. ' In 1989,.the U.S. EPA estimated that leak detection.
systems for a service station with three 5,000 gallon tanks would cost between
$3,000 and $8,000. The. cost for retrofitting "Cathodic 4protecA1v:i‘on for steel tanks
ranged from $10,000 to $48, 000 for the three tanks The cost for installing three
new 10,000 gallon tanks could range from $76,000 to $1OO 000 depending on the.
level of detectlon used. 2 Upgrading a service station by installing a lining in the
~pit contamlng three single- -walled flberglass tanks cost one U.S. oil company about
) $42,000. The site work which included excavation for the tanks and line holes was
about $5,000. The three 10,000 gallon smgle-walled tanks cost a total of $13,000.
Underground fiberglaés piping at $2.50 per running foot cost almost $5000. Lining
the. pit and backfilling cost $8,000, including the -tank hole, piping trenches and
gravel backfill.. Equipment, lncludlng submerged’ pumps; overfill boxes in-tank
gauges, leak 'detector street boxes, monitoring \(vell wnth ‘hydrocarbon sensor;
cathodic protection, monitorirg wells, Iebou.r, ‘electrical and other - miscellaneous
materials cost $8,000. A concrete slab to cover the tanks cost $2,500. 123

120g0binson, Scott, Knocke, and Conn, Underground Storage Tank Disposal: "AlternatiVes,
Economics, and Environmental Costs", Bulletin 160, Virginia' Water Resources Research Center, Virginia
Polytechmc Institute and State Umversrcy, Feb 88. : -

121Fuel leaks called threat to water", New York Times, Nov. 30/83.

. Y22National Petroleum News Feb 89, p40

'23Nat Pet News Feb 89, p47
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While many estimates of costs are available, the most reliable cost information | was
'able to obtain on costs actually incurred in Canada was a list of service station
upgradrng expendrtures provided by Chevron in British Columbla The actual cost of
a service station upgrading program undertaken by Chevron in British Columbra'
between 1982 and 1988 was $5, 536 500 for 109 locations, or an average of
approxrmately $50,800 per location. Assuming an average of three tanks at each
_ service station, allocating these costs on a per tank basis would give a cost of
approximately $17,000 associated with the replacement of each tank. '** These
expenditures, did not isolate costs relating directly to better protection against -
‘leakage from other costs 'incurred in modérnizlng facillties‘ The -actual .cost of .tank’

replacement would be far lower, as the upgradlng program included not only the --

replacement of unprotected tanks with protected ‘ones, but remodelling of stations,
© new. SIgnage and. other features desrgned to attract customers and provrde better

service, as Well as safety features

.An official of'a company carrying out ‘installatlons for large oil companies in British
Columbia‘ esti’ma‘ted. the cost of replacing the ta’nks at a typical service station in
Brrtlsh Columbia in 1991 as. about $80, OOO This es'timate'was echoed by a
B C. hydrogeology consultant who estimated the cost of replacrng a tank at about
$2 per gallon. Thus at a typical B. C. service station with four 10, 000 gallon tanks,
the cost ‘would be $80,000, or $60, OOO if the station had three tanks 126,

In _Ontarlo in 1992, one s_ervl_ce‘ 'sta',tion owner rep.orte_d that it cost him approximately

'$25,000:to‘ install two 5000 gallon tanks.and one 2000 gallon tank and asso'c:iated

piping. The pumps etc ‘(check tape) were to be installed by the gasoline distributor

whose srgnage the station would carry at an estlmated additional $3O OOO Pavrng
the’ station to prevent spills from enterlng the soil would be needed as well. ‘

1247 Retail Underground 'I_'ank Replacement Program, October 19889, provided.by D. Riekin, Dec. 5/90.

25pay Porcina, VP Sales, P.D. McLaren'Ltdl.

126from interview of_ student with Allan Dakin.

127James Rogers interview Dec. 4/92.
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In May, 1993 the Saskatchewan government released estimates of the costs that

service station owners would mcur in complylng with upgrading requ1rements for
tank testing and monitoring and equipment lmprovements. The government
estimated that the total cost ofr an upgrading program consisting of a system
ti'ghtness test, a separate line tjghtness test, monitoring Wella, and analysis of soil to
confirm the-level of contamination in the tank bed, together with drip collection
- trays, vertical check valve, overfill bucket, overfill preventer, and cathodic: protection
would be .a minimum of about $7,000 for one tank,"plus‘ some installation costs.
The cost for a service station with three tanks would not be three_tirhes as high,
because "some items may riot be required to be repeated in:dir‘e,c-t relationship to the

number of tanks". '*®

When Ontaria i'ntrodluced new regulations in Septerh,ber’ of 1993 that would require
new‘tan'ks~to have spill pkevention devices, spill containment devices under the gas, ‘
pumps and at tank fills, périmeter monitoring devi,cés around existiﬁg substandard
tanks, and secondary containment and alarmvlsystems for all new tanks and piping,
fheyCanadi.an Petroleum Products Institute, which represents the fnajor Canadian ol
companies, estimated that "a site could require an investment of between .$5,'OOO
and $10,000 for new unde-fgroUnd gquipment to meet the ‘hew standards”. On a pes-
tank basis, assuming an average of three tanks>per service station, this would mean
- a cost of between $1,66'7. and $3,333, a cost which the Director of Ontario’s Fuel
Safety Branch said-coUId be met by raising- the price of ga'soline "a fraction of a cent
per litre". '?° However, some service station owners have disputed these figures.
One indepéndent owner clair‘ns‘to ‘have spent $140,000 on "upgrades” in late 19921
130 Another newspaper article quoted Chatham area service station owners as
stating that "the cost may work its way up to $100,000 in some locations®. 131
Although no explanatlons are g|ven for the - disparity between the CPPI estimates,
which - concur. with thoseprovxded by. the Fuels Safety Branch, and the owners’ -
estimates, it appears likely that the difference does not lie in the cost of replacing old

128['(_1’. Treleaven to Swaigen, Jan.724/94.
29News. Release, "mndustry praises Ontario’s new gasoline handlirig cvodve" Sept 28/93. -
. 3ORuryk, "War's on to s‘top,g-as-.leaks“, Tor Sun, Sep;c '29/93-, p18.

13104r Opinion: Consumers will apy", Chatham Daily News, Oct 3\4/93 p4.
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equipment with equipment that meets current standards, but in the amount of

contaminated soil and groundwater that may be discovered during the course of
replacement. The cost of disposing of contaminated soil and remediating such soil
and groundwater is a cost that would have to be bvorne eventually in any event, and
in many cases this cost will only increase if the contamination is not dealt with.

It is difficult to reconcile these various cost estimates.  For example, why should the
oost'of installing third generation technology in Ontario be less than the cost of
upgrading to second generation technology (cathodic protection) in Saskatchewan

when the thlrd generatlon technology is often estlmated as having twice the capital
'cost of second generation technology? ,

The wide range of cost estimates‘ given above probably -reflects"the fact that they-are
related to different time periods an'd diff'erent regulatory requirements -Some would
. include costs related to clean -up of exnstlng contamination, whlle some do not.

Regardless of these variations, however it is-clear from'the informationlprovidedl
above that the overall potentlal economlc impacts of LUST greatly exceed the
-potential costs of preventlon In many cases, the actual costs resultlng from leaks
have greatly exceeded the cost that would have been incurred in replacing

unprotected steel tanks and lines with’ protected ones and lnstalllng monrtormg '

devices for early detection of leaks.

Why then, have‘the necessary steps not been taken to replace these bare tanks and
lines and to -install leak detectors? There are many factors that have mitigated

against operators taking such steps. However, one significant factor is how the costs

of prevention and of clean—up'and covmpensation are allocated.

In the_ absence of any prog_ram of financial assistance to ‘operators to replace

unbrotectedtanks and lines, the costs of replacement would be borrie solely by the

owners and operators of these facilities By delaylng upgradlng of facilities, these
operators can defer these costs for many years.
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‘A substantial portion of the costs associated with investigation and remediation of

‘Iea'ks on the other hand, are not borne by the owners and operators of USTs and 'by
those whose negllgence caused leaks, but by the .public and by ‘the victims of this
pollution.- ’ '

"In the followmg chapter we WI” dlSCUSS how the costs of harm done by these leaks

are allocated.
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. Chapter 5 WHO PAYS FOR LUST?

As of November, 1992 there were still a substantial number of unprotected steel
tanks and associated piping in the ground in many ‘cases Wlth no monltorlng but
manual dipping of tanks and mventory reconcrllatlon ~The. most effective system,

‘double containment and interstitial monltorlng, was frequently not requlred by the"
‘governing legislation or installed voluntarily. Moreover, although the problem of
aging tanks and piping had heen apparent since the 1960s in Europe and had
" manifested -in numerous leaks in ‘the early to mid-1970s in Canada, many of the

unprotected tanksa.nd‘piping systems had been left in the groUnd_ foranother decade
or more, with a rush to remove them in large numbers as Iegislated deadlines for
removal or upgradmg loomed or passed towards the end of the 19805 and the
beglnnlng of thls decade

Why Weren t these systems upgraded or replaced earlier? And when they have been
‘replaced, why weren’t the most effective systéems installed? There are several
answers to this question, includ‘ing lack of understanding of the’ potential

_ consequences of leaks from these systems in the- 1960s and 1970s, technologrcal'

limitations, weak laws . and ineffective law enforcement, ‘and  economic

considerations.

In this chapter, we will consider one of these factorS' the economic barriers to
,envrronmental protect|on In partlcular it is important to realize that .while the costl
- of taking preventive measures was substan‘ual and would be borne entlrely by the
. _owners and operators of facilities where tankswere located, the costs of not taking
preventlve measures could often be passed on to others. Economists refer to this as

"extérnalizing” costs. Externallzatlon of costs is the opposﬁe of the ° polluter pays"

policy espoused by Canada and other -members of the Organlzatlon for Economlc“

Cooperation and Development (OECD), which states that companles should be
requ1red to pay the costs of environmental damage associated with their actrvrtles

that is, "internalize" these costs. When a good or serv1ce is free, more of it will be
used than if it must be paid for The more the good or servrce costs, the less of it
“will be used, the actual amount being affected both by the cost and by the elastrcrty~
of demand for that good or service. ‘
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Thus looking at the envrronment as a commodrty, more of it will be used for waste

disposal if this is free or inexpensive than if a hlgher cost is attached to this use. In
other words, if there is no cost to tank.owners from usrng the soil or groundwater as
the receptacle for leakage, that is, if the cost of leaks is externalized, there will be
“more leaks and less action taken to prevent them or clean therrr up. '

There is no doubt that in Canada, the owners and operators of USTs have been able.
to externalize many of the costs of leaks, passing them on to the tax paying public
and to third parties. ' ‘ ‘

| have’ found ‘it impossible to “determine how much money pu-blic agencies are
spending in Canada to'inves'tigate‘ and remediate private-sector‘ UST leaks. However,
‘there is no doubt that the cost is substantial. Government agencies ofterl must carry
out the mvestrgatron needed to determine the source of a leak and the extent of the
risk at public expense. - Where the source cannot be determined to a Ievel of proof N
‘that would satisfy a court, or the owner. of the known or suspected source cannot
‘afford the investigation'and clean‘—up, the costs are often borne by the taxpaYers.

Some estimates in the United States are ‘helpful rn apprommatrng the extent to Wthh
the costs assocrated wrth LUST are borne by the taxpayers.

In the U‘nited States, it has been .estimated that only»two-thirds of approximately st
trlllidn spent'on environmental 'clean_-Up between 1970 and 1990 had been paid
'directly by pri_yate industry. A "large number" of U.S. states represented at a
meeting on LU'ST'remedi.ation‘ estimated that collectively theyivyoulddSpend $550
miIIionr'on UST-related corrective actions in 1992. 2 |n January- of 1-994, it was .
~reported that, "State funds alone are contributing approximately $1 billion annually to .
the cost of remediating petroleum releases.” '* The report did not state how
much of this. was publ|c funds and how much came from surcharges on petroleum
products collected for clean up purposes. ’ o

32| isa Larsen, "Kansas Trust Fund Program Moves Toward More Effectrve Cleanup Scendrio”,
" LUSTIline Bulletin 17, Oct 92 p.6.

13-aL.U.S..T.Llne Bulletin 19, January 1994,’p~.2.
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There is no doubt that in Canada many of the costs of environmental clean-up are

~also passed on to the public sector. Between 1985 and 1993, the Ontario Ministry .of

" the Environment spent $119,951,999.59 from ItS Envrronmental Security Account

~for clean up of environmental contamination at sites where it- was impossible to

recover ‘the cost from the owner or operator of the facility. ** Of note are several

high-profile -clean-up efforts. As of April 1991, for example Ontario had spent

approximately $25 million to excavate and treat PCB contaminated soil and sludge

and groundwater at a PCB storage site at Smithville. In April of 199.1; a further $2.4

million was committed to this project through a joint federal-provincial - program to-
clean up high-risk Qrphan'waste sites, and a total cost of up to $134 million was

projected by consultants. ¥ Between $8 and $9 million was expended by the
Ontario Government for'rfire fignting,- containment of pollutants,'and clean-up of soil

‘and groundwater pollution as a resuft of the Hagersville tire fire between February

1990 and March 1991 ' and the total cost was projected as up to $40 million.

137 and the costs associated with closure of the TransCanada Highway, digging up

- the highway, and repaving it, as a result of the PCB spill near Kenora in 1985. .
Efforts to obtain reimbursement of the costs of.the latter two incidents through the
courts have been unsuccessful to d‘ate. The Regronal Municipality of Waterloo the-
Ontario . Government, and Uniroyal Chemicals - Limited have shared the costs of
cleaning up contamrnated soil and ‘groundwater in . Elmira, Ontano, monitoring the
quality of surface water and groundwater and constructing a new .water supply.
system to replace the contaminated wells supplying the VIllage of Elmrra In
November of 1991,. the Region had budgeted $19 million for this purpose, Wthh

mcluded a grant of over $29,000 from the Environment M|n|stry 138

- 134an. MOE,-“Security Account Multi-Year Expenditures”. -

13'5.'5mm5 Casella, "Minister admits '$91tm won't .(.:Iean dumps"”, Ham Sbe’ct Apr 4/91.
' 13§EAB decision.

1‘37Minist<—3r admits... .

38E1mira Independent, Nov 4/91.
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Government agencies mtervnewed for this study generally stressed that most clean—
up expenses assocrated with LUST -are paid for by the person at fault or the owner or
operator of the facility, and that government funds are expended only when the
source cannot be determrned or the person. responsrble has insufficient resources.
However, there is evidence ‘that this is a frequent occurrence. As indicated in an
earlier chapter, lt is extremely difficult to conclusively isolate the source of a leak for
many reasons, including the numerous potential source’s of leaks and spills in most
areas, the difficulty in determining the -pathway followed by contamjnants tnrough
soil and groundwate'r, and the deleyed discovery of rnany leaks. It is also difficult to
“isolate the impact on health of such leaks because of the'frequent occurrence of
other forms of p‘ollut'_ion such as-bacteria and nitrates from septic systems, road salt,
oil from road oiling, and pesticides and fertilizers in wells contaminated with

petroleum products.

Therefore, the costs ‘of lnvestlgatlon and clean- -up fall initially, and in a substantlal
number of cases, “ultimately, to the public and to third parties. Direct costs often
- result from the need to retain consultants to determine the source of the pollution
when staff efforts are unsuccessful. For,‘often the egency cannot successfully apply
pressure to the private sector to undertake remediation until it has obtained
sufficiently conclusive evidence of the source. In Ontario, for example,; extensive
hydrogeolodical studies by Ministry of the Environment staff which' have not
succeeded in isolating the source“h_ave led to the Ministry retaining outside:_-
consultants both to investigate the source and to develop a.-cleen-up plan. .

As of October 1991, the Ministry of the Environment had budgeted $4,454,900.00
from its Security Account to deal with .27 leaks and spills known or suspected to be
associtated with - USTs. These were all incidents for which the"Ministry accepted
financial responsibility because owners were not known or readily avallable the
source of the contamination was not known, or owners ‘were not in a position- to

carry out the clean ‘up..™° Thus, the Mrnlstry had budgetted an average of almost

T

139R¢ Hore to JS March 3/92.
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$165,000 for each of these incidents. - These expenditures were allocated to

investigation, remedial action, supplying residents with bottled water,d. water
treatment systems, and in one case, expenses for Iegal-defence. - In one of these
oases,» the Ministry expected to be reimbursed for its expenditures. Of the money, '
. budgetted, $403,700 was actually spent in fiscal year 1991/92. 1% |

Information'as precise as the information ab0ve is."rarel‘y -available from g'O\/ernment
agencies Indeed, the'information presented'above was not readily available, but
was compiled in response to my request, a process which took flve months because
of the pressure of other workload. "However, a list of costs which the City of Saint
John New Brunswmk claimed to have incurred in respondlng to the April 19 1986
Krng Square explosion- gives some [insight into the kinds of direct and |nd|rect
- expenditures that may be incurred by publlc authorities. In a lawsuit against Irving
Qil, the City claimed _$153,608.06. The Clty eventually settled for $75,000.

The expendrtures rncluded $10, OOO pald to englneerlng consultants, $2 100 to
replace foam used in fighting theé fire; meals, transportatlon and hotel bills for _
evacuees of about $19 000;.$700 for film and processing; over $3 300 for rental of |
eqmpment |nc|ud|ng lighting plants and a generator, telephones, a vaccuum truck,‘
"and portable toilets; 'over $1,000 for miscellaneous supplies and equiprnent such as.
flashhghts and batteries, hose, and replacement of a lost me’ter over $50,000 in
- payroll for municipal employees, mcludlng ﬁreﬁghters, police, works department
employees, and"others; and an additional $13,000 pard to salarled crty employees
under the terms of an emergency measures by-law. There were also business losses .
to the pubhc sector. The Aquatic Commlssmn clalmed over $11,000 in business
losses. Costs. assocrated with the law suit ltself lncluded almost $12, OOO for expert

-witnesses and nearly $17 OOO |n legal fees

While the Saint John incident represents one of the largest, if not the single largest, -
_ economic losses associated with LUST, it does not represent the "worst case”. -
Because the explosions and fires happened early on a Saturday morning and occurred

“Oibid.

14TnThe City of Samt John, Explosron of April 19,. 1986 Costs obtalned from Daryl Wilson, City
:Manager date. . ..
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in a commercial area rather than a residential area or an area containing institutions
such as hospitals and convalescent homes, there were no personal injuries and the
evacuation WHSZ on a much smaller scale than had the fires and explosions occurred
in the same location at a different time or.in a different part of Saint John.

The Saint John incident is one of the few instances in which the public costs

associated with evacuations are available - partieula'rly the indirect costs such as the

value of staff time -- are a\)ailable. Such information is not routinely compiled by

agencies involved ‘in emergenc.y response er emergency response coordinating
agencies. V ' ' o

._V\/hile' not a LUST incident, the M'is_sissaega deratiment provides an example of the
kindg of costs that can be expected as a result of evacuations that occur in LUST
cases. These costs have been docuymented in a study of the evacuation of the. City_
of Mississauga resulting from a’derailment of a train carrying chlorine on November
10, 1979. The costs lncluded those incurred by householders forced to leave their
homes and find shelter elsewhere, busmesses, and public agencies. The total
es__ti‘rnated cost was about $70 million for costs incurred within the evacuation area.
Howe\)er, the authors of the report were unable to obtain precise amounts and note
“that $70 million "should . be *viewe_d a's a tentative and incomplete measure of the

overall economic costs of the evacuation®. 4?-

Some ghmpses into the klnds and extent of indirect Iosses to the pubhc sector from
- LUST were provided by some of the persons interviewed for this study. A
Saskatchewan Department of the Environment inspector responsible for investigation
of spills and leaks 'throtigheut the province indicated tnat he frequently carries out at
public expense investigations typical . of lithose a consultant would undertake to.
determine thei source of leaks and epills, the contarninant pathway, and the
remediation brequired. . He estimated' that a consultant would typically charge about
$5000 for th.e same work that he does in attending »_the site»“W’ith ‘a drill truck;
install'rng four or five piezometers to determine the stratigraphy” and groundwater -
gradient; and taking some soil antd groundwater 'samples for ana|ys‘is, He estimated
sotneqof the costs involved in his i'nves-tigationeas $_1500 in laboratory analysis fees

2130 Burton et al., The Mississauga Evacuation: Final Report, Ministry of the Solicitor General,
November 1981, 7-67. g . :
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for a "large spill or leak and approxnmately $600 for analysis of four groundwater
samples at $150 each for a typical gas station leak with limited impact; use of
government equrpmen.t that would normally be charged out at about $100 an hour if

leased; and his salary at about $25-30 an hour. '

During the previous summer
two students had been hired to assist in.spill investigations, and he frequently took a .

student with him to assist in the field.

‘Another indirecft cost' that is difficult to ‘quantify ‘is the increased risk of harm
resulting from the deflection of staff time from preventive inspections to response to
leaks and spills. One fire official, for example, identified the costs incurred in'
-‘investig'ating leaks and trying to determine the sources as additional employees’
expenses, travel and accommodatlon and delay in carrying out regular scheduled fire

-nnspectlons 144

The Qntario Ministry of the .Envlro‘nment is not »responsible' for regulation or
insbectien of USTs. However, it becomes involved once a spill or leak threatens to
migrete beyond the property line and affect.third parties or the environment outside
the -property. An Ontario Ministry of the Enyirohment official indicated |n 1991 that |
'in his experience, the Ministry was expending in the order of 5 person-days per LUST
- incident for. tﬁose incidents presenting a significant environmental issue. He
-estimated that such incidents may represent 20% of the total incidents reported to
the Ministry. For the remainder, which were usually "minor sites involving the
~ removal of _tan'ks where contamination is encountered or spill incidence”, *** he
" estimated steff time at one to two person-days per incident. This official estimated
that based on 158 leeking underground storage tanks per year in the province, 20%
| of which are significant ones [involving 5 person-days of Minlstry time and the
remaining 80% requiring 2 person-days, thevMi’nistry was using 412 persori-days a
year to deal with LUST. In additidn, he estimated Ministry resources used under the
Security Account, mentlorled above, as "in the order of 15 days per year", for a total
of 427 person-days per year. This estimate, however, did not include any resources

143Ashley'OIesen interview Jan 9/92.
%4poter Fitzpatrick, Oct 15/91.

145Memo, ngg to Hore, below | suspect that the ‘author incant "incidents” rather
than mC|dence ' ' ' o
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of the lnvestigations_and Enforcement Branch, who deal with difficult investigations

leading up to consideration of formal administrative orders or prosecution. It also is
not clear whether the estimate wae intended to include time spent by the Ministry’s .
I.ega'l branoh, which drafts administrative orders arising out of such incidents and
represents the Ministry in appeaIsAfrom such orders, conducts prosecutions, and
'-assists in the preparation of civil suits for recovery of Ministry costs associated with
LUST investigations. However from the context, of the official’s letter it wou!d
" ‘appear that these resources were not consrdered

In addition to costs to regulatory agencies, the costs of LU_ST‘a're often -borne by
those whose property,_ drinking water, and business activities are atfe,cted. Lawyers A
describe LUST cases as among the most difficult to p‘rove for the reasons given
' earlier In the service station business, WhICh has been a fertile -source of LUST,
complicated contractual arrangements create addrtronal difficulty in determrnmg .
habrhty In one LUST. case, for example, between 1984 and 1992, under a system
of head- and cross-leases, the service station was- owned by one of its operators and
leased to Shell, which provided the petroleum products to that operator and to up to
- five different operators at different times. 7~ Stich contractual arrangements are’
often designed to minimize the liability of the. oil suppliers - and shift it to the
operatorsf of the stations, who 'often do not‘have the assets or insurance to pay for
clean-ups and compensatlon thlgatron is often costly and protracted Ultimately, it

is often impossible to prove the source of the contammant or to recover money from:

an rmpecunlous tank owner.

One reason costs of LUST are borne by the public and third parties rather than t.)y'
__those whose fault caused the Ieekage or who own the facilities is the lack of
insuranceé coverage. Because of thef.hi‘gh cost of pollution -insurance, large oil
_ companies. are ‘genera'lly self-insure'd; that is, they ‘have set aside a fund to cover
third-party claims. | S o |

1"'Gil\llem'orandt_lm from Darryl Hogg to Ron Hore, November_25 1991.

' 147Shell Canada Products Ltd. v. Director, Waste management and Sage Brush Services Ltd., B.C.
EAB, appeal no. 93/10, April 14, 1994 p 6. :
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. However,_ self-insurance is not practical for small. operators. Insurance is either not
available to smaller operators, or is available only at prohibitive cost. In the 1970s,

- most insurers, -recognizing the extent of their potential llabrlrty in pollution cases,
_restricted their coverage to "sudden and accrdental" pollutlon incidents; that is, they
refused to provide coverage for harm caused by any ongoing d|scharges or.emissions
of pollutants or waste disposal activities. ' - | |

"Sudden and. accidental™ pollution, commonly called spills“' often excluded gradual
leaks. As . the effects of LUST are often dlscovered many years after the initial
leakage, it is very difficult for.an insured person to prove that the cause of the
conta_.minatlon was "sudden". This has led to extensive litigation by msured persons
, against their ‘insurers to compel them to pay clalms Wlth mixed results. Therefore,,
in the mid-1980’s insurers rewrote their policies to exclude coverage of all pollutlon

. In addition, insurers changed the baSIS of ‘their coverage from "claims- made" to
"occurence" type polrcres The dlfference is that a claims-made polrcy covers.
damage for ‘which 'a claim is made -during the term of cover, the pollcy, while and’
occurred policy covers only damage that occurs. during the term of the policy (usually.
~one year). As a result, leaks, which are often'undiscove're_d for many years, are not

" covered,

Apart from the restriction to sudden and accrdental pollution, however, msurers in-
recent years ‘have. S|mply refused to provide any lnsurance coverage for pollution,-
whether sudden and accidental or not, ‘to any facrllty that they suspect to have -

unprotected steel tanks and lines.

Envi.ronmental Impairment Liability'i_nsurance and other sp_ecialized_ polIUtion'insurance-,

"policies later came oh the market, but this coverage was available only-after insurers
had carried out an envrronmental audit of each facmty applying for coverage to-
determine the extent of therr potential llablllty, and some forms of pollutlon insurance
explrcrtly excluded USTs: Thls insurance had many exceptions and was too
expensive for small operators ' '
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therefore generally uninsurable"”.

The Insurance Bureau of Canada has also taken the position that, "Pollution which is

inherent to certain economic activities cannot be considered accidental and is
148

Another factor that contributes to the lack of ability of service stations in particular

to pay for clean-up and the reluctance of both ‘service station operétdrs and large oil

companies to pay for proper monitoring and state-of-the-art leak prevention systems
is the low profit margins on the sale of gasoline. As the'oil industry frequently pdints
out, the price of gasoline has reméined relatively low ln relation to the rate of
'inﬂativon and a substantial ‘pve*ré:entage of the increases in cost over the past two
decades have been taxes included in the price of gasoline. Both the large refiners
sﬁch as Imperial Oil and"regional refiner—marke_ters such-as Irving and Husky have
claimed that they gzi’ther'.break ,evén or lose money on s‘ale's of gasoline to service

.stations. ® Service station owners say this is true of them as well. Many service

station owners and operators combine gasoline ?sales with an accompanying business
such as a grocery store, variety store or restaurant. It is often suggested that a gas

" bar in most small communities is no longer a viable business except in combination

with such other busin_es_s'es. According to the federal 'De_partmeht of Energy, Mines
and Resources, out of an average Toronto retail _gia‘sollin'e price of 57.:54 cents per litre
in June of 1991, the crude cost was .13.5 cents, federal tax was 12.3 cents,
'brovincial ‘tax was 13 cents, profii on refining and marketing was 14.6. cents, and
the retailer’s gross profit margin was 4.1 "cen’_cs. 150 Some cut-rate gasoline chains
such as Olco op'erate‘on a profit margin of about 2 cents a litre. 51. Average gross
profit margins for retailers have generélly remained in the 2 to 5 cents per Iitre-rahge

148 yack ‘Lyndon, Canadian _Insurance/Agent & Broker, April 1991 , p.8.

‘149Drew Fagan, “Gas stations don’t bring homé bacon”, Globe and Mai! Aug 28/91, p.-B1, B5.
150G]0be ‘article.”

$1Globe.

OQT OF SIGHT, OUT OF MIND i ' . ) )
The Regulation of Canada’s Leaking Underground Storage Tanks = . L : 510



throughout the. second half of the 1980s and the early 1990s. "2  Despite these
Iow profit margins, retailers have been reluctant to charge more for gasoline, both
because of competition within Canada and competition from retailers in the United
States, where the price of gasoline is even lower than invCanada.

The result of this combination of a lack of i Insurance coverage and low proflt marglns

is that small operators do not voluntarily upgrade their equipment and those Who

have substantlal leakage cannot afford ta pay: the costs of clean- -up and compensate

victims. These costs therefore are often borne by.the public or the victims. In the

‘case of service stations that are identified by signage as stations of the major oil

company that supplies the fuel and other pro.ducts sold there, the oil company will

often pay all or part of the clean-up costs even if it does not own the station. There

appear - to be ‘a variety of reasons for this largesse, including public relations, '
difficulty in determining liability as a result of complex ownership, leasing and cross-

leasing practices in the retail gasoline 'busin'ess reluctance to Iose-‘a dealler. to-
bankruptcy orto a competlng distributor, and a belief, whether correct or not, that

- the oil company will be held legally responsrble for its dealers’ leaks..

. The divestiture practices of .the major oil cornpanies during the 1960s and 1970s
have also contributed to a shifting of the costs of LUST to the public purse and third
parties Today, some major oil companies that want to divest themselves of less
proﬁtable service stations will not sell them to the stations’ operators or to others
without first removing all tanks, pumps, piping and contamrnated sorl However, this
was not always the case. ‘

In the 1960s and 1970s, the majors in Canada divested themsel\/es of many of their
least profitable stations, largely in rural areas. These stations were often sold to
their operators. .The underground tanks were often sold separately for $I; oil
compa‘ny' officials interviewed for this study acknowledged that the reason was "to
get rid of the Iiabi'lity"' Thus the least profitable stations which often had old tanks
and piping have been put rnto the hands of persons ‘unlikely to be able to obtain
Jinsurance against LUST damage and unlikely to be able to pay for costly ‘clean-ups.

15255GM Sept 90, Mar 1984, p.16.
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Another factor that results in costs of clean-up and compensation being absorbed by
innocent -third parties is the doctrine of caveat emptor or "buyer beware™. In the

absence of deliberate concealment of risks by the vendor, the purchaser of property
is usually responsible for remediating any contamination on the property.
Sophisticated purchasers will 'take steps-to protect themselves against this liability.
I However unsophistlcated purchasers who are- generally the least able to absorb the
costs of clean-up and compensation have frequently purchased property with leaky
underground tanks on it or with contammatedsonl or groundwater resulting from past
leakage. " The Hermistons, nﬁenfcioned ‘earlier, are a classic example of such
unso’phisticated purchasers Glenn Hermiston was a long-distance truck driver when
E he purchased -a serVIce statlon in Orrvrlle Ontario. i—ie and his family . had no
experlence in runnlng a gasohne statlon but they were reheved that Mr. Hermiston
could stay horme with his family. However, they soon dlscovered that even though
their tanks were not leaking, their well water and soil were contamin‘ated, possibly as
a result of past practices at the prope_rty. The Ontario government ultimately ordered
"both the Hermistons and the previous property ‘owners to brer_nov-e all the
contaminated soil and groundwater, but it later revoked the order against the
pre\)ious owners, leaving the. Hermistons and the( taxpayers of Ont‘ari"o_to share this

cost.

Even a sophisticated purchaser can become reSpo-nsibl'e for past contamination. The
‘Municipality of Metropolitan Torohto, for example, which has extensive involvement
in land deaiings_, p‘urchased the site of a former gasoline station as an ambulance
station. The'property later had to. be aﬁband.one.d because fumes from contaminated
soil beneath the site permealed the building, but the legal department‘ of the
municipalify advised the municipality that it ‘would be unsuccessful in recovering -
damages from the vendor, as the existence of underground tanks was disclosed to
, Metro before it purchased the property o

In ad'dition, some laws favour the transfer of :such liabilities t6 innocent purchasers,
despite the obvious unfairness of such aAsitUation For example until it was amended
in 1990, Ontario’s Environmental Protection Act required the current owners of land
where waste had been iilegally deposrted to remove the waste at their own expense. V
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There .was no provision allowing the Ministry of the Environment to order the

‘previous owner of the land, or the person who deposited the waste on the land to 

remove it.

A final factor which encourages the externalization of these costs is the lack of
enforcement of laws regulating USTs and low fines imposed for violating those laws.

. Companies will have an incentive to obey lawslA intended to prevent LUST incidents '
when they. believe -that the cost of non-compliance will exceed the cost of

compllance As long as they have réason to believe-fhat there will be no cost
associated with non- compliance, -they will be tempted to ignore the laws. As
discussed in a later chapter, enforcement activity in Canada has not been vigorous.
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Chapter 6 A BRIEF HISTORY OF LUST

In the followrng chapters, we will begin to describe and evaluate the laws regulatlng
underground storage tanks. For the reader to form his or her own conclusrons about
the adequacy of the process of: developlng the laws now in place it may be useful to
dlSCUSS how long LUST has been a problem, and has been known to government
authorities to be a problem.

- In many ways, the current LUST problem arises from regul'ators' ‘egff'orts:to solve
another problem. As long ago as the 1930s, fire officials began to press .tor burial ‘of‘
tanks containing gasoline and other petroleum products used to fuel vehicles, as a .
w;ay of reducing the problem of fires and explosions resulting from leaks and spills.
One of .the earliest steps taken to reduce the fire hazard from gasoline sales was to
remove ga_soli‘ne pumps from the curbside, where vehiol_es could collide with“them.
Later, . p‘umps with windows' which showed the ganllne moving through the 'pu‘mp
were banned presumably because these windows provrded an exit. for gasohne if

;‘they were broken These laws were accompanred by restrlctrons on -’ mdoorj
petroleum tanks. Tarks were gradually forced both out of doors and under the

ground. .

Gasolme and’ other petroleum products were in. fact, among the prime. causes of
fires, and burial of tanks ‘and lines was successful in the short run in reducrng this
risk. ~ In correspondence with his British counterpart in 1939 the Ontario Fire
Marshal advrsed "We feel here that one of our biggest (fire) hazards is gasoline and
storage generally- of petroleum ‘products”. ' In 1945, for- example the U.S..
Department of Agriculture, |n a booklet for farmers on the safe use and storage of
gasoline and kerosene on the farm stated: "Gasoline, kerosehe and other petroleum
products are among the. pnnmpal causes of loss of Ilfe by fire on farms and ranks
“sixth among the oauses of property loss in farm fl_res. It is estimated that more than
500 lives are lost-annually in farm fires caused by the careless use and storage of

-1530nt. Archives file.
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gasoline and kerosene and other petroleum products; that more. than 1,000 men,

women and children suffer serious burns from this cause; and that more than
- $5,000,000 worth' of farm property is destroyed.‘_" The same publication advised
that, "The best method of storing gasoline is in an underground tank...".

By the late 1930s, British regulations required that-all gasoline storage tanks with a
capacity, of 10,000 gallons or more had to be underground- unless a permit was
obtained to place them above ground. By the 1940s Ontario regulations required all
petroleum products to ‘be outside burldlngs in ‘either underground or aboveground
storage tanks, except for service stations, where. all flammable storage products had
to be stored in underground tanks.

In response to a questlon about the best way to store gasohne at a cottage, the
Ontarlo Fire Marshal wrote in 1946, "For larger storage tanks, aboveground tanks
present a considerable ‘hazard, particularly from accidental damage from grass fires,

or from an accident occurring from dlscharglng Theréfore, an underground storager
tank dlscharged by means of a hand pump is recommended " 155

Putting storage tanks underground reduced a fire hazard but made punctures, breaks,
"loose fittings .and corrosion invisible. It meant that when s’uch'tanks and Ii'nes'
eventually corroded or began to leak for other’ reasons;, ‘this leakage might not be
discovered .until a bund -up of fumes in structures created a risk of explosions or until
Vextenswe, and Iargely irreversible, soil or groundwater contamination had occurred.
The decision to bury tanks was not made as a result of ign'orance of the possibility
that such leaks would occur but more likely as a result of a Iack of concern about
the soil and groundwater contamination that would result. "That the possibility. of
|eakage was well-known to authorities is demonstrated for example from an excerpt -
from a code of practice for fire and safety in aviation adopted by the U. S ‘National -

Fire Preventlon Assocratlon in 1931

%40ntario Gasoline Regulatio.ns, s.Zj‘S, 34(1).

"55WJS Fire Marshal to Keith McElroy, M.D. Jan 7/46.
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B. Fi'lling from Underground Tanks by Hose

"12. Check for water in gasoline. Constant precautions should be taken
against water getting into gasoline delivered to airplanes. This means daily
‘checking of underground tanks to be sure they are in _good order. The
presence of water can be determined by testing with water testing paper or
paint soluble in water. ' -

Of course as -indicated by this passage, water entering a tank is as 'much an
~indication of a leak as gasollne Ieavmg the tank. Whether the gasoline escapes
depends on the level of the water table and hydrostatic . pressure,. which fluctuate
seasonally and w1th precrpltatlon and snow meit. The concern expressed hy the fire
ofﬁcnals who prepared this Code, however was with the safety of the airplane taking

on fuel with water in |t, not W|th any impact 'of leakage on the environment. '%¢

By"the 1950s; the general problem of leaks and spills from Storage tanks, pipelines,
waste lagoons, mine drainage transportation spills, and other eources Wa_sv well-
known and WeII documented. In its 1958 annual report, the New York State
Department of Health described contammatlon of groundwater supplies by waste
waters discharged into a percolatlng Iagoon at a starch company and barlum and
.strontium contamination of wells from waste waters at a Westlnghouse Electrlc

Company plant.

In January 1959, -atten'dees_v at a symposium held in Germany by the European
. r:ederation of Water Protection and- Special Risks were regaled ‘with tales of oil
pollution from. long distance pipelines and surface and Undergrou'nd storage facilities.
fn the same 4year 27 cubic meters of heating oil leached from an' underground
contalner at Saarbrucken only 1200 meters from the nearest well of the municipal
water supply system. Although the oil was recovered before it reached the water
supply, the success of the clean-up ‘was- attributed in part to "luck”. The case
illustrated the difficulty of recoverlng oil once it enters:- soil and groundwater Even
after extensrve removal of soil from the level of the tank down to the groundwater
and pumping of the groundwater surface, only one- thlrd of the oil was mmally

recovered, requrrlng removal of addrtlonal soil.

[¢

15‘SF(ecommended Good Practice Requirements for Fire and Llfe Safety in AVIatlon prepared by"
- Aviation Committee, Adopted by Natlonal Flre Protectron Association, 1931.
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At a 1961 symposium on groundwater contamination held in Cincinnati, Ohio,

various papers described incidents involving contamination of groundwater with -
inorganic chemicals, which are relatively "indestructible,‘causing‘ persistent pollution
which is difficult ‘and costly to abate”; contamination of groundWater in‘ Michigan
with hexavalent chromium, Vcaused .by percolation from ponds of infiltration pits
receiving electroplating waste waters, from spilis, ,and from the use of- chromium-
treated.' salts to -melt snow; pollution 'of wells at a plant producing pyridine
compounds Wh_ere the waste had been discharged to a lagoon constructed on porous
gravel soil; and contamination of a rural well by Ieakage from a fuel oil tank.
Symposia held in Basel and Berlin also dealt with groundwater pollutlon from leakage
of oil from household storage tanks, storage of or| domestic sewage, waste d:sposal
grlculture and ‘industry, and with the movement of oils through groundwaters. A
 similar symposium held in 1962 heard tales of pollution of an industrial well in 1951_
- by tarry wastes from a gasworks that had been closed down for at least 120 years;
potlution of a water supply in Lincolnshire England by'spilled aviation fuel consisting
of a petroleum/kerosene mixture; and groundwater contamination in varlous places in
Queensland, Australia by nitrate and nitrogen compounds iron and iron bacteria,
turbidity, and fluorides. One of the most serlous groundwater contamrnatlon eplsodes
“involved an extensive outbreak of |Ilness in parts of Torreon Clty in Mexmo ~ An.
" investigation showed that this resulted from chronic arsenic p0|sonmg from drlnklng
well water contaminated by Ieaky storage tanks ‘

By the'ear'ly 1'9603‘ the LUST problem had ‘been ’recogn'ized as. widespread and
serious in Europe, ‘and Ieglslatlon was being passed to control it. Indeed as early as
1960, a paper was published in Belglum descrlbmg cases of groundwater and
surface poIIutron in Germany, Sweden and the USA, and- Warnmg that pollution- of
- water by hydrocarbons had become a senous problem The author recommended
the creation of protective zones, where the constructlon of underground fuel storage
tanks would be prohrblted and the routine mspectlon of all equipment used in the
B transport and storage of fuel As we will see’in later cha'pters more than 30 ‘years
later, srmrlar recommendatlons contlnue to be made in this country wrth few results..
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* Marcel Moreau, a US expert on LUST, wrote in 1985 that, "While the threat posed
to our ground water resources by Ieakingtunderground petroleum storage tanks has
only recently been recognized in this country, seVeral European cOuntries recognized
the problem over 20 years ago, and have developed considerable practical experience

in effectively preventing underground storage tank leaks." "%’

Specific programs to
protect groundwater from UST leaks began in the late 1960s in West Gverr'nany' and
in the early 1970s in Sweden, Denmark, and several other west 'Europe,an countries.
158 Germany; for eXampIe,-’began a program requiring upgrading of Unprotected
steel tanks in the late 1960s, and this program was almost complete by 1987. All
new tanks were to have double walls with interstitial leak detection. '° Individual
German states had their own upgrading program for existing unprotected tanks. A
typical requirement was‘a regulation passed by the state of North-Rhine- We‘stfalia
Put in place in April of 1968, the regulation requ1red that all tanks contalnlng fuel oil
in operation before 1959 or -situated in an area deS|gnated as a groundwater )
protection area had to be upgraded immediately, and all other fuel oil tanks had to be
upgraded before September 30, 1968 All non- fuel oil tanks had to be upgraded by
Septernber 30, 1968 if they were in a groundwater protection area. If they were not
ina groundwater protection area, the deadlines for upgrading were September 1971

for tanks more than 12 years old, September 1972 for tanks more than 6 years old;

: Septernber 1973 for tanks more than 3 years old, and September 1974 for tanks

| less than 3 years old. 160 To put these dates in perspective, in 1989

Saskatchewan gave its tank owners until 1994 to upgrade their unprotected tanks,

and extended the deadhne untll 1985 when tank owners ‘complained they could not _

. afford to meet it.

German upgrading programs generally allowed retrofitting of unprotected steel tanks
with either mternal coating or cathodic protection and required either a periodic
o -inspection of the tank every five years including a physmal inspection inS|de ‘the tank;

157Marcei Moreau, Some European Perspectives on. Preventlon of Leaks From Underground Qil-
Storage Systems (undated) p 1. :

. 158Dames and More.1-3.

159pames and Moore 2-18.

'?GODames and Moore 2-19, 2-20. ‘
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or an internal membrane liner and interstitial leak detection. Alternatively, the tank

could be replaced with a.double—v'va{led steel tank with interstitial leak detection, in |
~which case the leak detection system must be inspected every 5 years. " Other
regulatiohs developed in Europe in response to the LUST problems. of the 1960s
include examination and certification of tank installers; requirements for double walls
for pressurized pumpﬁing systems or a complete ban on pressurized piping; periodic
tank inspection by a government-approved association; automatic overfill protection -

devices; and manholes in 'tahks large enough to permit entry for.inspection. 162

It is difficult to understand how Canada and the United States, in which some of the
same major oil companies operate as in Europe, did not foresee the same problems in
these countrles as were occurring in, Europe in the 1960s. It is dlffrcult to determrne
how Wldespread LUST. was in the 1970s and early 19803 since most provrnces did
not systematlcally keep statrstlcs on Ieaks and spills- during this time, and oil
company records_ are not readily available. Nevertheless, it was apparent by the early
1970s that many of the tanks installed after the Second World War were ‘beginning
to leak, and other problems relating to’leaks and spills had become obvious by that

tlme

The extent of the problem beo_ame apparent earlier'in,some- proVihces than others,
“depending largely oh the degree of dependence of the provinvce on groundwater for
drinking water supolies and the corrosivity of the soil in areas where tanks were
located. - However, by the mid-1970s, there were ‘certainly enough- warning signs to
allow g‘overnment and jndustry to recogni‘ze the potential, and» in some cases the
actual, extent of the problem. | ' - ' -

The ‘major Canadlan orI companles were certamly aware: of LUST by the m|d 1970s.
In 1971, sixteen oil companles formed the Petroleum. Association for the Canadian
© Environment (PACE, renamed the Canadian Petroleum ‘Products Institute in 1990).

@

®1pames and Maore 2-18, 2-19.

1%2pames and Moore.
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Around 1973 or 1974, PACE formed a Product Storage and Handling Committee to
study the problem, as "that’s when problems started to arise". 1%

In 1977, one of the members of PACE monitored the condition of tanks being
removed from the ground and confirmed that‘ra substantial number of them were
corroded‘.v However, the problem. had been apparent before this. In a letter to the
office of the Minister of Health thanking the Minister’s staff for sending a 1985
report on petroleum contamination of groundwater,' the New Brunswick Environment
minister called o-etroleum contamination "the problem we have been grappling with
ever since the spill of a quarter of a million gallons of gasoline in Chatham in the.

1'64- An opposition party member stated in New Brunswnck’

early seventies”.
.Leglslature in that same year that "between 1965 ‘and 1980, it has. been discovered
"that over 1.6 million gallons of gasoline have been contaminating the soil of New
- Brunswick, leadlng t6 some extremely serious hazards, both to well water and in

terms of human life and safety”.

By 1974 the problem of leaks and spills had become sufﬁmently serious in-Manitoba
that the provmcral Clean Environment Commission held an investigation into pollutron
of underground water by refined petroleum products The Commission stated
"Pollution of groundwater by refined petroleum products is not a new problem in
Manitoba. Several ‘cases, some attributed to spills and others to leaking tanks, have
been investigated in the last. twenty to thirty years by provincial public health
inspectors. In recent years, however, the number of reported cases appears to have

increased _considerably. (emphasis added): '%° The Commission found that
leakage of storage tanks and piping 'syrste‘ms'wasb a major source of contamination;
167 that because the movement of contaminants through agquifers is very slow,
contamination‘ may show -up,"long after the leak, and that the reported cases of

163Matilla interview.

1645.C. Jackson to Nancy: Clark Tweed, April 3/86..
1850ral Questions, page l, tabe 1423(1). June 10,-1986. .

166l=‘rov1nce of Manrtoba, The Clean Envireriment Commrssuon, Report on the Investigation of the _

Pollution of Underqround Water by Refined Petroleum Products December 1975 p, 1

'®71bid, p. 8.
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pollution formed “only ‘the visible tip of the iceberg™;. '®® that many of the

underground tanks had been in the grodnd for a long time, and "considering what

they areé made of, one rnust, expect leaking tanks to be a . rather common

occurrence”; 188

170

and that the clean-up -of an. aquifer was frequently
impossible,'® so the best way to deal with the problem is- prevention.””"  The
Commrssnon also found that leaking lines generally resulted from poor installation
rather than corrosmn yet there was no Ieglslatron in the province deallng wrth the

mstallatlon of plplng

Among the Commission’ s recommendatlons were the followmg that undergro'und
~ tanks be made of flbreglass or cathodlcally protected recogmzmg that cathodic
protectron would not prevent mternal corrosion and the efflcacy of internal coatings
was still controversral that all plpmg drain towards the tank and all pumps be of the
suction type; “the need for proper design of" piping systems and their- proper
installation; rnspectlon and testing of aII new lnstallatlons including Ieavmg open all
~ excavations in which the tank and. plplng are installed until an inspector has-had an-
opportunity to check and épprove the installéﬁon; and s'tandardization of inventory

control procedures.

" . The Commlssmn found that * "all existing tanks must be considered sub:st-endardin the
light of generally accepted standards of corrosion protectlon" 73 Because of fhijs',
-and because no method of leak detect|on available at that time was capable of
detecting a leak before .an ajmo,unt of petroleum escapes that would vco’ntaminate a
water. supply in sensitive areas, i.e., those that depended on groundwater for such
water supplies, the ' Commission recommended that. an immediate program of
replacement of theee tanks in sensitive areas was needed. - The Commission felt that

: waibgd p. 10,
-‘69: ibid, p. 110 .
70 ibid p 11 ; '
71 ibid p 12,

Y72 ihid p 8

173 Ibid p 23.
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there would be no difficulty in identifying the most sensitive areas on- the basis of

geologic information available at that time. 74 Specifically, the Commission
recommended legislation “to authonze a program aimed at replacing substandard
tanks, (which it found to be almost all tanks in the province) in sensitive areas; to
ensure that proper mventory control is practised; to ensure that tanks are tested, and
lf necessary taken out of service, as soon as there is an indication of leakage to
ensure that all new tanks are manufactured and installed in accordance with the
latest Underwriters’ Laboratones of Canada standards; and to ensure that all new:
installations are properly tested and 'in‘spected. ' '

'Th,e Commission recognized technological barriers to additional. legal requirements.
In particular, the Commission noted-that none of the leak detection methods available
Awe're 'sufficien'tly sensitive or reliable to ensure detection of leaks in environmenta'lly
sensitive areas before an- amount of petroleum would escape that would seriously.
. contaminate the water supply, and the lack of proven. effectlveness of tank coatings

'avallable at that time in preventlng corrosion from within.

Technological barriers alone, h.o“wever’,v do not appear to fully explain the delays in
acting on this problem. For example, .one of the problems recognized early in the .
consideration of this situation within government was the fact that unprotected ‘steel
tanks were rusting out.- Yet.in most cases, owners were gnven up to a decade to
replace them with: less vulnerable tanks Operators were allowed to continue to
purchase »unprotected tanks even-though a method_ of reducing corrosion had been
known to the industry for 'decades and tan‘ks of a better design were available.
Cathodic protection had been recognized as a feasible method of _protectlng, steel
plpelines since the 1940s, when a series of oil pipeline failures in the Unite_cl States
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led to consideration of requirements to cathodically protect them. Some above -
ground -tanks had also been constructed with cathodic protection since the
1940s.'® Cathodically protected underground tanks for petroleum products were
available from the late 1960s. The first pre-engineered cathodically protected UST of
a desrgn still being sold was installed in lndlanapolrs in 1969 176

Similarly, although tanks with secondary containment and interstitial monitoring have
been on the market for several years, with the exceptioh of Ontario,; which will
require tanks. installed after 1996 to have secondary containment, legislation
throughout Canada still allows the mstallatlon of less effective cathodrcally protected
steel and flbreglass tanks. '

In Ontario, the problem ‘had also become apparent. 'by the .mid-1970s. An Ontario
OfflClal prowded the: Manitoba hearings in 1974 with statistics collected in Ontario
over a four—year period. showrng that leaking tank and fuel lrnes were respon3|ble for -

77 The seriousness of

" about two-thirds of the pollutlon ‘problems in that provmce
the damage that LUST could cause must have also been apparent to Ontarlo
government officials as a ‘result of incidents such as- the destruction of a public

- building in Hun'tsville, Ontario and the i_njury‘ to a governrnent employee in 1974.
178 ' ' ‘

Although there'was' little publlc discussion of the problem Ontario officials were
privately acknowledging that. it existed and would only get worse.. In a 1976
memorandum,  the Ontario Enwronment Mlnrstrys supervisor of hydrology and
monitoring told the Chief of the Ground Water Protection ‘Unit that, "In’ early 1975,
the MOE Regional offices 'reguested that the Ground Water Protection Unit look into
possible solutions to their -continuing problems with ground—wate‘r 'contaminatioh

75Donald H. Bond, "Cathodic Protection of Oil' Storage Tank Bottoms", The -
Petroleum Engineer, March 1940; J. R. James et al., "Cathodic Protection of Steel
Tank Bottoms by.the use of Magnesium Anodes, Amencan lnstltute of Mining and
~Metallurgical Engmeers Publlcatlon No. 2202, May 1947

1-76Tar1k Talk, Aug 89, p1.
77 ibid, p 8.

"Bhuntsville incident referred to above..
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.or earlv detectron of the Ieaks

~ from the leakage of petroleum products from underground storage facilities, in

particular those facilities at retail service station outlets. There are approximately

- 12,500 ... retail service stations in Ontario. The Regions have expressed concern

that as the tanks at these service stations grow older, leaks will develop at an
accelerating rate and ground-water contamination cases will increase in frequency.
There seems to be general agreement.in the (Ministry’s Reglonal offices) that the
solution to this problem is not in regulations requmnq clean -up but in the preventlon

"

This official went on to comment on the fact that although a 1974 regulation
required aII new tanks to be cathodlcally protected or made of flbreglass the
regulation contalned no provision to require removal of existing unprotected tanks or
regular inSpection or monitoring of these tanks. In a memo dated June 6, 1975‘
G.R. Smith of the Ministry of Consumer and Commercnal Relatlons which was
responsrble for the regulatron of these underground tanks, stated that on average an
expected life span ‘for such a tank in.most areas of Ontario is 8- 10 years The MOE. -
official concluded that if Smith’s . estimate was correct,’ "some urgency can be
justified" in dealing with the problem of unprotected_, steel. tanks. It took
approximately one-and-one half years for the concerns ‘being raised with "urgency"‘
at the staff level to filter their way up to the senior management in the Min'ist‘ry of

~ the Environment and to pe raised formally with the Ministry responsible for regulation

of underground tanks. In January, of 1977,.the Director of MOE’s Water Resources
Branch reiterated precisely the same concerns in a draft memo to the Ministry’s
Assistant Deputy Minister. - In the bureaucratic language in which government

~ officials usually couc_:h any sense of urgency, the Director concluded, "It is felt that

Senior Management of this Ministry may wish to convey to the Ministry of Consumer

and Commercial Relations, our Ministry’s concerns over .the = potential for

environmental damage, especially through groundwater contamination, through any
delays in. promptly addressrng the problem of.control of these older (pre-1974)
storage facilities". '

Oon Marc’:h 4, 1977, the MOE Deputy Minister, Everett Biggs, 'wrote to the Deputy

" Minister at MCCR, relaying these concerns, partrcularly in relation to MCCR’s failure

to monrtor or remove the unprotected steel tanks. That Deputy Minister _replied,

advrsmg that a meetlng would be convened in Aprrl to discuss rewsrons to the
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.Gasoline Handling -Act,” "at whioh time it .is planned to table a' draft amendment
dealing with pre-May 1974 tanks". Such an amendment was made in 1982, but it
~ gave tank owners until 1991 to remove or upgrade these unprotected tanks and did
not requrre any steps in the interim to monltor the condltlon of these tanks or detect
leakage from them.’ '

That the .problem had reached substantial proportio'ns in;O'ntario by the early 19805.

| ~was also _indioated by a report to his superiors by' an Ontario Ministry of the
En\)ironment hydrogeologist. In a report on an investigation of a furnace oil, spill at
an Aylmeér mushroom _'fa"rm, Saul Essop wrote: - "It is recommended that a
government agency e'ducate the_industry and advise the public about the hazard of
'hydrocarbon leaks and spills' to the groundwater and v-the,. importance of proper

location and instaliation of storage tanks"., '®

If there was’still any .doubt about the seriousness of the problem, it was dispelled in

the early 1980s, when the large numbers of tank failures predlcted by the Manltoba
Clean Environment Commlssmn in 1975 began to mamfest themselves in much,
Iarger numbers of reported leaks throughout Canada By 1983, for example, Robert
'Gunn of the New Brunswick Department of the Environment was reportmg in a

memo to his superiors that, "Communltles who utilize private well supphes for a

source of drinking water run the risk of having srgnlflcant if not severe contamination
problems. Sources. of contammatlon include petro|eum storage facilities, road .salt

"8 Moreover,’ Mr. Gunn reported,

storage sites, and septrc tank efﬂuent
replacement water supplies also were subject to the same contamination: "Often the

construction. of -deeper wells resu’lts in (H) a time lag .in regard to the new water

‘ . -supplies becomlng contamlnated and (2) a deeper water-bearmg zone may become

_contammated and possrbly adversely affect other deep nearby wells”.

T79GHC, 5.7 (50).

180540l Essop, "lnvestlgatlon of Hydrocarbon Contamination of Water Well at Little Aylmer Mushroom
Farm™, June 1981, p.9. :
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Gunn reported that four New Brunswick communities had signiflcant water quality

problems, requiring the installation of a municipal water supply system for each of

them. In Rogersville, although many of the shallow wells had been rep'laced the

contamination was contlnumg to spread and there was a danger that wells drilled .

into_the lower water—bearlng zones would draw down contammated water from the

more shallow aquifer. Contaminated drinking water supplles in Hillsborough included

the wells at a restaurant, dentat clinic,” medical clinic, senior citizens home, and
individual residences. The cont‘amination thgre was continuing to spread..

The following year, Mr. Gunn .and Dr. D.J. Ecobichon of- the provincial health
'department co-authored areport on petroleum contamination of drinking. water in
New Brunswick. -In this report, they stated that prellmmary studies. in New
_' _Brunsvwck had identified 350 abandoned storage tanks at 161 sites, 30% of Wthh
still contained quantmes of material". They warned that "An ever increasing
number of petroleum contamlnatlon_ problem‘sl are being.repor‘jted to the Department
of the Environment each. Year.‘ At present, the water"supplies of three New
‘Brunswick “‘communities (Ben LOmond Estates, - Fairvale, Hart_land)ﬂha\vle been
contaminated'by gasolinebor fuel oil. Recently, the onl‘y_'municipal well supplying the
communlty of Drummond has been threatened by the spillage of f‘urnace oil from a
delivery truck. It is evident that these problems will continue to occur with alarming

: requlantv, are difficult and costly to rectify and |mmed|ate steps- should be taken to

: ,-curb and prevent such occurrences.’ (Emphasrs adoed)

Ecobichon and Gunn also warned that although the long-term toxicity associated
with the daily consumption of petroleum -contaminated water was unknown, it was
well- establlshed that one of its components, benzene was a potent carcinogen in’
humans.

Gunn and Ecobichon stated that some 200 underground etorag__e tanks were probably
already leaklng at servnce stations in New Brunswrck "The remaining 2600 tanks",
they said, "are time bombs which if-left- unchecked will cause senous problems m'

the near future”.
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Certainly, the news coming out of the United States at this time Ieft Ilttle doubt as to
the seriousness of LUST. On December 18, 1983, the popular CBS television
program "60 Minutes" featured an interview with a U.S. EPA spokesman who stated

that leakage from underground. tanks would be the. number one environmental
problem-of the 1980s.. A November 1983 article in The.Groundwater_ Newsletter
reported that the US EPA, would launch a one million dollar study aimed at defining
the scope and se\}erity of the underground storage tank problem.. Jack Ravan,
assrstant administrator for water in the EPA stated -in the article that gasoline tank

leaks "may be one of the most common causes of groundwater pollution in many

parts of the country The article reported that between 75,000 and 100,000
‘storage tanks were leaking in the United States.

By the time Gunn and Ecobichon prepared their reoort, there was mounting evidence
of the LUST problem in the United States. They stated that the Florida Départment
of Environmental Regulation had reported that a significant number of drinking water
supplies” were becoming contaminated . by aging gasol_inevstora‘ge tanks and action

. "was needed immediately to curb the problem. A California study‘of’ underground -

storage tanks containing solvents for industry had shown an 80% leakage rate at 52
sites sorvoyed. An abandoned,tank survey in Maine had shown that there were 1.25

abandoned underground tanks per mile of secondary road.

In 1985, Dr. Ecobichon issued a further report, in which he alleged an exponential
increase in the number of well water contamination incidents between 1975 and

1‘985,'~and predicted that the number of incidents would continue to rise

exponentially' ~ Of ‘558 well water sampl.es collected in 1985, 229 were
contaminated with total hydrocarbons or benzene above the ‘health advrsory levels..

133 of the contaminated samples contained gasoline, and 90 contalned fuel - oil. i

Most .of the contamination came from service station UST leaks "Tank age was a

pnncrpal factor contrlbutrng;" Dr Eoobuchon stated, "many of the tanks having been.

installed in the 1960s without any subsequent maintenance or.upkeep”.

By the mid.—198AOs, large numbers of LUST incidents. were occurring throu'ghout
Canada. Many government officials and oil industry officials interviewed for this
Study stated that it was when these leaks were. discovered in fche;e_ar‘ly‘—to-mid- 1970s
that they first became aware of the broblém and the need to take corrective a‘Ction}'
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Many such persons also iden'tiﬁed the early 1980s as the period when they first
started a program of upgrading and removing the. old baré steel tanks and lines.
However as the Manitoba Clean Environment Commission report and the European
experlence indicate, it was certainly possible for lnformed scientists, regulators, and
industry officials to predict the problem many years earlier.

As | will discuss in ohapters 8 and 9 the history of the regulation of leakage of
‘chemicals other than petroleum fuels from underground septic systems has generally
followed a similar pattern to petroleum USTs. That is, the problems have been
~apparent to regulators for several decades, and effective regulation and en_forcement
has lagged far behind regulators’ recognition of the 'prob‘l‘em.‘

In following chapters, we wiill discuss the existing laws to regulate and prevent

leakage from underground storage tanks. However this historical overview should

provide the reader with a. backdrop agalnst WhICh to draw his or her own conclusnons
“as to th»e adequacy of the mdustry and government response ;to date.
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PART Il - THE LAWS OF LUST

Chapter 7 THE REGULATION OF PETROLEUM PRODUCTS |
lntrbduction: The Lack of Uniformity -of LUST laws |

One of the most striking things about the regulation of underground storage tanks in
Canada is the almost complete absence of uniformity, despite the fact that most of'
these laws are deallng with essentially the same containers and products in
crrcumstances that have substannally the same. risk of damage caused in the same
manner. . Even. where the regulatlons impose essentially the same standards or
practices it is difficult to ascertaln this because of the use of different termmology to -
) descnbe ‘the same thing. o .
This is obviously” undesirable- and unnecessarily confusing.. The Canadian Council of
Ministers of the Environment has attempted to address this prcblem_by'dra_fting a
Uniform Code for use by the provinces and territories in drafting or amending their -
regulatlons " This Code will | prove very useful in providlng ‘a model for those
. provmces and territories, such as. Alberta and the Yukon, which currently have. onlyl
skeletal legislation. It will.also be useful to other provinces in pr‘ovldl‘ng a checklist of
. issues to be addressed 'inh regulations and language to consider when. amending or
exbanding existing regulations. Unfcrtunately, the Code has'been developed far too.
late to achieve .the - desirable goal of uniformity,I in light  of existing detailed
regulatlons in provinces su'chas Ontario, New Brunswick, and Prince Edward Island.

In relation to this study,' the lack of 'uniformi"ty o'f> approacn,and language has made it
impracticable to aﬁempt to" prepare a detailed systematic comparison of the laws
from 'prov‘i‘nce to brovince A matrix that would show in. detall how each provrnce
-and Terrltory treats each aspect of the regulatory - reglme proved to be lmpOSSIble to

-produce. Acco_rdnngly, the ,dlscussron below will take place at a greater level of R

generali-ty”than'l -had initially hoped. The precnse rules in each provmce are not
- discussed. Rather the issues are dlscussed in a more general way. For a more
precise explanation. of how a particular province treats a pamcular ‘issue, for
example, the a'gle at Whlch a tank of a specific design and size holdlng a specific .
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petroleum product must be removed or upgraded and. the methods of upgrading
permitted under those circumstances, the .rea.der must look specifically at the
applicable provlncial or territorial regulation. '

- Moreover, it is often necessary to look at more than one statute or regulation to
determine this. "Safety" aspects of regulation (ie., prevention of fires and explosions)
are'-often‘addre‘ssed, in a Fire Code administered by one department, while
"envlronmental" aspects are often addressed in one or more different codes,
. depending on the use of the product in the tank. For 'example,v in Ontario, tanks that

' contaln_petroleum used to fuel vehicles are largely regulated by the Gasoline
.‘Handl‘ing Act, which does not only cover gasoline, but also diesel fuel and some
other products, while tanks that contain fuel to heat buildings as well as petroleum

"products flowing through plpellnes are regulated by the Energy Code under the

g Energy Act. '

Saskatchewan is the‘only' province ‘that has attempted to lntegrat‘e the rules for
‘storage of all hazardous materials in a single set of regulatlons admlnlstered by one.
department

Overview

The laws that affect the conduct of underground tank owners and operators and
1provndle a degree of environmental protectron consist of both general and specific
legislation, or dlrect and indirect regulation. " The general or indirect laws that can be
used to encourage hlgh standards of conduct include general pollutlon control and
i land use planning laws as well as’common law rights and remedles The specnflc or 4
direct regulations consist of codes of desrgn and practice governlng specific kinds of

facilities -and contalners ' ' '

' There are many studies discussing the adequa'Cy of general laws as mechanisms for

‘protection of the envnronment In this study, we will discuss: these general laws only .
briefly. ‘We will focus on the regulatlons specmcally desngned to regulate S
underground storage tanks. '
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Laws of General Application

. Pollution control legislation

All brdvinces_ have laws that make it an offence to p'olrute, authorize authorities to
issue preventive or remedial orders where pollution is anticipated or has occurred,
and authorize authorities to regulat‘e potential sources of pollution by' requiring
owners and operators to conduct some form of assessment of potentlal
environmental = impacts and obtarn approval before constructing or expandmg
facilities that may pol]ute. The remedial aspects of these laws, such as prosecutlon
and cIean-Up orders, generally apply to pollution after it has occurred. However, this
is an after-the-fact approach to environmental protectlon rather than a preventive
one. The various assessment and approvals processes under these general Iaws
~which form the anticipatory and preventive aspects of the law, generally deal with
these facilities on a piecerneal and ad hoc basis; that is, a particular facility may or
may not be subject to an -assessment or approval‘ process, depending on many
factors, including the work load of government: officials. A systematic approach to
regulatlon of " such. facrlrtres is generally taken only where there are specrflc

regulations governing the design and .opération of such facilities. *
Land use planning legisiation -

Land use ’planning I‘aws'generally create -zones where different kinds of actiVities can
take place. These zones are designed to ensure that approprlate infrastructure for
the mtended use of the area is in place, and to prevent land use conflicts. Thus, for
example, commercial facilities, industrial facilities, residences, and institutions such
as scheols and hospitals, may be. separated from each other to Vrninimize land use
conflicts. This{is a frequent use of Iandluse "planning laws. Less frequent, however,
is the use of these laws to ensure siting of hazardous facilities where they will create
the Ieastr harm to the natural environment. This can be accomplished, for example,
by prohibiting the Construétion. of aboveground and underground tanks near surface
waters, and above vulnerable aquifers. Underground tanks could also be prohibited
in areas of aggressive sorl O.ccasmnally, one sees. this kind of application of land
use planning laws. For example, in 1993,'the'0ntario Municipal Board refused to
approve a rezoning of land in an environmentally senéitive area to allow contruction
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of a service station. The Board agreed with a consultant to the owner of the land
that leaks and spills could - be prevented through a var'i'ety of design, operating, and
momtormg requrrements But since none of these measures were required by
Ontario’s Gasohne Handllng Act the Board felt that it would be impossible to ensure

182

that they were rmplemented if this use of the land was approved. However,

this kind of use of land use planning laws is still the exception rather than the rule.

All provinces have such legislation that allows municipa'l.governments to control the
location of land uses and minimize land use conﬂictst. Such legislation can be used,
for example, to prohibit facilities with underground storage ‘tanks from being located,
in ‘areas where they pose a. particular hazard, for examples in en\/ironmentally
sensitive areas such as the headwaters of important watercourses and over aquifers
used as munlcrpal water supplies. ‘Again, the use of these Iaws in relation to USTs
tends to be hit-and-miss. Moreover, the lack of lntegratlon between such land use
planning laws and environmental laws and the fallure of these land use planning laws '
-to take into account environmental considerations has heen extensively documente_d‘

Common law rights and remedies

In addition to public laws admrnlstered by government agenmes .there is an extensive
body of "prlvate law” aIIowmg persons harmed by the actlvmes of others to sue for -
compensation, or in some cases for an injunction-to prevent the continuation of the
offending activity under certain circumstances - Such relief is available primariiy
“-where the plalntlff can prove that the harmful activity was unreasonable or was
carried out in a ‘manner that fell below the appropriate standard of care In cases
mvolvmg certain particularly hazardous activities or substances - including gasollne -
a plaintiff may sometimes succeed in obtamlng compensatlon or an injunction even '
without provmg_that the actrvrty was unreasonable or was carrred out negligently. '
~ Again, the Iimitatione-of the avaiﬂability and usefulness of these remedies ‘have been

widely documented.

v 8215 the Matter of an appeal by Nicholas Boothman et al. against Town'of Newcastle ioning by-law
- 89-103, T. Yao, member, March 17, 1993. OMB file R. 900538." -
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Contract law

Finally, private parties may regulate their business'transactions through binding
_ agreements, or "contracts". Contract : law, combined with successful use of
common law tort remedies, has perhaps been as great an incentive to owners and
: Operator's of USTs to improve their standards of operation as formal regulations. In
particular, the practice of sophisticated purchasers to put clauses in their contracts
~ preventing vendors from selling them property contalnlng underground tanks or
contamlnated soil or groundwater, as well as some successful law suits by
purchasers against vendors who have sold them such properties, have put pressure
on the owne_rs and opérators of-USTs to prev‘ent or clean up leaks and spil,ls.

Specific Regulations

The main components of most provmmal regulations specn‘ncally governlng USTs are:

o de3|gn standards for equ1pment such as tanks lines, and pumps
L approved lnstallatlon methods - , ,
® permits and licences for installing tanks and other equnpment and/or operatmg

the facility contalmng the equipment
®  |ocation requirements - for. example, setbacks of tanks and other equnpment
from foundation walls, street lines, and water tables. : '
monltorlng and leak detection ' '
clean-up requirements relating to containment and recovery of escaped liquids
replacement or upgrading of existing unprotected steel tanks '
notification of authorities of actual or suspected. leaks and spills
steps to be taken when tanks are temporarlly taken out of use
'emptymg, stablhzmg, and removing tanks that have been abandoned
" inspection powers '
h powers to issue preventlve and remedial orders

provisions making it an’ offence to do anythmg contrary to the. regu|at|ons or to
fail to do anythmg required by the regulatlons ‘
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in addition, some provinces have additional requirements that ‘are not commonly

found throughout Canada, such as - : ,

L requirements for licensing of tank installers, - operators of leak. detection
equ1pment persons engaged in repairs. or maintenance of equrpment .and/or
persons removmg tanks and other eqmpment ‘

® requirements that some of the above -persons recelve tralnlng and/or pass

E examinations designed to ensure competence’

@ ,_provisi-ons for designation of specific areas asrenvernmentaIly sensitive and‘
- stricter requirements regardinglocation -of underground tanks and associated
equipment in these areas -

o requirements to carry third party liability insurance. E

Institutional Arrangements for the Administration of Petroleum LUST Requlations

Optlmizing the locatiOn of administration of any subject matter is always a prob'lem
One approach to locating the admmlstratlon of a regulatory regime is to create a -
"one window" approach that. allows the consumer of aII government services in -
relation to that subject matter to deal with a s:ngle agency. This approach is dlfflCUlt
- to lmplement because the expertise relating to difterent aspects of this subject is
often found in different agencies. ' | ‘

Taken to lts extreme, the "one window' approach would lead to a srngle government i
agency to deal Wlth everything, since everythrng |s ultimately connected in some
way to- everythmg else. The challenge therefore, is not to contlnue to create new
4agen0|es, transfer responsibilities from  one agency »to- another, or consolidate .
agencles each time a problem is discovered with the way eXlsting agencies-
admmlster a subject matter, but to allocate functions ln the most effectrve and
,efflcrent manner and to coordinate these functions, given that there will always be
some degree of overlap and duplrcatlon among agenmes responsrble for dlfferent
aspects of the same subject matter ‘

S-omelnstitutiOna_l-arrangements work better to protect the environment than other’s. .
T-he' allocation of responsibilities for administra'tlon o_f UST regulations relating . to
petroleum products has caused problems since its earliest days. As early as 1943,

the Ontario Fire Marshal and the Deputy Minister of Highways were both complamrng
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about inability to. adequately inspect petroleum storage facilities as a result of too

few resources. Inspection of g'aso'line stations was to be funded from a $1 licence
fee payable to the Highwaye Department. Under the regulations, enforcement could
Abe'carried out by either the Highways Department or the Fir‘e Marshal’s Office.
However, according to internal memoranda prepared by the Fire Marshal of the day,
this fee was insufficient for the Hrghways Department to carry out adequate
enforcement. But;, the Fire Marshal was also reluctant to carry out expensive
investigations, since his department received" none of these funds,. In response to a
suggestion that -he send. inspectors to New Liskeard to’ in\/estigate gasoline fumes
entering a basement the Fire Marshal stated, "...| do not see how we can a'ceept
“any major responsibility with reference to gasollne fumes when we neither licence
nor get any revenue from gasollne storage plants, in comparlson with both~ the
mumcrpallty and the Department of Highways, both- of whom licence and gain
revenue from this storage’ .18 The following year the Fire Marshal similarly placed
the blame for difficulties in ‘prosecuting -offences on“thes'e administrati\)e‘
darrangements. "...l think most of the difficulties regardlng prosecutlons arise out of
~the. fact that in the original enactment the Department of Highways insisted on
having all fines paid solely to the Department of nghways ‘Municipal Fire Chiefs
and Municipal Solicitors hesitate to go to the expense of prosecutlons when the fine
goes only to the Department of Highways. ‘Slmllarly, where 'there is an infraction: of
the regulations, but no fire has occurred, | can find no authority under the Fire .
Marshals Act to expend the funds of this office to institute prosecutions”. '

~ Until recent years, the ‘regul'ations 'gcwerning USTs in most provinces were, in fact,
administered by authorities responsible for fire protection, rather than:énvironmental
~ concerns.. This expiai'ns the suCcessful pressure-to place tanks underground where
the fire and explosnon risk was reduced but the risk that leaks ‘would not be detected
before they reached groundwater was increased. It also helps to explain the lack of
consrderatlon of environmental issues such as groundwater contamlnatlon in

lnspectlon and monltorlng procedures

183N0v. 18/43 memo.

1845ept 28/44 memo.
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In recent vyears, responsibiljty for 'UST~ regulations in many provinces has been
transferred from fire authorities to Environment Departments. Ontario, however,
remains a curious exception, wh'ich appears to he particularly ill-suited to effective
‘environmental protection. 'In Ontario, the Ministry of Consumer and Commercial
Relations, a department responsible for consumer protection and public- safety,
administers the regulations intended to prevent leaks. However, if this department’s
inspections fail to detect leaks before the fuel migrates through soil or groundwater
to surrounding properties, the Ministry of Environment and Energy is responsible for
the clean—up. Thus, the costs of failure to enforce the‘regulations is not borne by the
Ministry responsible for enforcement, but by a sister Ministry. Among the costs that
fall to the EnVironrnent Ministry as a result of the failure of the Co'nsumer Ministry to
prevent or detect leaks at an- early’ stage . are the costs of monitoring and
-'investigation by regional hydrogeologists, which come ouf of the budgets of the
Environment Ministry’s Regional offices, the cost of clean;up ‘where -the source of
" pollution cannot be determined or the person responsible has insufficient funds,
which comes from the Environment MinistrY’s Security Account; and the cost of
~ compensating vi'cfims of poliution and mUnicipaI authorities that assist in the clean- .
up, which are paid by the Environmental Compensation Corporation an’agency of
the Envrronment Mlnlstry This division of responsxbllmes is hardfy conducrve to
VlgOfOUS enforcement by the Consumer Mlnlstry

Moreover, historically, -the two Ministries have had difficultyb coordinating'their '
- efforts ‘and cooperating with each other. - For example, both the Environmental
Protection Act and the Gasoline Handling Act contain provisions- prohibiting officials
of the two Ministries from discIosing information to each other. . l'nformation
collected by Fuels- Safety Branch officials can be used, only for the purposes of
admlmstratlon of .that Act. Therefore ~although the Environment Ministry is
.responsible for |ssumg clean-up orders once a spill or Ieak has left the regulated
property, on occasion Fuels Safety Branch rnspectors would refuse to provide the
Envirénment Ministry with the information needed to draft and enforce such orders.

This lack of coordination was compounded by inadequate resources. According to -
MOEE documents, for example, even though the Envrronment Ministry has the duty
" to investigate and clean-up off-site pollution, NICCR was reluctant to advise MOE of
all leaking tanks. Accordmg to a 1980 memo the Chief Inspector for the MCCR
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Fuels Safety Branch "noted that in the last week there had been four cases of

suspected leakers reported to him and that he felt that notlfylng the MOE of each
185

case would create a resource problem
‘ Problems of coordination of the en‘forcementactiv'ities of the two agencies have

been reduced in. recent years, by a protocol agreed upon by both Ministries which

divides investigation act|V|t|es between them. Under the protocol the Fuels Safety

_'Branch‘ is primarily responsible for ~on-site tests and investigations and the'
E,nvironment' Minis’try has- primary responsibility for" off-site inveetigations.

Nevertheless, the secrecy provisions of both statutes, which th’eoretically_prevent the -
agencies from sharing information with each other, remain in force, and the costs of
rectrfymg the results of inadequate enforcement continue to fall to the Environment
' _ Mlnlstry rather than to the Mlnlstry responsrble for admmlstratlon of the regulatlons

SIZE AND OWNERSHIP EXEM!PT'IONS

The regulatlons of many provmces exempt tanks below a certam size from thelr
’ requrrements whether they are aboveground or underground " Many" of the
requrrements of the New Brunswick and Nova Scatia regulations, for example apply
only to tanks having a capacrty of 2000 lltres or more.

Other regulations, such as Saskatchewan, have exempted tanks used for domestic ‘
purposes or at farms, regardless of size. In effect, these exemptions are similar to -

 size-based exeémptions since these tanks usually hold 2000 litres or less.

These exemptlons appear to be based prlmanly ‘on political and (economic

considerations- rather ‘than envrronmental ones. Many of the tanks at resrdences and

‘farms are small aboveground tanks rather than underground tanks. These tanks on
the whole are less harmful to the envnronment ‘both because they are small, and
because they are above the ground, where leaks can- spllls are ‘often discovered
qurckly However from tlme—to time, there- have been. serlous probtems from these'
aboveground tanks. Whe_n these tanks are below ground, there appears to be no
positive correlation’ between tank size and degree:of risk to the environment.

"85Memo to file from G. Hughes 1980 09 11. .
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Although larger tanks have the potential to release a greater quantity of oil, in light of
small quantity of oil that can cause .a fire or explosion or result in extensive and
relatively irreversible groundwater contamination, size does not appear to be a
significant factor in terms of environmental risk. Moreovér,. while larger quantities of
liquid can potentially escape from a larger tank, smailer tanks may pose a greater risk
of escape because they have thinner walls.' In fact, one studyAfound that because of
their thin walls, tanks with Ie'ss'thanv4,000 galAIOn capacity had more perforations

than large tanks, accounting for 95.8%: of all perforated. tanks.’ 186

In aggregate,
these small tanks may pose as great a threat .to the enwronment as large tanks

- because there may be far more of them

Because they are largely unregistered and unregulated; it is difficult to ascertain how
many such tanks exist, their age, and their condition. However some available
information suggests’ that these small tanks greatly outnumber the Iarge ones. For
example, it-has been estimated that of about 60,000 underground storage tanks in
British Columbra only about 5, ,000 to 6, OOO ‘contain gasohne while approxrmately'
',50 OOO contain home heatlng oil. While not all of these tanks would be small tanks
that are Iargely exempt from regulatlon it is likely that a. Iarge percentage of them

fall into that oategory

-Many of these small tanks are found on farms and at homes and small busmesses In
1990, it was estimated that there were between 500 and 2,000 abandoned
resrdentlal storage tanks in British Columb|a Wthh had the potential to Ieak heatmg
oil. 88 - ' ‘
There are many examples of extensive harm arising from leaks in smaI‘I tanks. In
» Fredencton New Brunswick, a. gradual leak: from a small home heatlng “oil tank
threatened the aquifer supplying water to that city.  In West Vancouver
approxumately 4,500 underground oil tanks, ranging from 250 to 1000 gallons .were
installed between 1945Vand 1990 to provide oll to furnaces of single family homes.

"®J.H. Pim .and 'J.M. Searing, "Tanks Corrusion Study”, Suffolk County
Department of Health Services, November 1988. o ~

87gc Engineers, Paul Ross, Envt Canada in news olipping, Suzie Christianson.‘

1883C Debates, June 18/90, p. 10403; Christianson material.
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According to the West Vancouver Fire. Department, the majority df these tanks were

no longer in use at the end of 1990, but had been abandoned with many of them still
containing oil. According to the Assistant Fire Chief, "Many of these tanks have
now rusted and are leaking”. A 1988 mvestlgatlon of such residential underground
tanks on Vancouver’'s North Shore found that 60 per cent of 126 abandoned tanks
that were located had not been drained of oil. Environment Canada concluded that
"the cumulative threat posed by (these) broken fuel tanks to local creeks, ground
water and soil is substantial”. '®® Out of 343 leaks and spills from underground
tanks reported .to Ontario’s Spills Action Centre between January of 1991 and
February of 1993, 88 Were described as "furnace oil", "fuel oil”, or "heating oil". . Of
these, 17 or x per cent were described as "private" or "r,esidence",. suggesting that

they may have been small residential tanks.

When persons interviewed were asked why these small residential tanks, both.

-underground and above ground, were exempt from regulatory regimes in their
jurisdictions, they generally gave as reasons either that these tanks were less likely

to cause substantial harm or they acknowledged that ‘these tanks are a srgnlflcant'v

source of harm but that Ieglslators.are generalrly unwilling to impose substantial-

replacement costs on homeowners and farmers because of the likelihood of public

resisfence to such measUres' In the -case of aboveground tanks, they often added '

that although many of these tanks are rusting or resting-on unstable foundations,
little harm is likely to be caused- by a leak or spill because it will be observed by the

farmer or home owner.
One interviewee described the situation in his proVin'ce in the foliow'ing words:

- 'Our regulations ‘have traditionally exempted farmers or private
homeowners. There are 66,000 farms in the province and every one of
them has at least 500 to 1000 or 2000 gallons of fuel (in tanks) on
stands. They are thin-walled, cheaply produced tanks that were built to -
no standards. Or-they're old heating oil tanks that the guy has been
able to buy at an auction. He bought it for 5 or 10 bucks, he built a
stand. They are starting to wear out and rust and. the stands are falling

89North Shdr‘e News, Jan 18/90 "Site elearing causes VW oil spill. -
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‘over. But we have elected not to regulate those. It’s more out of
practicality - it ‘hasn’t caused a lot of problems in the past and we,
there’s two of us in this program, we can’t even deal with the big ones
we should be taking care of. So we’ve just ignored those. (Scott
Robinson, but don’t cite) ‘ ‘

[\IEWV TANK AND PIPING STANDARDS: Single Walls versus Double Containment .

To date, there have -been three generations of underground tank systems for
'petroleum products. The first generation tanks and lines consisted of anrotected,
relati{/ely thin, steel, someti'mes protected by a layer of asphalt on the outside. The
second generaﬁon consisted of cathedically protected steel tanks and :pi_pi'ng and
fibreglass reinforced ‘plastiAc tanks and pipes. Theré is now a third generation of tank
and piping that is proven to be far more effective in preventing leakage than the
' second generation systems: tanks -and plplng ‘having secondary containment with

interstitial monitoring.

Considering the extent of the LUST probl'em'ih Canada, it Wotljl'd' seem reasonable to
mandate that all new tanks and piping installed in Canada must be third generatlon
desngn Similarly, it would appear .vreasonable to place time limits on how long
second generatioh tanks and piping may remain in the ground before they.mUst be
repléced by third gen'eration equipment, just ‘as time limits were put on first
generation equipment when cathodic profécti'on and FRP tanks bécame available.
However, wnth the exceptlon of Ontario,. no province or temtory has put either of

these requnrements in its regulatlons

, Most provinces have prohibited any new installations pf unpfo’tected steel tanks for
several years. Some provinces (Ont. NS, NB). require that any tanks installedafter’ a
specific date must meet second generation standards Generally[ new tanks must
either be fibreglass or steel cathodically protected in accordance wnth ULC standard
603.1'. In Ontario, the date after which unprotected steel tanks could not be
installed was-1974. In Saskatchewan, ho‘wev.er, facilities could continue to install
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unprotected steel tanks until 1989 ' Thus, some provinces continued to allow

“the installation of new tanks, of outmoded and dangerous desrgn for a decade or
more after the problems with such tanks were known.

Generally, the taws prohibiting installation of unprotected steel tanks did not prohibit
the sale of those tanks. Thus, they theoretically remained available to purchasers,
even though it was illegal to use them for underground storage’ot gasoline and other
petroleum fuels. .,I did not find evidence of any widespread practice of continuing to
install unprotected tanks -illegally after the final date. However, this may have-
N occurred from time to time. Records provided by the Ontario Government, for

example appear to show that it mstalled unprotected tanks after they were outlawed

for the prlvate sector in 1974.

Are. the new tank and piping standards “ found in current regulations .'adequate,
however to protect the environment and public health and: safety? Since- these
provisions were passed, a new generatron of tanks and piping has become avallable ‘
These tanks and piping systems have double walls with mterstmal monitoring (a leak

detectlontde\/lce between the tv_vo walls). Double walls -are -one form of what is.

known as "secondary containment"; ‘that is, a ‘second. barrier to contaminants
_entering the en'vironment if the wall of the tank.is breached. Other forms of
' secondary contalnment include putting the tanks within a vault and the lines within a
trench, both of WhICh have walls or sides made of a relatlvely impermeable matenal

such as treated concrete and lining the exca‘yatlons for the tank and piping with an:
impermeable membrane, or a tank having a flexible liner or "bladder” within a rigid -

.

.outer shell.

These -double walled contalners and piping systems appear to be the most rellable_

system of secondary contalnment and the- least susceptlble to installation- related

problems.

. "Haz. Subst. regs. s.,1'8‘
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The U 'S EPA has stated that a double walled tank with a monitor between the walls
is the most effective means of preventmg leaks from contammatlng the environment
_surrounding a tank. '® '

" There is strong' evidence thaf‘doubleowaﬂed tanks and piping is less likely to leak
than singl"e—wélled‘ systems. The preliminary results of -a study in Suffolk Counfy
New York that was underway in 1990 indicated that of the 2,428 "non-corrodable” -
single-walled tanks in the Cbuhty; 20 had failed. If compared to ;che total number of
single-walled fibreglass tanks in the county (2,‘428), this was a failure rate of 0.86%.
Of these 20 failures, the cause of failure of six was unknown} fwo c-:'racked due to
settlement and one split, probably as a result of ‘settlement; two failed from
o&erpressurizatiqn; two cracked from the force of a ma'nway"riSe_r improperly restin.g
on top of the fank; one from a pinhole leak which Was p_robébly'én uhdetected '
manufactu"ring fault; one from a puncture by a rop«k in the bottom of the excavation;

one from undiscovered impact damage during installation; 'o'-he from a puncture -
caused by a pipe drop‘ped in the bottom of ‘the tank; one from the: pressure of a

.co'ncrete footing poured on thé end of the tank; one from a puhctufe caused by an
interior ladder presséd through ‘the bottom by settlement; .and one from dipstick

damage. One fibreglass tank was considered a failure because although it was

designed to.contaih caustic solution, spillage onto the soil outside the tank was

destroying theimain body of the tank. | '

In addition to theée'failures, 23 céses of'aamage due to improper installation,
_ manufacturing flaws, and damage inflicted during transportv W‘ere discovered in both
éihg_le walled and double walled tanks and were remedied before final installation.
Had this damage not been discovered or had it been ignored, it could have led to

leaks. 92

~ By contrast, none of the double-walled fibreglass tanks ihstalled in Suffplk ‘County
had failed. - o S

‘91Federa| Reglster vol. 53 no 185, p 37128

192P|m Tank Talk, June 90.
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There is also evidence that double-walled fibreglass tanks are less susceptible to

"deflection” than single-walled tanks. The integﬁty of fibreglass tanks depends,
among other factors, on the stability of the: backfill surrounding the tank. If the
backfill is not sufficiently stable, it will settle or shift. The ta.nk can then spread or
flatten as a result.of the weight and pressure of its contents and of the overburden.
Preliminary results of the Suffolk County study suggest that single-walled fibreglass
tanks exceed safe deflection limits more than three times as often as double-walled
fibreglass tanks.

One expert has stated: "There is no advantage in single-walledfsystems over double-
walled,. except cost. In every other way, the double-walled system is superior”. Pim
listed the following "significant advantages"”, which provide "improved environmental

protection™:

o " Double walled tanks provide a means of monitoring far superior to any’ of the
momtorlng systems available for smgle -walled tanks since monnltonng ‘
between the walls allows detection before the escape of product |nto ‘the

~enV|ronment (emphasus added)

L If only manual monitoring or if the automatic monitofing ‘system is not
’ functional, the escaped_product will'be held idefinitely until detected with no

“environmental release.
® The outer shell acts as a _shiéld against physical damage to the inner shell.
Likewise, the inner serves the same function for the outer against internal

damage.

o - By filling the space between the shells with ﬂuid, any fault in the.inner tank
can be located and repaired, tested, and thé tank returned to service. '

e  double-walled tanks are much strbnger, more rigid and, therefore, ‘less - easily

deformed and cracked.
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® Though not desngned as pressure vessels, because of their extra strength and
added wall thickness, double Walled tanks are more capable of wnthstanding

inadvertent overpressurization

In light of the obvious environmental advantages of double-walled systems,
therefore, the question that must be answered is whether the financial savings to’
tank owners of installing single-walled systems balances or outweighs the costs to-
the public from the additional undetected leaks that will occur using single-walled

systems.

No definitive answer exists, because, as indicated earlier in this study, no one is
systematically keeping track of the costs to society of LUST, and estimates of the
"range of costs ‘and average costs of Ieakage vary. greatly, as do estimates of the
costs assocrated with prevention of leakage. Nevertheless, the information that is
presented in earlier chapters strongly suggests that the costs to somety resulting
from the use of srngle -walled systems rather than double-walled systems in the long--
run will -greatly _exceed the costs of prevention. If tank owners are required to
internalize these costs rather than pass them on to- others, the data presented
_suggests strongly that in the long run the costs to owners of using single-walled
‘systems will also-greatly exceed. the costs of prevention of leaks. ‘

The EPA’s regulatory impact analysis of its UST regulations indicated ‘that the
savings in remedial action costs_and the avoidance of co_sts resulting from harm to
human _health and the énvironment are far greater than the cost of most double-
walled systems with interstitial monitoring.* The_ costs of this preventive approach
appear to exceed the costs of single—walled systems only if the sole cost considered

is the capital outlay, and these other costs are-ignored. %3

Estimates of the difference in cost between single walled and double walled systems .
vary greatly. The Ontario branch of the Canadian -Petroleurn Products Institute, the
trade association for most of the. largest gasoline suppliers has told the Ontario
Government that double-walled tanks will cost twice as much as srngle ~walled tanks.

The Director of Ontario’s Fuel Safety Branch has estimated that double-walled

193~ An Environmentalist’s Tank Standards", Tank Talk, Aug 89, p.5.
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systems, including both tanks and piping, with interstltial monitoring of both tanks
“and piping would add between 50,000 and 70, OOO to the cost of equnpplng a typical

service station. '%*

However, a u. S. env1ronmental administrator has estimated that the dn‘ference in
cost between three 10,000 gallon single- walled and double- walled tanks, installed,
only $9,000. If monitoring wells are required surro.undmg the smgle-walled,tanks,
these wells are unnecessary if double-walled systems are installed. Subtracting the
cost of these monitoring wells means that the net difference in cost between a
sungle -walled and double- -walled system is $6,000. - (lnstallatlon costs of ‘both
_systems are comparable). S

Assuming a.failure rate of 0.86% with single-'wall_ed tanks (the failure rate found in a
A prelirninary study in Suffolk County) and an average cost of $200,000 per incidént,
this regUlator estimated‘that single-walled tanks would result in 550 additional leaks -
in the State of Florida at a clean-up cost in 1990 of $110,000,000. He pointed out
that this cost would probably be greater when leaks actual'ly;'occurred as clean-up
. costs were "steadily rising” and inflation wouid add to the‘cost.‘ He pointed out that
this figure would only result -in partial clean-up: a's clean~up' metho_ds‘_do not
'suCcessfully recover a large p‘ropcrtio,n of product once it enters.groundwater. '

Based on these 'projections, Pim concluded -that "(I)t is worth this e’xtr_a expense to _
minimize or eliminate the leak risk”. . I

Some 'U.S. states requl_re' secondary containment in areas . considered
environnmentally 'sensitive. Florida, for example, ‘has 'ap‘provile'd‘ Iegislation that
requireS' secondary containment for any USTs withln 100 feet of a well -or any.
enwronmentally sensmve area. California, Massachusetts Vlrglma New Hampshlre
Vermont, New York, and. Texas have Iaws defining - areas in Wthh secondary i
contalnment is- mandatory for all USTs '

194philip Dec 21/92.

195Tank Talk, Aug 89, p 2 - dont cite.
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~ However, most Canadian provinces do not require new tanks to haye secondary '
containment. Only a few provinces, such as New Brunswick, provide for a
discretionary power to require operators to exceed the minimum standards. New
Brunswick’s Construction Standards for Installation and Removal of Pet’roieum

Systems, for example, provide that on "sensitive sites", tanks and piping must have
~ double walls, and tanks must have continuous monitoring of the interstitial space. (s
1.2) Alternatively, the secondary containment may consist of a flexible liner system
that complétely encloses both tanks and piping. ' In that case, "sniffer' tubes" must
be installed both within and oUtside the liner. ' -

Prlnce Edward Island mandates a form of secondary contamment but only as a
‘voluntary alternative to cathodic protectlon Steel tanks are required either to have
cathodic protection or to be contained within a precast concrete vault. . ‘

The requirement tq utilize .seﬂcondavry containment in certain areas designated as
environmentally sensitive is better -than h'aving no secondary containment
' requirements. However, this 'approach suffers from several shortcomings. . The first
problem lies in defining the circumstances under which secondary containment will
_be required. Criteria must be devetoped for determining which sites or areas require
secondary containment. Once criteria. have been developed they must be applied
either on a case- by-case basrs or by pre- deS|gnat|ng areas in- which secondary
containment will be requrred “Either process will be costly and time- -consuming.
. Adequate information to determine the boundaries.. of sensitive area is often ‘not
available. In addition, the process of surveying and mapping areas can be slow and - '
costly. " If such desrgnatrons are carried out on a case- by-case basis, the process may

require costly envrronmental' studies, or alternatrvely may require that government:

officials spend considerable time monitoring applications for tank approval and may B
. delegate to these officials a great deal of discretion, WhICh they may have madequate .

training to exermse approprlately

There is, however, a more fundamental objection to this selective approach. It is
short—sighted. All systems other than secondary containment with interstitial
monitoring rely upon detecting and containing contamination,m it “has been
released to thefenVironment.' They therefore entail a much greater risk of harm than .
Seconda’ry containment systems, and are much' more subject to human error and _
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wilful blindness. Moreover, in a rapidly changing socciety, desig‘nation of areas as

"sensitive" or "non-sensitive” deals with the risk only at the time of the designation,
and does not take into account the possibility that any given area may change from
"non-sensitive” to sensitive at any time, as development occurs and land use
patterns change. Therefore, allowing single-walled systems in an area either
becomes a significant restraint on the future developmenit of that area, or involves a
higher future risk as the area develops.

The indicators of "sensitivity" for the'purpose of UST.loc‘ation and design are
generally the proximity of ‘the tank to public and private drlnkmg water supplies and
© to above -ground and underground structures that may be |mpacted by a leak.
However, areas where there are no current sensitive uses must be "frozen" by land
use controls preventing future development if they are not to become sensitive areas
in future Indeed, there are significant examples of areas that were not considered
‘ sensmve which have become sensitive as a result of development. One possiblé
example is Port Loring, described -in an earlier chapter, in which the development of
new wells may have caused the migration of contamlnants that otherW|se were

‘having no impact on drinking water.

Of Canada’s provinces' only Ontario has imposed a universal requirement of
secondary containment regardless of sute sensitivity. The. petroleum lndustry opposed .
"to such a requirement for tanks arguing that there was insufficient risk of leakage
from cathodlcally protected steel tanks or fibreglass tanks to justify the additional _
expense to tank owners. It did not oppose secondary contalnment for plplng, which-
it felt was more susceptrble to leaks. Nevertheless, in September 1993 a regulation
was made requmng that -all new tanks and plplng mstalled after 1996 anywhere in

the provmce must have secondary containment.
1. TANK AND LINE REMOVAL AND UPGRADING .PROGRAMS‘ ‘

' The. requirem_ent that all new tanks and lines be of a higher quality than the existing
ones did not deal with the question of vyhat‘ to do with the.aging stock of-existing
unprotected steel tanks. Although they would eventually have to be :upgraded or
-replaced, both steps were’ costly Replacement hovyever was often more costly
than upgradlng The question, therefore was whether to permlt upgradlng or requnre‘
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replacement, which was clearly the environmentally superior solution, and if tanks
must be replaced by what date. These _questions became the focus of a great deal

| " of study and lobbying over many years.

Based on the information it heard during public hearings in 1974, the Manitoba Clean

Environment Commission concluded in its report, released in December of 1975, that

. leakage of storage. tanks and piping systems was a major source of contamination.
- It found that statistics collected in Ontario over a four-year period” showed that

leaking tank and fuel lines were responsible for about two thirds of the pollution
problems reported. The srze of petroleum losses’ from LUST and other causes of
spills and leaks varled from 150 gallons to 11,000 gallons, and sixty per cent of the

reported cases involved gasoline as opposed to diesel fuel. The Commission also.

cited statistics from the American Petroleum Institute showing that 61% of the UST
leaks . came from the underground p|p|ng and 21.6% came from the tanks

themselves 196

However, this figure may underestimate the importance of corroding tanks, as the
amount of material lost from Ieakrng tanks tends to be much greater than the amount

lost from leaklng lines.

The Commission found that most leakage from piping resulted from poor installation
practice, rather than COrrosion, and focused its recommendations in relation to piping
on improvements to installation practices. = As ‘noted in an earlier chapter, the

* Commission ‘recomvmended replacement of all the unprotected steel tanks'with

cathodically protected or fibreglass. tanks or upgrading of these tanks:

Eventually, all Canadian pmvinces adopted a regulation requiring that unprotected.
steel tanks and piping either be upgraded by internal lining or adding cathodic
protection or replaced with the new generation of cathodically protected or. fibreglass
tanks. What |s interestlng, however, is the timeframe in which this was. allowed,

light of the ewdence of the risk involved in leaving them in the ground how the
governments arrived at this timeframe; and whether there has been compliance ‘with

the time frames.’

Lo 196p.8.
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It is impossible to set out in simpl_e terms the time frames and methodsv of upgrading

tanks chosen by the provinces, as each province started at a different time, chose a
different formula for determining’ which tanks had to be removed or upgraded by

which dates, a different date by which tanks had to be removed or upgraded and-

permitted different methods of upgrading, or ‘similar methods described in different
language. ‘ ’

In addition, each province applied‘its legislation to a different tank population. For -

example, some provinces required removal or upgrading of all tanks above one size,
while others chose a different size. Some regulations applied only to tanks at service

,stations, ‘while others applied to some tanks at "private outlets”. : Indeed,_one.oi< the

" most striking features of_ provincial‘legis'lation in this area is the lack of uniformity.

Timing' for Upgrading or Removal

'Several provinces have no tlmetable for removing or. upgradlng unprotected steel -
tanks Most of these provmces provide for replacement of a tank only when testrng'

has shown that it is leaking. These provinces have adopted a provrsron of the 1985
" version of the National Flre Code of Canada that applies to both aboveground and

underground tanks contalnmg flammable or combustrble liquids.  This section -

provides - that where a leak is detected |n an- underground tank usrng an approved
leakage test, the tank must be replaced. - This is the case, for example in Alberta. As
of ‘December, 1993, Alberta had no legislated tank upgradrng or replacement
‘program. Unprotected steel tanks need be upgraded or repl'a'ced only after the'y start
- to leak. British Columbia and the Yukon also have no timetable for, replacing the old
_tanks. In B.C., however, the Fire Code provision has been modified to provide that if

‘a leak is discovered, the tank must be- replaced or repaired by an accepta-ble method.

197 The Yukon has a similar rule. '®® The result of this lack of regulation is that,

“Treg 14/87, sched 2.

. "®%Gas Handling Regulations, s. 9(34}He).
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in the Yukon, for example, in 1993 there were tanks in the ground thatvwere more
than 50 years old. Only 35 of 526 steel USTs identified in a survey had any form of

~ corrosion protection. 51% of the tanks were believed to have exceeded - their

lifespans. '%°

Some provinces have requrred the upgradlng or replacement of unprotected tanks not
only when they leak, but also W|th|n a fixed timeframe in specrfrc areas designated

~as "critical” or "sensitive”. In Newfoundland, as of October 1982 tanks in areas

designated as critical or sensitive must be teéted and upgraded immediately if they
show a leak. If the testing did not reveal a leak, the tanks have to be upgraded in
any event within one year afater testing once an area has been deS|gnated as critical.

Th|s apphes only to areas where the groundwater was already contaminated by

Ahydrooarbons 200 Tanks -also had to be upgraded if they were in an area

desrgnated as sensitive, but no deadline was given. ‘Unprotected tanks in any other"
area could remain in the ground until a leak wasdrscovered. A similar approach is”

'found in the Manitoba regulations. However, these regulations give no hint of what

makes an area "critical" or "sensiti’ve" They simply provnde that these areas are
ones that are so desrgnated by the Mrnrster : Moreover the startlng pomt for
upgradlng or removal was February of 1988, apprommately five- and -one half years

later than in Newfoundland

Among those provinces that ‘mandate a removal or upgradrng program for all
unprotected tanks, the tlmeframes also vary greatly. Ontario, for example, made a

_ regulation in 1982 requiring that all unprotected steel tanks and piping be removed .or

upgraded by January 1, 1991. ' . The regulation also required that owners of

‘these systems to establish a pro‘gram of upgrading or removal that would take into

account such factors as the age of: the tanks, soil condltlons the location of the
tanks in relation to potable. water sources, and the owner’s contractual obligations.
202 The upgrading and removal program was to give pnorlty to service stations. 23

"*Yukon Territorial Govt, Fuel Storage Tank System Inventory, 1993, 1993,p 7.
200 - | ‘ . '

s. '67

201GHC, s. 7(50).

2027(56).
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Each owner of unprotected tanks was to submit a report’ to the Director of the

Energy Branch (now the Fuels Safety Branch before Apnl 1 of each year until 19971,

204

showing” how many unprotected tanks Were still in ‘use.- Presumably the

purpose of this graduated approach was to discourage tank owners from waiting

until the 1991 deadline before removing most of their tanks and to encourage them - |

to determine which tanks posed the greatest risk and give prfority to removing them.
‘ Notwithstanding the reqwrement to remove or upgrade these tanks by 1991, the

owners could continue to use them indefinitely: without protectlon after 1991 by by -

submlttlng an engineer’s report stating that the tanks are in benign soil 2°°

v Despite‘the goyernment’s efforts to achieve a gradUated and timely response on a
yoluntary basis, many tank owners still did not meet the 1991 deadline, even though
they had 9 years’ notice of it. When January 1991 arrived, the Ministry granted an

extension of one year to anyone who requested it. Saskatchewan had a similar
experience. It passed a regulation |n 1988 that gave notice that an upgrading or

removal program would have- to be completed by 1994, but when that deadline
came, Saskatchewan extended it for an additional year, subject to certain monitoring
requirements, when faced with arguments that tank owners could not afford to

' comply

Some provinces, like New Brunswick, -have more detailed removal schedules. New

Brunswick " allows only disposal, not upgrading,' of merotected steel tanks.
Moreover, cathodically protected tanks that are not performing according to the
specifications set out in the reégulation must also be disposed of. The oldest- tanks
’ those manufactured in 1960 or before, or whose date of manufacture cannot be
estabhshed were to be removed by June 30, 1989 those manufactured between

1961 and 1965, by June 30, 1990; from 1966-1970, by June 30, 1991; from

1971-1975, by June 30, 1992 and those manufactured after ,1 975, by June 30,
1993. 2% This regulation was flled in July of 1987 and came mto force in August

. 2937(57).
2047(59)..
2055 7(58).

2985¢hed. B.
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.of 1987, giving the owners of unprotected tanks a minimum of two, and up to six
years, lead time to remove their tanks. Nova Scotla S regulatlon requiring removal of
unprotected tanks. was made in August of 1988. It requires that (i) all owners of
steel tanks 25 years oiid or older that are not cathodically protected must remove
them at an evenly—spaced rate over a five year period or at a rate acceptable to the
Minister if they are at retail or bulk petroleurn sales outlets, and within three years or
at a date acceptable to the Minister if they are not at a retail or bulk sales outlet. If
'the tanks were Iess't‘han 25 years old in 1988, within 3 years.the owner ‘was
required to evaluate the tank condition by a method acceptabbl.e to the Minister or
remove them. T'he acceptable methods of evaluating life expectancy were set out in
Schedule A to the regulation. Both the PACE and Warren Rogers methods of tank
life 'expectancy analysis were approved. Dependrng on the life expectancy or
- probability of a leak occurring shown by the evaluation, the tank could be left in the
' ground without upgrading,as long as a leak detection test was performed annually,
or had 'to be removed within one year of the life expectancy analysis having been
performed Once a tank had only five years of life expectancy using ‘the PACE
method or the probability of a leak would reach 25% within five years, upgrading of
~a tank would no Ionger be an option. The only avarlable option would be removal.
Prince Edward Island’s regulations came |nto force in-March of 1990. They required
removal of any unprotected tank more than 25 years old within thirty days. For
- tanks less than 25 years ‘old, the tank could be removed before reaching an age of
15 years or by a date approved by the Minister, or a tank life expectancy test could -
be performed within 30 days and the tank could be upgraded Thus, owners were 7
given a choice of leaving tanks in the ground without a life expectancy test.untrl they
reached the age of 15, or carrying out an immedia'te"life expectancy test, which
would give them an option of keeping the tanks for more than 15 years by upgrading - A
them. Owners of tanks at a retail o'utlet or bulk sales. outlet were given until
: September 1991, or any later date approved by the Minister, to comply wrth the

' sectlon

975,15,
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Thué it is apparent that there has been a wide range of responses by government to
~ the mformatlon avallable in the mid-1970s that Iarge numbers of unprotected steel
tanks were susceptlble to Ieakage and indeed, were begmmng to leak. Some
provinces still do not requ1re the removal or upgradmg of these tanks Other
provrnces, such as Ontario, gave the tank owners many years to remove or replace
these tanks, only to find that when deadlines came, many of the tanks. were still in -
the ground. The Director of Ontario’s Fuel Safety Branch, for example, was unwilling
‘to release the number of tanks stlll unprotected and unremoved as of January 1,
1991. But he did volunteer that of an approx1mate 6000 tanks in Ontario,

"hundreds" were not in compliance when the deadline was' reached. 28 Other
provinces gave much less .lead time to the industry. In some o.f‘thos'_e broyinces,
‘with no interim deadlines to require upgrading or removal at an evenl‘y-pacedv'rate,
many tank owners left their upgrading programs- to the eleventh hour. As a result,
A insufficient'contraotors wer_ei available -to ‘handle the workload, and deadlines were
often not met. This was the case, for example, in Ne_w Brunswick.

Nor did there seem to be any scientific rationale for the decision to allow tanks of up
‘1o 25 years' in age to remain unprotected. Both industry and government agree that
| tank age is only one determinant of whether a tank is Irkely to leak. When asked
- how the 25- year limit was arrived at, government officials often answered that this
 was determined by a study to-be the age at which tanks are likely to leak. One
offrcnal 'suggested that the study had been. done by the U.S. EPA another, that it
was carrled out by the Atlantic Petroleum Assocratlon.. | was unable to find any ‘such
study. In_ffaot-, exoerienced installers in different parts of the country have given
widely divergent views, based on their experience, as to the age at'wlhioh tanks are
likely to leak. One contractor in southwestern Ontario told the author that in his
experience any tank over 10 years old iS‘susb‘ect. Many estimates of tank life
~expectancy have been given, Amost'of which suggest a‘much shorter life span' 208
Studies based on observatrons of the condmon of tank populations’ as they were
" removed from the ground have also shown S|gn|flcant numbers of corroded tanks at

-

a much earlier age.

208 fike Philip Dec 22/92.

%Scite Fact Sheet, Karr and his reliance on Maine.
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In addition, the likelihood of leakage, howeyer ascertained, is only one component of

a scientifically sound risk assessment. An'other component is the likelihood of harm
should leakage occur. Assessment of this component requires analysis of significant
receptors in the tank area, such as underground water supplies, “aboveground
structures, and underground structures such as utility corridors, subway lines, and

sewers.

In reaction to suggestions by regulatory agencies that they would require tank

~upgrading or remoVaI based on .age alone the oil companie's’themselves through

PACE, _developed - a predictive model to use in designing tank upgradmg and
replacement. programs, which toak mto account additional factors such as soil

'aggresswlty, conductlvrty, and location in relation to groundwater and sensitive land
-uses. However, only a few provinces required tank owners to design and carry out-

their upgrading programs in accordance with this_ scientific approach. In preparing
this report, | was unable to obtain any reliable information on the extent that these

pravinces enforced these requirements.

In provinces where a scientific approach was not required by taw, it would appear
that some oil companies followed such an approach, and others did not. Moreover,
those companiés that did follow such an approach did not always appear to follow it
rigorously. The speed and pnoritles of tank upgrading programs were often dlctated
as much or more by economlc fac‘cors as by screntlﬁc ngour That is, oil companlesA
often decnded whether and when to upgrade or remove tanks not on the basis of a
scientific study such as the ones developed by PACE and Warren Rogers, but on the
basis of plans to renovate or shut down exisﬁng stations. In several cases, including
one of Canada’s. largest oil companies, Irnperial‘ oil, the companies did n‘ot'keep to

_the timetabtes they established for upgrading and removing unprotected steel tanks. '4

Mor_eoV'er, tank owners were reluctan‘t"to follow the ‘sicientifiic programs-designed by

their own trade association because of the cost of carrying out the required studies
'apd because these programs did not predict perfectly whether 'Ieakage would be
found. In fact, both the PACE and Warreh Rogers_methodologies were ‘conservative;
that is, fhey erred in favour of removing sound tanks rather than leaving them in the

~ OUT OF SIGHT, oUT OF MIND
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ground longer than was safe. Tank owners were upset when they removed a tank
based on these predictive methodologies, only to find that it appeared to be in good
-.condition. |

-In the course of this study, it proved lmposmble to obtain accurate information about
the extent to which oil companies followed a phased scientifically-based removai
and upgrading program throughout the. 19803 and the extent to which tanks have
been upgraded or removed by the deadlmes |mposed under legislation. PACE, which

. designed a scientific program, did .not monitor the extent to which its members

210 Nor did its members provide this information

followed this methodology.
voluntarily to their association. Government agencies generally were either unable or
unwilling to provide statrstlcal lnformatlon However, th_erevw'as strong evidence to

indicate that

(a).. despite the knowledge or the availab‘ility‘of- inforrnation to indicatentheA'
serlousness of the problem. of unprotected steel tanks as -early as the mid-
19703 provincial governments often have not requ1red the removal of these
tanks, or gave tank owners periods of ﬁfteen to 20 years from the mid-1970s -

to do so;

(b)" there were often no interim deadlines or requirements to follow scientifically

defensible procedures for priorizing tank removal programs;

(c) tank owners often. left their tank upgrading programs to the eleventh hour and
did not utilize the methodologies for the probabllrty of leakage developed by
the experts in this field;

(d) étatutory and internally-imposed deadlines were often exeeeded;

(e}. .provincial governments were reluctant to order the installation -of monitoring-
dewces to give early warmng if these tanks falled allowmg tank owners to
contlnue to rely on unreliable manual "dlpplng as the sole source of leak

detectlon

2"%Mattilla interview.-
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(f) during this period. there continued to be thousands *of leaks, resulting in
hundreds of millions of dollars in property damage, business losses, personal
injuries, and many other negative‘environmental and economic impacts,
including soil and groundWater cont‘amination is often techmcally or
economlcally rmpos3|ble to remedlate for all practical purposes

~and

() in 1993, there were still tanks in the ground in Canada that were over 50 -
years old. ' '

Upgrading v. Removal .

Provincial- statutes generally allow either the upgrading or the removal of old tanks,

21 As mentioned above, some

‘alt‘hough New Brunswick allows only removal.
provinces, such as Nova. Scotia, require removal if the tank ls 25 years of age or
'older but allow upgrading of newer tanks, although there appears to be no scientific
1ba3|s for this cut-off point. Where upgradrng is permltted each province’s regulatlon
has a different description of the upgradrng methods that are acceptable The
- regulations often leave it up to the Minister’s discretion to determine what ‘upgrading
procedures will be accepted, making it dlffrcult to determine the actual situation in-
each province. However, despite the differences in language and the open-ended
dis_cretio'n given to Ministers, the upgrading systems allowed generally are ‘the

following:

® cathodic protectlon of steel tanks Generally, two methods of cathodlc'
protectron are permltted sacnflcraﬂ anode and impressed current.”

e by IiningA the inside of the tank with approved substanoes such as a fibreglass -

coating:

211939(2)
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Where tanks have been upgraded, they are often allowed to remain in the 'ground

indefinitely, no matter how old they were at the time they were upgraded or where
they are Iocated as Iong as a prescribed penodlc premsron testlng or monitoring

program is carried out to detect Ieakage

It is unlikely that upgrading old tanks will give.as much. protection to the environment .
as installing new tanks constructed to current‘ standards. However,- the numbers of

leaks from upgraded old tanks,have been relatively small, and governments have

decided that the“ economic advantages to tank owners justify the additiona‘l risks

inherent in allowing upgrading of old tanks‘rather than their repvlacement.v In fact,

many major oil companies currently prefer not to incur this risk and primarily replace

the older generatlon of tanks rather than upgrade them However -smaller operators '
who are often those. least able to pay the costs of Ieakage should it occur may find
the optron of upgradlng attractive. o : _ B

Generally, provincial regulations require either cathodic. protectio:n or internal Iining of
Asteel ‘tanks, -but not both. Cathodlc protectron alone, of course, deals only with
external corrosion and does not address the risk -of internal’ corrosion. In general

there is no doubt that such systems have greatly extended the life expectancy of -
- tanks . on ‘which they were installed.’ Nevertheless, there have been failures.
Cathodic protection is not infallible. It must be monitored pe_riodically to determine
whether it is still operating, but as noted elsewhere in'this study, _regulato‘ry agencies
do not have sufficient resources to carry out in.spections to ensure that'operators are
doing this monrtorlng or to determine the condrtlon of the system ‘A 1986, study
‘carried out by Suffolk County, N.Y. found that out of elght cathodlcally protected
_steel tanks removed from the ground, four showed some corrosnon indicating that
the cathodic protection ‘was not workrng well and there was severe corrosron in one
of the tanks. 2" In Ontario, there was evidence in- 1987 that. some of the tanks
that had been cathodlcally protected may not have a suitable level of cathodic

protectron 213

2142Pim" Tank Talk, June 90 p 1.

21310re to OPA, Sept 17/87..
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.on the impact of internal corfosion and how to mitigate it.

interior linings have failed, either because products incompatible with the linings

.were put in the tank or because of "holidays" in the lining.-

Moreover, internal ooating and external cathodic protection are not alternatives to.
each other as governments have treated them, but complementary systems. The
effectiveness of internal coating or lining depends on the integrity of the wall of the
tank. If the tank is not protected from external corrosion, it will continue to. rust
from the outside in, leaving nothing to hold the Jining in ‘place. The difficulty of
relying on internal coatings is that, "No one knows for certain to what degree or how

quickly tanks corrode internally. ... Concerned interest groups ... generally disagree
w214 . ‘ S

Government Agencies

Laws passed by the federal and provincial governments do not bind th'e,government
" that passed them unless they expressly say so, or it'is a necessary implication of a
law that it binds the government Moreover, it is questionable whether laws passed -

by a.provmcral government can bind the federal goi{ernment ‘under any:

~ circumstances.

Thus,‘e\v/’en though provincial regulations require the remova_l. or uog\rading of
unprotected steel tanks, these laws do not require the governments to institute such
upg.rading: programs for their own facilities unless the- regulations state that _they
cover the government itself. These laws often do not cover government-owned

tankage.

Ontario’s Gas’olineHandIinq-Act for example, does not bind the Crown. 'A’Ithough

the pnvate sector has been required by .this Act to remove or upgrade its. unprotected-

A steel tanks, Ontario government departments and agenmes are not requured to do the

same. In Ontano most property owned by the provincial government is managed by
the Ministry of Gov.ernment Services.  When contacted in December of 1992, that

AMinistr'y had no inventory of tanks on its property, thelr age or condltlon, or any

214"Internal Tank Corrosion", Underground Tank Technology .Uod‘ate, Feb 1989,
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formal tank upgrading program. At least one of its tanks had Aleaked,‘causing
extensive soil contamination. As a result of anac.ce,ss request "uhde'r the Freedom of
Information Act, the Ministry compiled an inventory. This inventory showed that the
Ministry owned approximately 1100 USTs. Of thoee tanks, approximately 100 were
unprotected steel tanks, dating back as far as 1957, even though the Ontario law
required all privately-owned unprotected tanks to be removed or upgraded by lining
or cathodic prdtection by 1991. Also, the records indicated that many of those
unprotected tanks had been installed after 1974 - some as recently as 1990 - even
though the law forbade private owners from installing unprotected tanks after 1974.
[n addition, the Government owned over 450’0 tanks for Which the year of installation
and/or the material out of which the tank was constructed were unknown.

Certification
1. Certification of Installers

As indicated in an earlier chapter, improper installation of tanks and piping is one of
the most significant causes of system failure. A 1986 U.S. EPA study found 8% of
'UST releases to be directly caus'ed'by improper installation. An additional 46% of
releases resulted from structural failure, which included several factors that could be
attributable to poor installation. 218 © In addition, tank instaliers themselves have
- estlmated that tank  piping is damaged between the time of mstallatlon and

completlon of paving on. 10% of all mstallatlons

Moreover, this is a problem that will not be eliminated by the removal or upgrading of
unprotected tanks and lines or by more stnngent deS|gn standards for modern

A equnpment

This suggests that one of the most important steps that can be taken to prevent
future leaks is to ensure that all tank system installers are not only licensed, but
‘adequately trained and certified. Nevertheless, few Can}a.dian provinces require that

215Versar Inc., Summary of State Reports on Releases from Underground Storage Tanks, Prepared

for U.S. EPA, 1986,

218Eederal Register, vol 53, no 185, Sept 23/88, 40 CFR part 280. p. 37089.
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.tank installers demonstrate their competence. Some provincea do not even require
- that tank installers be licensed. Other provinces, like Ontario, that require that tank
installation ‘be carried out only be licanSed installers, have no criteria for ovbtainingr a
licence other than the payment of a small Iic'ence'fee. |

In the United States, Maine has led the way in developing a certificatibn program for
tank installers. Legislation was passed in June of 1985 that required that persons
providing UST installation services be certified as competent. A Board compdsed of
- seven ‘ci‘.cizens was - established to administer the certification program. The
Legislature required that as of May 1, 1986, only certified installers could install
USTs. ‘

~-In Maine, certifidation as an UST installer requires anvappl‘icant to provide references,
to pass a written or oral exammatlon dealing with knowledge of the appllcable
legislation and tank manufacturers spec:|f|cat|ons and to pass an on-site mspectron
consisting of carrying out an actual |ns‘_ca|lat|on under the observation of a
reépresentat_ive-'of-the Department of Environmental Protection. [nitially, the Board
issued only a single class of oil tank ins'vtaller‘c'ertiﬁcate; however,v in 1989 this was"
divided into three separate classes - of certificate. In addition, a ‘ périod of

- apprenticeship was recognized as part of the training required for certification.

The Board that certifies installers is also responsible -for taking discplinary action
~against installers who. violate Department rules and ethical business practices. The
Board has the power to-investigate »comp’laints’ ‘against installers and to ‘suépend or

revoke their licences.

In addition, the U.S. EPA.has promulgated régulations requiri-ng usT 'oWners to
'certlfy the proper installation of tank systems In practice this mean‘s.that either the )
mstaller ‘must be in a position to certlfy the installation, or it must be mdependently
certlﬁed_by, a professional engineer or by a State regulatory agency.. Therefo_re, if the
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_owner wishes to aVoi_d retaining a second expert to certify the installation, the owner
must find an installer capable of certifying his or her own installation. Under the EPA
rules, ‘the only installers entitled to do so are those who have been certified by the
tank and piping manufacturers or by the State regulatory agency. *'/ |

In practice, large oil companies and other Iarge tankage owners, tank and piping
manufacturers, and insurers will often requrre that only installers trained and/or

' certified by the equipment manufacturers be employed in tank mstallatlon However

the market is very competitive, and the small business person who can least afford
" to pay the costs of remedial action - " may be most tempted to hire - unquahfred
installers, who are most likely to quote the lowest prices for installation.

In Canada; only Prince-'.Edward Island has instituted an installer training and‘testing
program. The PEI regulations do not require that an installer demonstrate his or her
competence, but require only that an'inetaller' successfully complete a training and
ex'amination program if one is ~instituted by the Minister. 218 n fact, the PEl
government did institute a training course. By March 1987, two courses had been
"held to educate mstaHers on proper mstallatlon standards. Approxrmately 100 people
had attended each course, after. Wthh an exam was given. This resulted in 106
individuals passing the test and being registered to install tanks in PEl. These

individuals represent.'ed 39 companies from PEI, New Brunswick, and Nova Scotia.
219 ‘ : : ' o » '

In the fall of 1992, the Ontario Government was considering a new regulation
governing petroleum storage. 'Although the Director of the go.vernment's Fuel Safety
Branch, which is responsible :for administering these r‘egulat‘ions Videntiﬁed training of
installers as one of the most. important gaps in the regulations, a draft of ‘the
regulations C|rculated in: December of 1991 had contained no provision for installer -

tralmng The reason grven for thls omission was a lack of leglslatlve authonty to

217Federal Register, vol 53, no 185, Sept 23/88, 40 CFR Part 280, Technical Standards and
Corrective Action Requirements for Owners and Operators of Underground Storage Tanks, p. 37198.

218Petroleum Storage Tanks Regulations, No EC1“87/90. O

219

Underground Storaqe Tank Pilot Pro1ect - Progress Report March, 1987 Water Resources Sectron
Department of Communrty and Cultural Affairs, Govt of PEI .
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make such a regulation. ~ Officials have stated that the Ministry is unable to get
"House time" to introduce amendments to the Gasohne Handling Act that would give
the necessary legislative authonty for such a regulatlon The new regulation was
made in September 1993, but as of July 1994, no amendments to the Act had been
introduced to enable the government to require installer training, or certification.

Alberta announced its intention in 1988 to establish a tank contractor training and’

certification program; however, as of May 1993, this had not happened. ?*°

2 Certification of persons for tank testing and tank Removal

Frequently, the same people who carry out tank installation also provide a service of
tank testing and tank removal. However, each of these functions requires a different

set of' skills and knowledge. A Competence to carry out any one of these functions

does notfimply competence to carry out the others.’

.The few legislative requwements for training and certlﬁcatlon have focussed primarily

on ensunng ‘the competence of tank mstallers rather than tank testers or removers.
Tank testers ~have prlmarlly ‘been -trained by the equ1pment manufacturers

“themselves, who sometimes attempt to ensure that their equ1pment is used only by -

those whom they have ‘trained. Tank removal, on the other hand, has often been

'carned out by completely unquallfled and mexperienced personnel, sometimes

resulting in the death or lnjury ‘of those involved in the actIVIty and illegal dlsposal of

~the tanks 22

Certification of. tank te_sters and removers is almost as important as certifieation of

tank installers.

- 22%\1ay 93 Alta ELC.2.3. "

21Eor ekample, thirty or more tanks were disposed of in the ‘mid-1980s in a

property in what is now part of the City of Fredericton. This caused concerns.about"
- explosion because children were playing around them: Ken Harris, Oct. 23/91.
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Improper tank testing has been identified as a cause of |éaks. F(Sr .e‘xample, the U.S.

EPA has identified excessive air pressure during tank tightness tests as causing a
tank rupture. 22 " Moreover, inadequate tank testing can fail to identify leaks,
resulting in continuing releases to the environment. - Proper operation of testing
equipment has -been identified by the EPA as the most significant variable in the
precision of equipment and the accuracy of measurements. All tank testin‘g methods
are highly subject to human error, and measurements are subject to interpretation. It
has been suggested that experience plays a substantial role in interpreting the results
of a test. One expéri_enced tank installer interviewed for this study said, for example,
"I knew a lot more after. testing 100 tanks than after 50", 22 Moreover, it has
been suggested that tank tests thefnselves can be inconclusive, and are only one of
mény factors that should be con'si.dered in deciding whether to take the costly step

of removing a tank from the ground. 224

Tank removal involves prirnarily three areas of hazard. The first is that improper
remo\(al of tanks and piping can result in releases that contaminate the environment. '

For example, the EPA found. releases resulting from tanks rupturing due to careless

excavation. 2® The second hazard involves occupational health and safety. “There

have been ‘a sufficient number of deaths and injuries from explosions, fires, and
inhalation of fumes during removal of underground tanks and efforts to repair them

to demonstrate the need to protect workers from their own incompetence or .

inexperience. For example, a man was killed in.Central Saanich, B.C., when a
' gasoline tank exploded while he was cutting it open with a terch. The man was
employed by a business involving buying old tanks and cutting them up for scrap.

226 |n Portland, Maine, a fatal accident occurred as a result of attempts to ‘comply -

with regulations requiring the removal of all gasoline from tanks-before removing

tanks from the ground. The venting was carried out by a vacuum truck which was

2‘7‘2\./ersar In;:.,_ supra.
, ?23\)ic Robinson.

224ic 'Robinson.

‘225\‘/ersar., Inc. supra.

- 228«Metal-cutter killed in gas tank explosion", undated newspaper clipping.

R
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removing gasoline from the tanks as-well as moving air through the tanks to vent
them of fumes. Th‘e'alr exhausted from the truck contained sufficient fumes to
reach the explosive level. A spark from the vehlcle ignited them and fire travelled
into the tank which exploded. %%’

The third area of concern is the improper disposal of tanks and their residual liquids
and sludges 'and~ surroundlng 5contaminated soil or groundwater 'The persons
contracted to remove tanks are also often required to dlspose of the tanks and their
contents as well .as any surroundlng contaminated soil or groundwater. (In some
provmces, a separate licence as a waste hauler is requrr_ecl ‘for these functlons.)A

The lack of standardized procedures for cleansing and disposing of tanks, plplng,land
sludges and the lack of avallable dlsposal options have been identified as problems
throughout Canada.

Certification of tank removers can ensure that they have knowledge of the pr.oper‘
methods of transporting and disposing of ‘hazardous wastes, and can provide an
important incentive to them to report any surrounding contamination to the relevant

“authorities where this is required, and a ’disincentive to illegal or dangerouse disposal

of surrounding contamlna-ted soil or resale or improper'disposal of excavated tanks.
The resale of leaky tanks by tank removers has been documented as a problem in
some cases, and as a suspected problem in others. '

One potential problem' area is that each of these three areas of concern is often dealt

_ with by different regulatory regimes, adm.inistered by different agencies. The timing

of removal and conditions under which tanks must be removed and steps to prevent
leakage into the soil may be covered by pet'roleum storage regulations; clean-up and
containment of any contaminants released to the air, soil or water may be covered

- by general environmental protection laws; transportation ‘and disposal of tanks and

piping and their contents and contaminated soil and groundwater may be covered by
a vanety of laws governing transportatlon of dangerous goods and wastes and waste

227"l\/laine Tank Removal Aocide_nt Prornpts Words of Precaution”, Tank Talk? App B in PEI report.

228p A. Johnston and D.E. Jardine, (Investigation into Methods and Costs for Disposal of Reémoved

. Underground Petroleum Storage Tanks -and Assocrated Contents, June 26, 1989, PEl Dept of the

Environment.
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" disposal. Fire hazards .'may be covered by the regulations governing petroleum
storage or by a separate fire code; and finally, safety of workers involved may be
covered by occupatlonal health and safety Ieglslatlon Fire officials, environmental
. officials, transportation departments, labour departments, and any other dep‘artment
given specific jauthority over the storage of petroleum brodUcts,'may_ be involved.

Critics of such reglmes often complarn of "fragmentation” of responsibilities and .
‘recommend -that a subject matter that'is subject to separate regulatory regimes be
admm_rstered by a single agency. This is not always a desirable or practical option.
Problems: have different aspects, each of which requires different ex‘perti'se To
amalgamate all the requrred expertise in one department is not always a practlcal

~ option. However, the fact that the removal of tank systems and their ass.ocrated
- waste products and contamination has so man'y aspects underli'nes the importance of °
’ensurlng that those involved in this activity are properly tralned in all these aspects

| and are accountable through ||censmg procedures )

Inspection of Tank Installation and Removal -

One .of‘ the recommendations of the 1974 Manitoba C]ea_n Environment Commission

Report was that tank installers be inspected. Hovvever,“provincial regulvations- often

do 'notrequire such an inspection and regulatory agencies have inadequate resources
to:carry out these -inspections. ' The combination of a lack of certification of installers

~and removers and a lack o'f' any  inspection of installation and removal operations
enhances the Iikelihood of the problems described above. Without one or the other,

“the possibility of -inexperienced, incompetent, or, unscrubulOus installers or tank
removers causing environmental and public safety problems is substantlal However

both certlﬂcatlon and rnspectlon are necessary for an effectlve regulatory reglme

The certification . of installers and removals is often viewed as a substitute for -
inspection of individual operatlons and a way to save money _For example this was 7
the ratlonale for Maine’s certlflcatron program. t Was seen by the government as an -
alternative to a detarled permitting and _inspection program. Such a program would

have required ten addltlonal staff to review detailed permlt appllcatrons and drawrngs .
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expensive program".

and to inspect individual installations. Thls option was reJected "based on the

determrnatron that the Maine Legislature ‘would most Ilkely not fund such an
228

‘However, the value of certlflcatlon lies partly in the possrblllty of revocatron of the

certification if work is substandard But unless the work is lnspected authorities are

unlikely to find out about substandard work in a timely fashion. Because of the delay
in leaks manifesting themselves, problems may not be discovered until years after
the installation. By this time, it is often impossible to prove the-cause of the leak.

Financial Assurance and Financial Assistance

The solution to replacing substandard tank systems with ones less likely.to leak lies
in a comination of requiring those who can do so"to carry adequate insurance or

provide other forms of financial assu'rance, and assistin_g thoSe.Who.cannOt afford to |

do so.

Those who . carry on inherently hazardous activities are often required by legislation
to provide some form of financial assurance to be used to repair-‘damage caused by

~ their activities or to compensate victims of those activities for their losses. ‘The

financial assurance - required is often in the: form of mandatory third party Irabrllty
insurance. {motor vehicle owners, pestlcrde sprayers, nuclear facility operators)
bond or letter of credit, (waste disposal site operators, mines) or requirements to pay

‘into a fund (rehablhtatlon of pits and quarnes in - Ontario, workers’ compensatlon oil

poIIutlon from shrpplng activities, deep well dlsposal of wastes in Ontario). -

'Although the underground storage of petroleum products is such an mherently

hazardous actwrty, Canadlan laws regulating thls actnvnty -generally- do not require
owners and operators of these facrlltres to provide any form of financial assurance.
If- the taxpayers and the victims are to absorb less of the cost of LUST damage, it A
WI|| be necessary for government to require such financial assurance smce insurance

229Woodward and Curran Inc., Summary and Assessment of Malne s Underqround Storaqe Tank V
Installer Certn‘rcatron Program, Jan 1989, p 3.
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companies will not provide coverage,to UST - owners and operators to cleanup
contamination on their own land or to compensate third parties.- They consider the
risk too great. ‘

In the United States, UST'o‘wne,rs are required by federal law to provide financial
assurance. - In 1986, Congress-passed legislation requiring them to carry insurance or

use other methods to demonstrate financial responsibility, such as letters of credit or -

self-insurance. =~ These requirements were pre"mised on the assumption thatAby'
creating a potentially large market, the legislation would .encourage insurers to:
provide .coverage at affordable rates. But because of concerns about whether this
Would happen, the Congress also amended the Superfund legislation to require the
General Accoynting Office to ascertain: whether insurance was available and
investigate the aVaiIabiIity of other financial assuranc_e methods. The legislation
~authorized the Administrator of the EPA to. suspend the requirement to obtain
insurance or other financial guarantees in cases where owners and operators’
demonstrate that this protection is not available. To obtain a suspension, the owners

and operators must show that they are banding togéther to provide insurance for

themselves or the the State |n which they are located is creating a clean-up fund that

Would cover LUST mcrdents

Arnong the provinces, New ~BrunsWick is one of the few that requires usT owners
and operators to carry third party liability insurance, and like the U.S. EPA, it has not

vigorously enforced these requirements because the government has found that

affordable insurance is not readily available.

The Congress also established .an Underground Storage Tank Trust Fund to provide

up to $500 million in clean-up assistance over 5 years where there is no solvent

owner or operator or the owners and operators refuse to cooperate in clean -up:. The
‘fund is financed by an excise tax of 1/10 of a cent on motor fuels- (including
gasoline, dlesel and aVIatlon fuel). The law also encouraged states to develop their
own Trust Funds as a supplement to or replacement for tank leak insurance. These
fundswould serve as cheaper insurance for companles who could not obtain
'insdrance from the private sector. In some cases, they also could be used as a

clean-up fund or to reimburse victims of pollution for their expenses.
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- regulations.and phase them in over a more "realistic” timetable.

In April 1987, the U..S. EPA published proposed regulations requiring all petroleum

tank owners and operators to maintain evidence of financial responsibility of betWeen
$1 million and $6 million, depending on how many tanks they own. The EPA
expec“ced to bring those requirements into effect in mid-1988.

H‘owever, a GAO study released in January 1988 concluded that UST insurance was
not generally available despite the increasing demand for it and "when available it

‘has become increasingly more expensive. **°) The GAO study found that only
-14% of tank owners in the U.S. had insurance. It reported that EPA had estimated - '
that approxnmately 65% of the tank owners who would be subject to regulation

Would be unable to comply. with the proposed fmancnal assurance requirements if
they were imposed in mid to late 1988 2! In fact, the tanks most’ likely to leak -
old tanks owned by small retailers, particularly those who do not monitor‘for leaks on
a regular basis - were those least likely to be sold insurance. 22 The GAO also,
found that other methods of demonstratmg fmancnal responsnblhty acceptable to the
EPA were largely unavailable or too expenswe for small businesses. Accordmgly, the

GAO recommended that EPA postpone the |mplementatldn of financial reSanSIblhty
233

As a result of ‘the GAO report, the EPA ‘phased in its financial assurance
requirements, giving those which it conS|dered to have the least resources WhICh

- included small petroleum marketmg firms and Iocal governments until October 1990

to comply.

The GAO updated_its r_ebort in Febr'uary of 1990. It reported that one of the largest
suppliers of tank insurance had announced that it would no"longer provide this
insurance and another was redueing its area of operations. In addition, most states
either had not established trust funds to help owners meet flnanCIaI responS|b|I|ty

requirements or had created funds that only partlally satisfied the regulatlons

230G36, Jan 88 p. 19.
#1p30..
232, 30.

2335, 57..
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cove'rage requirements. As'a. result, the GAO reported that small businesses Would
not he able to meet the extendeddeadlines, and "(t)herefore, whether EPA should
delay its frnancral responsibility requirements or suspend enforcement has again
become a pressing issue". 2** By February of 1990, 34 states had created trust
funds to pay for tank clean-ups and/or to compensate victims of leaks. - EPA had
given conditional or final approval to 23 of . those funds. 2*®  Some states
established clean-up funds, others -created insurance schemes, whileothers gave
loans to tank oWners to upgrade their facilities. 2%
GAO, some of the tanks still in the ground were "in such poor condition that they

will not . qualify for coverage 'under state funds." 27

- reported that where the funds have created "mini-insurance companies”, the -

- ‘amounts being collected through premlums or. taxes frequently fall far. short of what

might be needed to pay claims. 2% Because of the-inability. of small businesses to

meet the requrrements the EPA had given "a low prrorrty to enforcement, even

Where owners: could afford to comply 239

Obtaining private insurance at a-reasonable cost in the United States has continued

to be a problem for the smallest businesses - which- also tend to be the ones that,

because of old tanks and lax monitoring practices - tend to be the . hrghest rrsks
However, Iarge. companies have met EPA requrrernents by self-lnsurrng,-» some
. companies have gr'ouped together to form ‘insurance pools, and ,srate funds have
assisted other cornpaniesv to insure themselves or 'provide loans; foan guaran:tees' or
grants ‘to upgrade equipment. Companies with modern -tanks and leak detection
systems have found it sornewhat'easi'e_r to obtain private insurance. |

234

Committee on Environment and Public Works, United Senate, Feb. 20/90 p. 2.
. 235Guerrera p. 7.
236566 Tank Talk, Sept/Oct/92, pp 4,5.

23-"G.uerrera, p..7.

238Michael Bradford, "Captrves can reinsure underground tanks , Business Insurance, March 18,

',1991 p1 and2atp 2.

'23_‘°’.Guerrera, pp' 10, 11.
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Unlike the. United States, Canadian governments generally provide no assistance 'to'
tank owners who cannot afford to upgrade. their substandard and tank systems. In
Canada, there are a. few funds that have been established to provnde cleanup costs,

largely where owners ‘and operators are msolvent However, these funds generally
do not come: from contributions - by the.rndustry—that has created the problem, but
from general tax revenues, or, in the case of Nova' Scotia, from a provincial lottery.
They are too small to cover more than a small proportion of the anticipated clean- -up
costs, and they are not avallable to upgrade outmoded and defective tank and prplng ‘

‘systems.

In. 1993 faced with oomplalnts that businesses could not afford to comply with rts

,UST upgradmg requirements, the Saskatchewan government dlscussed the
possibility -of imposing a SurCharge on petroleum products to help ‘subsidize tank

upgrading programs. However, in light of criticism that this would subsidize polluters
and raise the price of gasoline to consumers, the government instead announced a

-relaxation of its rules. The deadline for ljpgrad’ing facilities, which was already the

longest in Canada was extended an additional year for all USTs and longer for those_

 that met certam monltonng and safety requrrements

Thus, in Canada rather than protect the environment be financially assisting tank X

'owners who cannot afford to upgrade their facrlltles Canadran jurisdictions have
instead delayed passing laws that require upgradrng‘or failed to enforce such laws.

While government assistance violates the "polluter pays" principle by subsidizin.g,

‘polluters with public funds, in light of the fact that the public will often h.a.ve to pay-

for remediation when these tanks fail and the .cost of clean-up will often greatly
exceed the cost of subsidizing preventlon the economlc wrsdom of thrs do- nothrng

approach is questronable

240News release, "Weins announces action plan”™, Government of Saskatchewan Information
Services, May 20, 1993. ' :
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Enforcement

. The weak link in most regulatory chains is enforcement. Government agencies
responsible for administration of regulatory reglmes desrgned to protect publlc health
and safety rarely have sufficient staff to systematlcally inspect facilities and to issue ‘
administrative orders or prosecute offenders A

The exceptions tend to be areas of regulation where the failure to enforce the law
has led to 'such serious consequences or such Wldespread adverse pubhcrty or
embarassment to the government that resources are increased. Examples that come
to’ mind are aviation- safety and inspection of meat—'packing plants. As vmentioned
earher however LUST has recerved relatively little public attentlon |n Canada, ‘and
the human resources devoted to enforcement reflect this.

The lack of enforcement of- UST regulations is notfor_ want of widespread non-
com‘pliance. For example, regulat{ions.requiring'daily dipping and inventory control
came into effect in Manitoba in July of 1976. It has been estimated that in 1976 and
1977, only 10% of the operators were complylng W|th these requrrements Bt

Two or three years after the provincial government sent out inventory books in
WhICh these records were to be kept inspectors were finding them empty. By .
: November of 1985, compliance had risen only to 50% on the first inspection. Even
- after a re-inspection, 20% of the facilities were . still not in compliance. 2*> The
situation in - other provinces is srmllar For example, a survey of 247 retall service
, statlons in Prlnce Edward Island.in the. summer of 1985 showed that 63. 4% kept no
mventory records. 18.5% kept records that did not meet the requirements of the

'regulatlon. Only 18.1% were keeping acceptable inventory control records. 243

2411985 conference, ediger. - .

24%ibid at 14

2431985 conference, Jardine paper.
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Among the barriers to effective enforcement reported during the course of interviews

conducted for this study were: the belief of government officials that they could not

match the lawyers that large corporations would use to defend prosecutions; the

refusal of superiors to support the recommendations of inspectors that prosecutions .
be launched; and the unavailability of a "ticketting 'syster'n"‘ to prosecute minor

violations using the simple, inexpensive and effective system used routinely

throughout Canada for minor hlghway trafflc offences

The lack of enforcement of LUST laws has been documented throughout Canada

since the 1970s. For example, a major recommendation. made .by, government and

industry'representa-tives who 'participated in a Canada-Wide workshop - on leaking

“underground stor'age tanks in November 1985, was "EN.FORCE EXISTING

INVENTORY CONTROL REGULATIONS" (capltahzatlon is in the original). *** ‘In

. 1988, the provincial. Department of the Environment told a Manitoba Court that the »
proylnce had only two rnspectors_ to enforce its gasohne storage regu_latlons. The

court was told that many facilities were "rarely, if ever inspected”.

- Despite the knowledge that enforcement is inadequate prOvinciaI'governments have
" generally done little to expand their.enforcement capacity. For example by 1991, as
a result .of a reorganlzatlon four staff members: of the Manltoba Environment
Department were each’ spendmg a portlon of thelr time-on such lnspectlons but it
" was questionable whether this actually represented any more time devoted to
inspection in actual person-years -than in 1988, when. thlS problem was
acknowledged in the courtroom.

In 1993, Ontario had approximately 30 inspectors to cover the entire province and.
" one relatively junior iawyer responsible for all prosecuti'ons Offenders are rarely .-
prosecuted even in the case of transgressions that appear to be blatant v1olat|ons of
“the law. The Fuels Safety Branch of the Ministry of Consurner and CommerCIaI
- Relatlons refused repeated requests for prosecution statlstlcs However _a review- of
five files obtained under the Freedom of Informatlon Act revealed the following:

’ Three of the five appeared to mvolve flagrant violations of the law having. serious-
consequences vet no prosecutlon was recommended or undertaken

#4Canadian Workshop on Leakmg Underground Storage Tanks, Summary and Recommendations,
" Environment Canada, March 1986. :
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1. in 1991, in Gloucester, near Ottawa, un unknown person removed the fuel onlv
| cap from an underground dlsused storage tank, causing groundwater to flow
into the tank and displace oil in the tank. This caused soil damage that

* required a $3,000 clean-up. - The tank had been out-of-use for eight years.
Thus, for five years its owner or previous ownerl'had been in violation of a
,regulation requiring the removal of such tanks. = No legal action wés

recommended or taken.

2. In 1976 a sewage treatment plant operator in ‘Huntsville Ontario was
_ hospltallzed after belng blown out of an exploding bu1ld|ng as a result of a
bunld -up of fumes. As described earlier in this report, the problem of leaklng.
gas at this. Iocatlon had been publlc knowledge for several weeks, yet nothing
had been done to. prevent the continued mlgratlon of fumes. According to an
acmdent report prepared by the Ministry, one Mlnlstry official concluded that
"no useful purpose would be served by prosecuting”, while one of the
Mmlstry s lawyers "felt that. we should not undertake to prosecute on 8(349)

due to a possible amblgwty in the Wordmg

In September 1990, a house in Lobo Township,'near‘London, had to be evacuated
by the local fire chief due to "heavy gasoline odour" in thevhome. According.to the
inspector, when three underground tanks at the -Township of Lobo garage were
_ removed "all...had numerous corrosion holes in the bottom sides and top". When
‘the inspector asked to see the d|p records used to monitor for leakage, he was told
the no 'such records were belng kept by the operators or owners of the tanks.

'Desplte an apparently flagrant vnolatlon of the law, no prosecution was

.~ recommended or undertaken.

This widespread lack of enforcement encourages a lack of compliance. As Donald
Jardine, one of the first government representatlves to become act|vely mvolved in

this problem has noted

OUT OF SIGHT, OUT OF MIND ) X . K v .
The Regula’ﬂon of Canada’s Leakmg Underground Storage Tanks o o - 7-45




To ensure that adequate‘inventpry tecords are maintained by all stations
it.is up to our department to enforce the regulations and penalize those
not adhering to the codes. This will require periodic checks of all

stations. If we neglect to visit stations the quality of the records kept
will suffer. If our department doesn’t see the importance of revisiting

all stations on a reqular- basis then that attitude will reﬂ‘ectidn station

owners/operators _and_ the maintaining of records W||| be neqlected

(emphasns added) 245

245

1.9_85, conference.‘
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Chapter 8 OTHER HAZARDOUS MATERIALS

Throughout ‘the world it has been common to store hazardous materials in the
ground, either in pits or in various kinds of.containers. In some developing countries,
for example, experts hﬁave suggested burying pesticide containers and residues |n ’pits
as a less hazardous alternative to dumping them on the ground or into watercourses.
“When India’s first nuclear fuel reprocessing plant'was partialy decommissioned in
19174, the liquid waste generated during the decontaminati.on of the interiors of
various processing equipment was transferred to underground storage tanks. Most of
-the contaminated -solid Awas:tes such as cotton mops, cotton rags, polythene (sic)
and rubber items, and metallic scrap were dlsposed of in "Ieak proof" underground

concrete: trenches 246

In particular, it has been common practice to store wastes

in.pits or "Iagoons . Until recent years, many su'ch pits were dug in porcus sand or

- gravel or fractured rock, which were particularl'y susceptible to - mobility of .
contaminants through the soil. In fact, until recent years there was a ‘wideSpread
‘belief, even among industrial personnel with scientific training, that wastes would

v degrade' or break down in.the soil into-harmless components.‘ In some cases, high

- permeability of such pits was considered an asset rather than a liability. At a waste

disposal ‘site in Stouffville; Ontario, for e'xample,. liquid industrial wastes were

dumped into several natural depressions or:‘ "kettles" throughout the 1960s. One

such depression was particularly valued by the operators of the site because'of their

ability to continually refill it with waste. . Known as “the leaky lagoon”, this

depression couid be filled with waste in the evenlng and it was empty the .following

morning.

As indicated in an earlier chapter even .as Iong. ago as the 19505 there were .
incidents involving W|despread groundwater contamination as a result of stonng
hazardous matenals in pits in porous soil. Later, the practrce of lining such pits wrth_
materials such as asphalt, concrete, dense cIay or plastic "liners became more
common. However this also has not entlrely prevented releases of toxrc materlals
into soil and groundwater. - ‘

+246p Kotappa et al., "radiation Protection Aspects in Decommissioning of a Fuel Reprocessing Plant”,
Radiation Protection, vol 1, p 27-30; M.K! Rao, "Decommissioning Aspects of a Nuclear Chemiical Plant™,
1978, paper presented at the International Symposium on the Decommissioning of Nuclear Facilities
{Vienna) 1980-1982: Summaries of reports of two eprdemlolomcal studles
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- Other methods of underground storage include the use of mine shafts, injection
wells, and caverns. In Germany, for example, barrels containing toxic chemical
wastes are stored in caverns cleared by potash mining. 2%

Leakage from underground storage tanks

A> wide variety of_rnat_erials are stored in underground tanks throughout the world, as
noted above, including radioactive wastes, other wastes, and solvents. Putting such
materials into underground containers is a step above p'utting them into a hole in the
‘ground,‘whether lined or unlined. However, although the most no‘rable .problem of
‘corrosion and other failures of underground tanks has been in relation to gasoline and
other fuels, there have been notable examples throughout the world of leakage of
other materials from underground storage tanks and piping. At the Hanford nuclear
reservatlon near Richland, Washington, the U.S. Atomic Energy Commission
disposed of radioactive wasteés in the 1950s by a combination of injection deep into
the ground dumping in open trenches or ponds that were then filled in by bulldozers,

and storage in underground tanks. 248 There has been extensive Ieakage from
'hlgh level radioactive ‘waste tanks at this facnhty Over 50 of 149 smgle -walled USTs
at this location have leaked or are suspected of leaking high-level: radioactive waste
into the soil and groundwater. - Some of these leaks were detected m the 1960s.

.2%%  Despite this, the Internatlonal Atomic Energy Agency’ endorsed the use of
underground storage tanks for liquid radioactive wastes in a technical report in 1972.

The report suggested that for underground tariks "where no secondary containment
is provided, measurement of the liquid level in the tank and waste mventory control .
will indicate leakages™”. No warning was prowded that this method of leak detection

247|nternational Water. Report, vol 5, no 5, Sept/Oct- 82.

' 2"'ﬁg“radloactlve waste dumped into ground - Degree of danger unknown, EPA says", G &M, March
28/91. : .

. 249y.s. Government General Accountmg Ofﬁce Envrronmental Problems in_the Nuclear Weapons}
Complex, Apnl 1989, p.3.
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is hrghly subject fo human error and is often mcapable of detectlng small, gradual
leaks. before they result in extensive releases. * Rad|oactrve matenal stored
underground at a facility in India has also leaked,lnto the groundwater %°

Another highly publicized situation in' the United States involved the storage of
solvents used in the _rnicroelectronics industry in California’s Silicon: Valley. Tne
State government has confirmed at least 100 solvent leaks fromAUSTs resulting in
more than- 60 public and private wells be|ng shut -down because of water

252

contamination. In one incident, an estimated 250,000 litres of chemicals,

lncludlng trrchloroethane,'a suspected carcinogen, escaped from the storage tanks of

253 -~ An excess of

‘a.semi-conductor manufacturer, con_taminating drfrnk'ing water.
miscarriages and birth defects led to concerns about a causal link. between the
leakage and the health problems and a law suit agarnst the tank owner, although a

government mvestrgatlon found that the evrdence was mconcluswe

Underground storage of hazardous substances in Canada

Many hazardous subs;canoe.s other than fuels'-are also ‘stored in Underground tanks
an'd pibing syetems in Canada. These include: paints, paint sludges, solvents, dry-
cleaning fluid, wood preservatives, coal tar, brine, radioactive wastes, acids,
isopropyl aloohol,vglycol, transmission fluid, and various wastes.

-The ‘storage of wastes in underground tanks is espemally common,- and is of .-
partrcular concern because wastes are often not uniform in composition. They often
consist of a mixture of ,ma_tenals, makrng it difficult and expensive to analyze therr

?5°International Atomic Energy Agency, Storage Tanks for Liquid Radioactive Wastes: Their Design
and Use, Technical Reports Series No. 135, Vienna, 1972. :

2°160 Minutes, February 13, 1994.
252 .- e . . !
National Wildlife Magazine, Feb 85.
‘253“High tech hazards”, Alternatives, Spring/Summe’r~85-.

254Cahfornra Department of Health Services, Preqnancy outcomes_in- Santa Clara county, 1980-
-1982 - Summarles of reports of two epidémiolic studles

-~
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.contents and deiermine the degree of hazard or compatibility with the design of the
tank system and the chemical composition of the waste, and consequently its
hazardousness may vary. greatly from load to load. '

It is not uncommon for industries to bury disused tan‘kertrucks_-in the ground, to be
used to store wastes and other materials, often unknown to regulatory agencies.
This was the-case, for example, at Varnicolour Chemical Ltd., an Ontario'solvent
reclaiming company whose president was eventually jailed for environm_ental
infractions. When a local en‘vironmen"tal group claimed there were tanks buried on the
company’s property, the Ministry of‘the Environment initially denied this. However,
' subsequently both a buried tanker and concrete tank with lines Ieadlng to a municipal
sewer were found. There were lines leading from the floor drain of a building to the
concrete tank, although they were not hooked up. Although this facrhty was
licensed by the Mrnlstry of the- Environment, and therefore plans and specifications
showing all potentlal sources of contamlnation should have  been provrded to the
Mlnlstry, there was no record of the existence of these tanks.

Und‘erground tanks provide an bideal’ method of carrying out illegal waste - disposal
actjvities and. other illegal actlvmes involving hazardous ‘contaminants, precisely
. because they are out of sight.  For example A-1 Sanltatron a waste hauling
company, used underground tanks: at a farm ‘in southern Ontario to ‘store liquid.
industrial waste from local industries, including latex and "fibreglass material" This
activity was dlscovered by the Ministry of the Envrronment which regulates waste
haulers and waste disposal, only after a disgruntled ernployee "blew the whistle".

Another waste hauler, Macs quu1d Disposal (1982) Limited, aSS|sted this illegal
~activity by falsifying the way-bllls that track every shipment. of liquid industrial waste
.to delete any reference to this location. Accordlng to the transcrrpt of an mtervnew
wrth manager of the second company, the rIIegaI storage went on for-about six years

before it was discovered by the Ministry.

A potential;foture problem area involves the increasing use of he‘at‘p.umps as-a
meth.od of heating water 'and'heatin-g,and’ c'ooli.ng bUiIdingis; ~The closed-loop
geothermal Aheat‘ pump is designed to remove natural heat from the earth to provide
space and Water heating. In the summer, the sys‘cern can be reversed to provide air-.
conditioning. However, tnese systems often rely on an’ extensive circuit - of
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underground piping containing heat transfer fluids. These ﬂuids.may be methanol,

-~ methyl hydrate, potassium carbonate, potassium chloride, or potassium acetate. in
1991, there were approximately 22,000 heat pumps installed in Canada. ?** The
system currently approved by the . Canadlan Standards Assocnatlon utilizes methyl
hydrate anti-freeze, which has been descrlbed as "hlghly toxrc to humans, aquatic

256"

"life and the environment generally". Such systems may involve several

thousand gallons of fluid.

There are far fewer leaks of chemicals from underground storage ‘tanks than gasoline
and’ other fuel.leaks, simply because there are far fewer chemical tanks than fuel -
tanks As a result regulators have pald less attentlon to these potentlal sources of

Contamlnatlon

However, however it is guestionable whether this relatlve lack of regulatory concern
is justified. There is no evidence that the number of chemical leaks or the amounts of
chemrcals that escape-as a result of leaks is any smalter than petroleum fuel leaks in
proportlon ‘to the number and size of these tanks. Moreover, the potential
consequences of chemical leaks are no léss serious than  fuel Ieaks.. A federal
government review of the possibility of a Bhopal-type accident in Canada shows that

® of the 150 most frequently spilled substances in Canada,. many are chemlcals
' that may be stored in underground tanks

®  of the ’chemicals in Canada with a high proba‘bilityv of release based on
: Vhlstorlcal spill data, many are chemicals that may be stored in underground

tanks

L] ' of the. chemlcals most likely to cause a Bhopal- type accident, that is,
chemlcals that form toxic gases or toxic liquids under pressure ‘that will easily
evaporate or form aerosols and possess good dlspersweyqualmes, that are
flammable or explosive liquids or gases, or substances which, on,bur‘ni‘ng_ or

255t geds & Grenville Board of Education v. Gerrard, (1991, 8 CELR (NS) 266.

gseLeeds, supra.
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reacting with other substances produce toxic substances or a serious_ fire or

explosron many may be found in underground tanks.

Many of these chemicals -are just as hazardous as petroleum fuels or even more SO.

: Many of them are as volatile as gasoline and mlgrate through soil and groundwater
just as quickly. Nor is there any evidence that the tanks contalnlng these chemicals
are newer, better designed, less likely to leak, or more closely monitored than tanks
containing petroleum fuels. A 1985 survey of its Ontario member companies by the
Canadian Chemical Producers’ Assomaﬂon for example revealed that 23 chemical -
companies had 5, 230,360 litres of chemicals other than petroleum fuels stored in
underground tanks in Ontarlo Ten of the 23 companies reported having had |eaks
from those tanks in the previous 10 years. . Only 14 of the 23 companies had
policies on underground storage tanks, and of those V14 only four described their
policy in terms of specific des:gn mstallatlon testing or mamtenance standards.  The
other ten dealt w1th the USTs only in a’ general corporate envrronmental pohcy

In fact, Canada has had its share of chemlcal Ieaks over the past two decades One
1n0|dent involved leakage of chlorophenol through the bottom of a concrete dip tank
at a lumber company in Penticton, B.C. around 1978. Chlorophenol, whrch consists
of a mixture of sodium tetrachlorophenol and sodium pentachlorophenol, with'sodium‘
tetra borate as a buffer, is a fungrcude used to prevent the growth of moulds and '
' fungl on wood The concrete used to construct the tank was porous, and as a
result, an estimated 16,000 Iitres'of chlorophenol over one weekend shortly after the
tank was installed. AcCording to a hydrogeologist who investigated the incident the
chlorophenol "went stralght down through the unsaturated zone until it hit the water
table, and from there it started flowing towards the Okanagan River" . This river.is
‘about 150 metres away from the Ieakmg tank and some downstream communltles

" obtain their drinking water from it. 28

"Although remedial action -prevented contamination of these drinkingWater supplies,
extensive remedial activities and litigation ensued. = Following a hydrogeological

257Environment Canada, Brhopal Aftermath Review: An Assessment of the Canadian Situation, March
1986. ‘ - :

258 eihsher, Dec. 5/90.
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investigation to determine the groundwater chemis\try and flow, used to identify the
location of the contaminant plume, relief wells were installed and pumped for two or
three months before the groundwater was purged of most of the contaminants. The
contaminated groundwater. recovered by pumping had to be treated. This was done
by discharging the groundwater to a bay at the Penticton sewage treatment plant,
where the organics were stnpped from the water using charcoal, before dlscharglng
the water to the river. '

In addltlon to the staff of Envrronment Canada 60 'staff members from other
government agencies became involved in respondlng to the incident |tself as well as
time spent by other government staff conducting ||tlgat|on between the federal
government and the owner of the facmty ’

In another incident a leak in a Iine'to an underground storage tank at a paint
products company in ‘Wlnnlpeg in 1990 resulted |n a report to thé Manrtoba
Enwronment Department that 330 kg of xylene had been lost, resulting in 110
tonnes of contaminated sand The company |n|t|aIIy reported that the contamrnatron - '
had all been contained in the sand fill surrounding its underground ‘tanks, but the

Environment Department was not satisfied, and requested that the company hire an -’

independent consultant to do soil testmg. The consultant reported that "the site is
highly contaminated”, and that the. contamination extended outward from the 'sand
fill. »*°  The facility contained six -underground solvent storage tanks, containing
mineral ’sp‘irits, varnish makers and naptha,- toluol, xylol, hi-flash naptha, and xylene.

(Hardy report, supra).

In June of 1989, an ‘explo‘sion at a solvent reclaiming plant in Winnipeg sent a fire
ball 150 feet wide 350 feet into the air. The total destruction of the building housing
the reclamation facilities prevented the determination of the source of the fire, -but

one of ‘the possible causes identified by the Manitoba Fire Commissioner was spillage ‘
from a waste dlsposal ‘tank, one of eight 16,000 litre underground tanks. 2©  As’
‘of June 1990, i‘t,apbeared that the owners of the prdperty would not be able to pay

259Hardy BBT Ltd., "Soil Contamin'ation Assessment, Phillips Paint Products", February 1991. ]
260

Manitoba Labour, Investigation Report - ExplosiOn and Fire, Solvit Resources Inc., December 18,
1989. ) . .

OUT OF SIGHT OUT OF MIND .

The Regulation of Canada’s Leakmg Underground Storage Tanks _ _ ) 8-7




for the cleanup of -the site. The Manitoba goVernment estimated that |t would have
to pay $20,000 to 30,000 to remove each of the underground tanks, as well as .
_between $50,000 and $150,000 to remove 71 drums of solid waste and to pump
‘the waste solvents out of the tanks. '

Summarres of reports of underground tank leaks made to Ontario’s Sprlls Actlon
Centre give some indication -of the variety of chemicals that leak from underground
storage in Canada, their sources, the range of quantities lost and the environments
lmpacted Summaries .of mcrdents from January 1988 to November of 1990 show
_ the following spills of chemicals other than petroleum fumes: Aprll 1988, a leak of
wastewater to the -ground at lroquors Chemlcafs in Cornwall 140‘ 740 Iitres of acid
_ solutlon at Stelco in Hamrlton on May 30, 1988; up- to 8900 litres  of
perchlorethylené lost when an excavator dug 'into'two'tanks in Timmins, June 20,
~ 1988; 10 litres of mineral oil containing PCB 'from a transformer at'Ajax Hyd’ro
August 1‘988 2250 litres of an unldentlfled substance leaking from a tank.at a
4 Brewers Retail store in Klngston 41,500 litres of waste pnntlng ink at Maclean
‘Hunter in Toronto; 20 to ‘40 Iltres of an oil and perchlorethylene mixture at a
,Petroca-nada facility in Ottawa in June of 1990,' an unknown quantity . of paint or
_ paint-related substances in Brampton ‘in July of 1989; a leak of isopropyl alcohol in-
‘Markham invAugust' 1989; a loss of 1000 litres of a paint and xylene mixture to the
“ground and the plant pond at a Ford Motor C‘ornpany facility in St. Thomas in
February of 1990; chromi¢ acid leaklng into the soil at NEO Industries in Hamnton in.
March of 1990; 800 litres of glycol and transmission fluid lost when a tank split at
- Navistar in Chatham ln' Apnl 1990; an unknown quantlty of solvent lost -to the
-ground at a'steel company in Scarborough in April 1990; solvent lo_st to the ground
and to a sewer from a tank“vent leak in Mississauga in April 1990; approximately
1300 litres of ‘a water-varsol mixture ‘lost- in Sudbury in June 1990; and roughly
" 2,000 litres of mineral spirits lost to the ground and the storm sewer from Colour

Your World in Etobicoke in July 1990,
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Further SAC statistics covering the -period January 1991 to February 1993 shdw
leaks or spills from underground tank systems of the following substances: paint
thinners, filter backwash water,hydrochloric acrd phosphoric acid, - turpentine,
6,480, 000 litres of "dirty recirculating water" from a steel production complex,
acidic pulp mill effluent, untreated sewage, ammonlum sulfate, solvent of unknown
character, and acetate.

In addition, brine has been alleged in 'a, pending law suit to have leaked from
‘underground tanks owned by Toront_o Hydro, interfering with the ability of a
developer.to construct a building nearby. ' | -

. The requlatory regime

In Ii-ghf of the information presented above, one would think that there is a sufficient

risk from chemicals other than petro_leum 'fuels_ to justify regulatione for. underground

tanks ‘containing these chemicals Simillar to _thos'e governing gasoline and other ‘fuels..

In fact, with the exception of Saskatchewan, Canada’s provineial governments. do

not have laws requiring the registration of such tanks, removal or upgrading of -
unprotectedv.steel tanks, monitoring, leak detection,_or removva'l of out-.of-service.‘~
tanks. With the ‘exception of standards for tanks eontaining‘ flammable liquids,
designed to prevent fires, and‘bres:'sure Vessels which are generally above- ground ‘
“there are generally no legislated desrgn and constructlon standards’ for such tanks
which the owners are requrred to comply with.

Provincial governments often have no ndea where such tanks are Iocated what they
~are made of, ar what is in them Accordrng to the Chair of a federal- provmcral task
force drafting a model law to regulate such- tanks, after Bhopal the commrttee made

" efforts to obtain-such information from industry, but met with no success. 2*'

Unlike petroleum fuels, which are regulated by a detailed, if inadequate code
governing installation, design, construction, monitoring, leak detection, leak and spill
reporting, and tank removal, chemical storage systems, whether below ground or =

261Kallungel.
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above ground, are subject only to general environmental laws, land use‘planning

laws, and where the-chemicals are flammable or combustible, by provincial fire

codes.

The use and effectiveness of ‘land use planning laws for prevent LUST has been

discussed in a prev‘ious chapter. Therefore in this chapter | will discuss the
applicability of environmental laws of general application and fire codes. o

Environmental laws generaily require owners and operators of facrlities that have the
potentlal to cause pollutlon to obtain government approval for the facilities, ‘
processes “and waste management practices require reportrng of spills and leaks;

give the government the authonty to issue’ preventive and remedial orders where
problems come to their ‘attentron,. ‘Less frequently, they provide for compensation of
victims of leaks, for mandatory cleanup and remedial action without a formal order
having been issued or proof of negligence; and a discretionary" power to require -
operators to provrde msurance or other forms of financial assurance to cover damage

they may cause

The 'requirement’t'o obtain prior approval however, is a hit-and-miss ap'proach to
ensuring. proper design and operation of underground storage facilities. Whether an
operator will apply for approval depends on whether it is aware of the requirements

"of the law and chooses to comply with them. [If not, ensuring that approval is.

obtained may depend on whether the operation comes to the regulatory agency’s
attention through routlne ‘inspections or complalnts from the public- or from the

operator s competitors.

Even then, there is no 'guarantee that the approVaI‘proce‘ss will include a review of '
the facility sufficient "to .identify” underground storage and to make approval
conditional on the tank-ownernieeting_ appropriate design,f COnstruction, installation,
monitoring, and operational requirements. As the Manitoba Fire Marshal summed up -
the current state of the law-in the ,report on the Solvit fire: '
To date the approach to control of hazardous materials and products (including
" hazardous wastes) has focuse_d on hazards that are intrinsic ‘to the maferial.
Similar attention has nat occurred with respect to hazards intrinsic to the
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industrial systems which process dangerous materials.i. There is no mandatory
overall examination of the process as a functional system by either the
'colle_cti'\_/e group of persons involved in the design, construction and operation _
of the system or by the regulatory inspection agencies. This situation. is not
unique to Manitoba but is also found in other Canadian jurisdictions. 252

An Ontario Government IawYer' summed up the deficiencies in these general
environmental laws in a paper presented in 1984. Aithough her comments referred
to the Ontarlo Ieglslation they are largely applicable to the laws of other provinces, .
which tend to follow a similar pattern. According to Linda McCaffrey,

(While the Ministry (of the Environment) has a Iegal'framework which
does allow it to address the prevention and consequénces of leaks from
underground storage facilities, - the existing frameVi/ork is. not designed
to. provide a comprehensive 'system of standards for the ‘designe','
installation,. operation, maintenance .and monitoring of underground
storage facilities Administratively, no comprehensive mventory of
’ abandoned or ex13ting facrlities is in exlstence, ‘no ~program. for
“inspection, monitoring and remediation is in effeot and no guidelines for
approval ‘of new facilities exist.. The 'Ministry responds.to-'reported 7
- spillls or leaks that come to its attention as a result of the creation of
' perceived pollution. While the Ieglslative and’ administrative response to
_actual pollution resulting from leaking underground storage tanks may
" be adequate the Minlstry has not planned and impiemented a provmce—
“wide comprehensuve prevention and early detection program for
underground system failures. Leglslation iS necessary, as we.II as the
recognition administratively of the need for such a ﬁprograrn.'

This was- reiterated two years later in a briefing note prepared for the Minister by-
. staff in response to a_n investigation .by. the Fifth Estate. The briefing note told the
Minister that, A ' '

*28250lvit Report, p. 21.
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While Ontario has laws regulating refined hydrocarbons and flammable
substances stored underground, it has few, if any regulations covering

other toxic substances stored underground. 26%

Provincial Fire Codes are based on the National Fire Code 'prepared by the National
Research "Council. Most provinces have suoh'a Code, often administered by a
~different ‘agency than the one responsible for underground tanks containing
oetroieUm fuels. Lack of coordination between the two agencies can be a problem.
- Fire Codes often do contain fairly detailed desngn standards, monitoring requirements,
and other provisions similar to those governlng codes for petroleum USTs. However
' these Codes apply only to flammable and combustible materials, and not to matenals
that may -be hazardous for other reasons, such as corrgsivity, carginogenicity,
mutagenicity, or react:vnty In eddition because these Codes are designed to prevent
explosions ‘and fires, they are not necessarlly adequate to address soil and

groundwater po'l!ution.‘

" Thus, ’rhere' are-both a large num'ber of'chernicals that are not subject either to
- petroleum product codes or to fire codes, and others that are subject to fire codes,
-but not adequately regulated'throughfthese codes in relation to dangers to soil and

groundwater.

The Canadian Councfl of Ministers’ of the Environment hes attempted to-address
these gaps in relation to certain petroleum -products by draftmg a model code for

"allied petroleum products™ that can bé adopted by provmolal, temtorual and

municioal governments throug’hout Canada. 'Thie Code ie an- attempt to harmonize
the provincial fire codes with the provmcnal codes for underground fuels by creating
a smgle code dealing with both fuels and other petroleum products Wthh are
flammable: or combustlble If adopted- by provm0|al and territorial governments this-
Code will be of great |mportance because it will apply many of the current regulatory
requnrements for fuel. USTs to USTs contammg other ﬂammabie and combustlble‘_
petroleum products such as solvents and thlnners.‘ Of particular lmportance are
requirements to register these tanks so that the governrnent will know where they
are, how old they are, ’.end what they are made of, and requirements to remove or

263lssues‘repo_r't: CBC'’s Fifth Estate Preparing story on underground storage tan’_ks, June 3, 1986. .
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upgrade existing unprotected steel tanks in the same manner that has been required

for petroleum fuel USTs. However, there contmues to be no_similar code for USTs
containing many other hazardous materials. ' '
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.Chapter 9 SEPTIC SYSTEMS

In most rural areas of Canada, as well as many urban areas that are not yet served
by sewers connected to sewage treatment plants, the main method of disposing of
sewage IS ‘the septlc system, consisting of a tank (usually buned) and a disposal
fleld ‘

Basically, the system consists of a tank into which sewage is _discharged from ‘
toilets, sinks, bathtubs, showers, and washing machines and a disposal field. Solids
are separated from liquid in the tank. The heavier solids sink to the bottom and the

~ lighter ones, such as fat and grease ri‘seto the surface, forming a layer of scum.
" Much of the sludge and scum is .liquified in the tank through decomposition. The

remaining solids must be removed from the tank periodically.

~The liquid flows out of the tank into the underground di_sposal field.” The disposal
_ field consists of rows of tiles laid in gravel-lined trenches. The effluent flows

through the tiles into the trenches and surroundmg soil where it is further dlgested by
bacteria in.the ground, is taken up by the roaots of plants or- evaporates into the air.

The tile field must be large enough to. allow this process of absorptlon and dlgestlon
to occur at a rate that does not overload the capaCIty ‘of the. surroundlng sorl to fulfil
these functions. The tile bed must also be a sufficient dlstance from wells and
watercourses to prevent them from being contaminated. .They must be constructed
in son with a permeablllty low enough to absorb the effluent and prevent surface
breakout and pondmg of sewage, but high enough 1o prevent effluent from migrating’

through the soil more ‘quickly than rt is treated. For this purpose, the tile bed must
' also be constructed sufficient dlstance above the Watertable and bedrock.

?The" septic tank itself can fail through corrosion or cracking that causes leakage into

the soil. or thlrou'g'h_ mechanic'alfailure that may prevent effluent'from entering. the -
disposal field, resulting.in overflowing or backup of effluent into the plumbing
system. ‘ ' '
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Once the effluent enters the disposal field, effluent may fail to be- absorbed by the
soil or digested for a variety of reasons, including soil permeability thatis too low or
too high, an excessively high water table, blockages in the tile due to damage to the’
tiles or bunld -up of sludge, or too small a tile bed

All septic systems have a limited life span. The tile bed will eventually clog up and
cease to fulfill its f'unction. Estimates of the expected life of a septic system vary
. from an upper limit of 15 years to a maximum of 30 years, depending on the expert
consulted. and the nature of the soils and other conditions in a particular area. Many
systems in Canada are reachlng or have. surpassed their life expectancy, resulting in
frequent complaints of pollutlon from these systems '
The results of. septic‘system failure can be exposure to bacteria, and*possibly' 1o
viruses, that can cause severe stomach and digestive tract illnesses as well as other '
diseases. Moreover even a properly functiomng septlc system wrll not’ adequately
treat. nitrates, phosphorus and other materrals found in efﬂuent such as some
’ pestncrdes solvents cleansers and degreasers, paint 0il, unwanted medicines: and

drugs,

Nitrate is of particular concern because it is thought to be a cause of. cyanosis or
"blue baby" syndrome a disease caused by ' oxygen deﬁmencnes in- the blood
Nitrates will accumulate in the.soil at a faster rate 'than they ureak down and will

eventually migrate through the soil to surface or ground waters

The United States Environmental Protection Agency has stated that éffluent from
‘septic tanks is the most frequently _reported cause of groundWater contaminationin
-the United ‘States. 264 It ha’sribeen s_uggested that groundwater contamination‘
from this source is the most frequently reported cause_ of water_—bor,ne disease )

outbreaks associated with the consumption of untreated groundwater. 265

. 264 g EPA, "The Report to Congress ‘Waste Disposal Practices and Their Effects on Ground Water
" 1977. . :

265M.V. Yates' and S.R. Yates, "Septic Tank Setback Distances: 'A_Way to - Minimize Virus
Co’ntamination of Drinking Water”, vol. 27, No. 2, March-April 89, p 202. ﬁ- : . .
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In December of 1991',-the_Cvomm‘ission on Planning and Development Reform in

Ontario issued a newsletter calling the issue of septic system poliution "a sleeping
giant". %®  The Commission quoted the. official in the Ontario Ministry of the
Environment res’ponslble for coordination of the Ministry’s: septic system approvals
program as saying, "...it's hard to get people to realize the sleeping giant that this

issue is".

The Commission noted that "the problem is now coming to light". It stated that

"evidence is mountmg about harmful effects of mstalllng septlc systems in urban-
style subdivisions. "Every jurisdiction got caught wrth its pants down" . accordlng to
a Ministry of the Envrronrnent official quoted in the Commission’s newsletter.

The belated dlscovery of the problem- of septic system pollutlon by the Commission
“and by regulators raises the question why government authorltles have been ' 'caught
- with their pants down". In fact, the problem is neither new nor novel. .Wldes.pread
; pollution from sept‘io systems has been a problem for decades, and .sonﬁe government
officials have been warnlng for almost 30 years that the problems would materialize-

that we are now facing.

It has been apparent since’ at Ieast,'the'A 1960s that the increasing density of
developments relying on septic systems was leading to widespread pollution
problems. For example by the mid-1970s, nitrate pollution of groundwater to which
.septlc systems were contributing had been documented in Nova Scotia, Delaware,
Mlnneapolls California, lllinois, and- Ontarlo. In fact, high nitrate values had been.
documented. in Caln‘ornra as early as 1947. 287 Nltrate levels in the Great Lakes
have also been steadily rising. N|trate nltrogen Ievels |n Lake Ontano more than
doubled between 1968 and 1987. %% ‘ ’

266NeW'Planﬂing News, vol. 1, no. 3, D-ec. 91.

i 267AlI examples cited in Gibb and Jones Pollution Hazard to Groundwater in Nova Scotla , N.S. Dept
- of Envuronment 1974. :

268lnternatlonal Jomt Commrssmn, Groundwater Contammatlon in. the Great Lakes Basin, 1993, p 20.
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John F. Jones, the former Chief of the Groundwater Section of the Nova Scotia

government warned of theprosblem of increasing nitrate values in ’groundwater in
1965. *° By 1974, Gibb and Jones reported that "nitrate values in some (Nova
Scotia) wells, ‘reached alarmmg proportions” ?° - They stated that it is likely that
excessive concentrations of nitrate in groundwater had probably existed in the past :
and were only belng discovered in the mid-1970s as a result of increased frequency
of water monitoring. They attributed these excessive concentrations to the increased
use of nltrate fertilizers and’ "the increasing 'density of individual sewage disposal
system development 271_ They concluded that. "...the még‘nitude of septic tank
- pollution- and/or contaminatlon increases with the depsity of development.i

Therefore, even if the problem is not current in Nova Scotia, it very probably would

happen in areas of concentrated septic tank development in the future. (Emphasis
added) 272

Similyarl.y,' outbreaks‘of water-bofne diseases attributable to septic systems have been
occurring for decades; and-have frequently occurred in areas of high se_ptic system
d'ensity. 273 For example, a high incidence of infectious hepatitis in the- Halifax
-area was attributed to contamination of wells by septic tank effluent in the early
1960s. 274 Outbreaks of hepatms typhoid occurred in such areas in Washington,
Colorado, Florida, Arkansas, Michigan, and other areas of the Unlted States

throughout the 1960s and 1970s and were documented in published stud|es. 278

269Jones above.

279Gibb, and Jones, 1974, p 5.
" 27'Gibb and Jones, p. 38.
© 272Gibb and Jones, p. 49.

273

Yates, "Septic Tank Density and Ground-Water Contamination”, vol. 23, 1985'.

2745 F. Jones *Groundwater Pollution, ‘paper presented to the Nova Scotia Institute of Agrologists,
Truro, NS, 1965. '

278g5ee reports cited in Yates. -
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Some of the potential problems were recognized in British Columbia as early as
1974. A government task force report’ on sewage disposal policies in unorganized

areas of that province recognized that land development in those areas was
characterized by a lack of long-term plannin'g.m_The report commented on the fact
that effects of future planning and sewage disposal were not considered in the
regulatlons governing on- -site sewage systems; limited, lmpreC|se and maccurate use
of percolation tests in determining whether soil was 'suitable for such systems; the
absence of any requrrement for periodic maintenance of disposal systems; and lack
of consideration of the cumulative impacts of additional development. A 1979 report
~ on septic tanks in the Okanagan Basin "implied that provincial regulations are 'not
strict enough”.?”7A 1987 government'reporton rural sewage disposal problems
identified 73 areas in the prove with significant sewage disposal problems. It
estlmated the cost of correctlon at $47 million.: The sources of the problem were
descrlbed as small lot sizes, cumulatlve effects of development of an area, weakness
of the percolation test, anddra;nage from uphlll‘areas. ‘Most recently, the
British Columb'ia'Ombuds-man_ conducted an 'investigation of the proc‘ess' of issuing '
permits for septic systems as a result of continuing complaints which Ied him to
,conclude' that "To many of those affected, the rules regardlng the creatlon of a

septlc field seem unclear, ever changing and rnconsrstently applied".?”®

Despite several amendments to regulations and changes in institutional arrangements
and methods of funding development infrastructure, the Ombudsman concluded that

‘ serious'problems had not been addressed:

_ 276 Sewage Dlsposal Task Group, ReVIew of Sewaqe Disposal. Policies in
Unorganized Areas of B.C., Intenm Report No. 1,'1974.

277 The Task . Force on Septic Tank Regulations, "Septlc Tank Sewage Dlsposal
Recommendations for the Okanagan Basin”, Okanagan Basin Water. Board October
1979 '

278 Clted in The On Srte Septic Svstem Permlt Process Offlce of the Ombudsman
British Columbia, July, 1989. : :

"27%9 Ombudsman, above, at p. 3.
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There remains little dispute that on-site sewage problems continue to
.cause many government o’fficials, elected politicians, land developers,
" and home owners enormous grief and frustration. The Charlie Lake
subdivision near Fort St. John (correction costs $2 million), the Black
‘Mountain Subdivision near' Kelowna (correction costs $6 -million), the
Pritchard S’ubdivi’sion near Kamloops (correction costs $1 million) and
the Barnhardtvale subdivision also near Kamlooos (“correction costs $20
.mi‘llion) serve as reminders of the high cost of fixing malfunctioning
 systems. There is 'g'eneral agreement th'at we 'have seen only'the
beginning of the emergence of such problem sites. Old standards and
practices used in approvmg systems 15 years ago for the most part
‘continue to be used ‘today.v As these systems continue to fail, the cost
of correction will increas s'ignificant'ly' It would aopear that strictly from
an- economic perspective, recommendatlons contalned in government'
" task force reports of 1987 and 1974 can no longer be |gnored 280

By 1977 - more than 15 years ago - the U.S. v_E'PA had concluded that septic systems
were the most frequently reported cause of g'roundwater"_co'ntamination in the United
‘States. - ‘There Was ample evidence to” support similar conclusions 'in Canada.
Accordmg to ‘one report, domestlc wells have been contaminated by bacteria or
nitrates in East Selkirk in Manitoba; in Sault Ste, Mane and Woodvnlle in-Ontario; and'
in Milton and Brookiyn in Nova Scotia. ' Many other. examples. are found in other
réports and in newspaper cli:pp'ings. D‘espife the’ evidence of a’ widespread - and
serious septidsYstem pollution- problem in Canada-, a 1986‘ report prepared for
Environment Canada conolUded th‘at. "Of all the major'sources of contamination
E septic systems receive the least attention, probably. because they are mundane and

. SO ubquItous that it is not reallzed that they should be an enwronmental concern"
282

28 Ombudsman, pp.25-6.

281Baak, 1986.

282Bsak, 1986, p3.10.
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If public authorities are just now "discovering" the septic system problem, the reason

does not appear to be lack of information.- In fact, the reason for the "discovery” of
the problem appears to be similar to the reasons for delay in dealing with the problem

. of leaking underground petroleum product tank systems. First, large numbers of

systems installed decades ago are now beginning to malfunction,- and se.condly,
increased population de‘nsity means that these failures are much. more likely to-cause .
adverse impacts on water used by neighbours for drinking or aquatic recreation than
in the past. This has now made it more difficult for governments to _continue to
ignore a problem that they have known for decades was likely to oceur. '

However, As a result of not taking action earlier, governments will now be forced
into a reactive mode in ‘which correction is generally much more costly and difficult
than prevention would have been, had action been taken earlier. h

The Economics of Leaking Septic Systems

The research -into the economlc implications of inadequate regulatlon carried out for
this part of this study was much- less extensive than the reséarch into the gconomic
impacts of leaks from underground petroleum tanks. Nevertheless “there is evidence
to suggest the same pattern that. emerges in relation to petroleum USTs, namely, .
substantial costs resulting from the failure to take steps to prevent leaks and
frequent displacement of those costs from the person at fault to third. parties,

Jincluding shifts in the cost of correction from vendors and installers responsible for
,constructlon of bunldmgs with deflcrent systems to purchasers of these. homes and

businesses and dlsplacement of costs from the burlders veridors and owners of
deficient properties to government agencies. '

Under Ontario’s regulatlons for example, the-officials responsible for admmlstratlon '
of the regulatlons are generally empowered to order the owner of a defective sewage
system to correct malifunctions rather than the vendor of the land or system or the
lnstaller.. Purchasers are often Ieft to their own devices to prove negligent deSIgn or

Ainstallatlon. Installation of a septic' system for a single’ famlly residence in Ontario

ge.nerally costs between.$3,090 and $6,000. However, system failure. may result in -
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remedial -costs may be as high as $25,000 per home. #*° Although such systems
are generally expected to last 15 to 30 years, in fact, one study found that 16% of

 the systems installed 'in Ontario between 1985 and 1991 malfunctloned within the -

first seven years. 2% The potential liability to consumers for the failure of these

285 At the time of writing, one

séwage systems was estimated to be $75. million.
outstanding law suit claimed damages ofv$ 1 million as a result of the alleged failure
of 15 septic systems and the anticipated failure of anofher 16 systems installed
between 1989 and 1993-in a housing subdiv‘ision in Ajax, Ontario. The developer
was suing the eonsultant who prepared a ré‘port on the soil conditions, the design’er'
of the systems, fhe installer, and the government-agency that approved the

systems. 286

Another economic consequence of'septic‘syst'em pollljtion is the need to replace
private wells with municip-a‘ll piped water supplies. Septic system contamination has
had this result, for example, in some municipalities in Nova Scotia 2’ and Ontario.
One former New Brunswick government official estimated that in-the 1980s-it

typically cost $2 to 43 millibn dollars, or an average of $18,000 to 20,000 per

. house, to replace failed septic systems in rural "subdivisions with sewer system and
central sewage treatment plants. Examples of this in New Brunswick lncluded a
subd|v13|on of about 50 homes outsude Grand Falls and the VIIIage of Barrett, near
VEdmundston, where "25 to 30 per cent of the wells were contaminated with fecal
material from their own septic. tanks". The _Iargest?portion of these replacement costs

was borne by the New Brunswick government.?®® Replacement of private water |
supplies by municipal services imposes additional costs on the.landowner as well as -

on public authorities. Such costs would likely be similar in the case of sewage

2830NHW p. 28.
2840HWP p. 28.
2850NHWP p. 28.

286 Cougs Investments Ltd. v. Todd Brothers Contractlng Limited, Claim issued
. July 27, 1993 Ontano Court (General DIVISlon) Action no. 53329/92.

287Minister’s Taskforce on Clean Water,‘ "Clean water for Nova Scotia, N.S. Dept of the Envt, June
1991. ' - : ‘ :

288 Robert Lutes, October 22, 1991
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contamination to those indicated for petroleum contamination in chapter , and are
frequently in the millions of dollars. For ex’ample,' several rural areas annexed by the
City of Windsor, Ontario in 1977 hed septic systems so primitiVe that septic tanks
discharged directly into municipal ditches and sewers. Mény of the lots were too
small to contain a disposal bed. As a result, sewer systems and sewage treatment
plants had to be built to service new subdivisions and to replace defrcrent septic
systems in these areas. " The cost has largely been borne by the federal government

- through.the Central Mortgage and Housing Corporation and through grants from the

Ontario governmeot and funds from the City of Windsor. Between 1987 and 1982,
$39.5 million in provincial and municipal tax dollars were spent on this. %

Residerits of a'ho.l.rsing subdivision in. London; known as Southﬂ Winds‘ Village, also
had to abandon their septic sysfems and connect to a newly-constructed municipal -
sewer sYstem only 6 years after they purchased their homes. - These septic systems
were installed around 1988, and- effluent was ponding oh_the ground above the
leaching beds within a few months. In at Ie’as't’ one case, the cost of carrying out an -
order. fro' convert the septic tank to a holding tank and pump it out every week or two
was -borne - by the Ministry of the Envir_on_ment.rather than the developer of the
subdivision or the contractor who installed the septic system.

Residents of such areas are also often required to contribute to the cost of such
replacement programs through "local improvement" ‘levies. For example, in the

‘McNabb subdivision in the Muskoka area of Ontario, a residential area -plagued by
“drinking water problerns to which leaking septic systems cohtributed ‘residents were

to. be connected to the town’s ‘water supply if they approved a local rmprovement
project. The cost to the 87 owners of 93 affected properties would be $506,000,

an average of $5,216 per lot. ?*°

Like the petroleum leak srtuatlon -those who Create the problem are’ not always
required to rnternallze the costs of preventron or correction. As indicated above iAn
some cases, homeowners who have purchased propert|es with defectlve systems are

required by government agencies to replace,them, rather than the vendor of the

_289Tom Murray, Director of Sewers Engineering, City of Windsor, Dec. 15/93.

290" Town water proposed for McNabb subdivision, The Herald-Gazette, July 14, 1993.
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property or the installer of the system. In other cases, rather than requiring owners
. of old systems to bear the cost of replacement, government subsidies are being
offered. ' ’ '

The Legislative Framework for Requlating Septic Systems

The legislative framework for regulatlng septrc systems generally includes two

- primary sources of regulation:

. ® " land use plannrng legislation, generally admlmstered by munrcrpalmes with
some oversight from provmmal departments which have responsibility to plan.
“urban growth and development and provision of housrng,

o - specifications  for- septlc system design and lnstallation' and licensing
requirements’ for septlc system installers, generally administered by provincial
_or municipal departments responsnble for protection of- public health or the

environment.

A_Commentators' generally agree that the problems in this area stem largely from the '
failure to integrate'environmenfal considerations.into the land use proc'ess. Many of:
the problems experienced. . with Ieaki'ng ‘septic systerns result “ from lack of
coordlnatlon between these two systems of regulatron or from authorities giving the
development’ process priority over the enwronmental protection process. The

~mandates of the two regulatory systems and therr admrnlstrators often conflict.
Development is seen as. a source. of JObS wealth creatlon and mcreased munlcrpal
and prov1nC|al tax revenue ‘while envrronmental protectlon places constralnts on this -
development and is percelved as imposing costs on developers and purchasers . .=
without com-mensurate financial.benefits. - ”

The results have been that land use planning approvals have frequently been Agranted
to sever, subdivide or develop lands which are not suitable for the use for which they
have been zoned because they cannot support a septrc system and the area .is not
-serwced by munrcxpal sewers. These lots are generally too small to hold a septic
system adequate to meet current.standards for the size and location of such’

systems.

OouUT OF SIGHT OUT OF MIND : .
The Regulatlon of Canada’s Leakmg Underground Storage Tanks . ) R 9-10




2RI »mm‘;? S

In other cases, howéver, the size and location standards themselves are inad‘equate'
to prevent pollution. For example, Ontario’s reguiations provide that. septic system
disposal fields must be a rninimum of 50 fee_t4from a dug well and 100 feet from a
drilled well or watercourse. The tiles must‘generaHy be at least 3 feet above
groundwater ‘However, these setbacks may often be inadequate, as there is
evidence that pathogenlc bacteria and viruses may mlgrate and remain viable through
greater distances. 291 While Ieglslatron often states that these setbacks are’
minimum distances, whioh can bé' increased'wh_ere local conditions Warrant,gre‘ater'
setbacks, th'ey' are often .app"lied mechanically, as regulators often have insufficient
knowledge of soil conditions and other Variabll'es ‘and of the relevant scientific -

considerations to justify imposing greater setbacks.

it ‘nas been suggested that the most important factor influencing ground water
contamination by septic tanks is -the density of.systems in an area. -The densities
allowed under most oLjrrent‘Cana-dian regulations‘ are far greater'than those
considered approprlate Thé u.s. EnvirOnmentéI Protection Agency has designated
.'areas with septic system densrtles of greater than 40 systems per square mlle (1
.sy_stem per 16 acres) as regions .of potentlal groundwater contamination. 2%2
“However, in the past the generally recognlzed legal minimum "lot size for septrc
systems in the United States has been about 0.47 acres. 2® This is similar to the
minimum_ size. lot that would be allowed, for examp!e under Ontario’s current

regulatlons

It follows therefore, that one of the simplest_ ways of dealing with the problem in
future 'septic' systernv approvals would be to increase the minimum size of lot that ‘
would be approved for any use that would require a septic system. A more complex.
but more scientific method of achieving the same goal would be to require more
‘systematic study.of the characteristics of each individual site, including soil poro'sity‘

21g5ee Yates and Yates, "Sepﬁc Tank Setback Distances, _énd‘studies cited therein.

22y 5. EPA report to congress - 1977.

2%3Reneau, “Changes in concentrations of selected chemical pollutants in wet, tile-drained soil
systéms as influenced by disposal of septic tank effluents™, J. Envir. Qual. v. 8, p. 189, 1979.
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and depth, groundwater fluctuations and rate and direction of flow, etc., rather than
the more-or-less mechanical application of legislated formulae to each site, regardless
of potential envi‘ronmental differences. '

The problem of exrstmg substandard tanks has Iargely ot been addressed by
- Canadian regulations. Unlike the laws regulating underground gasoline tanks,
regulations governing septic systems generally contain no requirements to upgrade or
replace the systems unless and' until _they actually malfunction or a.major change is
made in the use of a parcel of land that will impose additional loadings on the
existing system. -

As mentioned earlier, many of the existing systems have reached or are‘ rapidly
reaching the end of their expected life. Moreover, many of these systems are
currently handling much larger loadings of sewage than they vyere designed for as'a
result of lifestyle changes that have inereased w‘at'er usage,fsuch as Iarger'houses,'
automatic washers, jacuzzis, and ‘more fixtures per person than in past" Many _
cottages burlt for seasonal use wrth sewage systems designed to handle seasonal
Ioadlngs have been converted to .year—round use, with the result ,that loadings have

increased beyond their capacity.

Moreover, - like petroleum tanks, many of the oIder septic tanks are made of
unprotected steel, which will eventually co‘rrode j'ust as the petroleum tanks did.
- Yet there are generally no requrrements to provide cathodic protection to such tanks
or any limit on how much Ionger they may remaln in the ground

There is another similarity to most .petroleum tank regulations Although septic
' system installers must be llcensed in most provrnces there are often no requwements .'
that installers meet speC|f|c standards of competence to obtain. a licence. This is
particularly lmportant since it has been estlmated that approxmately 31% of
. leaching bed failures result from poor desrgn poor constructlon and lnaccurate souls
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information, all of which could be improved by ensuring competence of installers.
294

One - study of septic> systems in Ontario recommended that only  qualified
englneers be permltted to design, inspect and certify private sewage systems within

plans of subdnvnsnon

2%40ntario New Home Warranfy Program. -

2950NHW, p.v.
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Chapter 10 OTHER AREAS OF CONCERN

t

During the course of this study, some issues came to my attention: that. were not.
initially intended to be part of this study. The following a‘re some areas.of concern
that might be further addressed by organizations ‘interested in environmental and
public health issues. | ’ '

1. Above—qround ‘tanks

Although this study has focussed on underground tanks, the regulation of above-
ground tanks (ASTs). appears to be an area equally in need of reform. Several
commentators have noted that USTs appear to have received much greater attention
from regulators than ASTs. Regulatory attention has focussed on USTs rather than
ASTs both in Canada and in the United States. N ‘ ‘

, GoVernments have been a-Ware for many years that action is needed. .Ontario is still
' _using set of Guidelines for environmental protection measures at chemlcal storageh
.facrlltles adopted in 1978, . which covers aboveground tanks It has planned- to
update this document for many years. In May of 1988, an Ontario ofﬁc1al wrote that

"Based on our work plans for 1988, this has been identified as a Iow priority. A
tentative timeframe to begin this work is about one year from now". ¢ As of

May 1994, the revision had not been completed

Similar'ly,.ln October of. ]986, the -Ganadian Council of jResource and Environment
Ministers voted unani'mously, to establish and .ind'l;lstry—government task force to ‘draft’
an environmental code of practice “for - aboveground tanks containing petroleum,
products. ln December of 1993, this Task Force had completed a draft of the code..
The code would be. approved by the Task force, then sent to-the Councrl for approval
' before belng released to the public. It.would then serve as a model for provmcnal and
territorial regulations. 2 - As of May 1994, this code. had not been, released,
~ although- an Ontario official said that "It is releasable. ‘Apparently there’s some
_problem with getting the money to release it". ' '

296\ emo, Bartkiw to Hore, May 10/88.

297

Karr, telephone Dec. 14/93
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This attention is warranted, since regulatory requirements to upgrade underground

tank systems have created a trend in both Canada and the United States towards
' replacmg USTs with ASTs mcreasmg the risk of fire and explosion that the burial of
tanks was intended to reduce

ASTs range from small tanks outdoors and in basements to heat buildings and
outdoors or in barns-at farms to fuel machinery to large tanks at facilities such as
_refineries and bulk plants. As in the case of USTs, ASTAreguIa'ti'ons often contain
"'srnall tank exemptions", leaving residential and farm ASTs largely unregulated, even
though, as.in the case of -USTs, Ieakstand_spills frdm small tanks can-cause extensive

harm.

In the United Statee, it has been estimated that there are 800,000 to 900,000 ASTs
containing petroleum products and 200,000 in which other hazardous produets are
stored 2% The Envrronmental Defense Fund estlmates that 200,000- to 275,000
(20-25%) of these. tanks are leakmg 299 In 1992 there were 69 releases fromr
American ASTs mvolvmg a loss of over 6 million gallons of petroleum

The U.S. EPA has stated that if the owners_ of facilities with ASTS were required to .
remediate their releases to groundwater, this would cost them’approximately $790

million a year, exclusive ‘of costs that ‘would fall to third parties, such as property
devaluation, vnctrm compensatron and relocation costs. 801 Over a 20- -year period

298Aboveground Storage Tank Survey, prepared by Entropy Limited for the Amencan PetroleUm
Institute {(Washington, D.C. ) Technlcal Report RN-623, April, 1989, p. 1. .

29%epE study, p. 3:

3%%EDF study; p. 5.

30luThe OPA Liner Study {(Draft)" prepared by ABB Environmental _Services for U.S. EPA, Jan. 1992, .
p- 57. . : ) . o .
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(the approximate life 'of_ a liner which would pre\_/ént undérground releases) the
accumulated clean-up costs would therefore be $6.7 billion. However, the
Environmental ‘Défense fund has stated that this figure is probably "extremely low",
since the data base used in- the EPA study to determlne the’ llkehhood of releases
missed many of the known past releases

To my knowledge, no similar studies have been done in Ca.nada, so the scope of fhe
problem is largely undocumented here. However, th_ére are many' ASTs in Canada as
well, and we also have a history of leaks and spills from these facilities. In fact,
'~ there may be for more ASTs than USTs. A 1993 survey carried out in the Yukon
found that there were almost twice as many 'ASTs.as. USTs. 3% ‘Athough no
attempt was made fo obtain statistics on leaks and spills from' ASTs for this study,
several documented cases and some statistical information’ have come to my

attention.

Documented AST leaks and spills in Canada include, the following: 4,000 litres of
- gasoline.leaking_from an AST at a service station on Walpole Island, Ontario in July '
of 1993 3%*; contamination of private water. wells in Pierceland, Saskatchewan in
March, 1990 resulting from leaks or spills at an lmoenal Oil bulk plant. 3% '
In the 1989-90 fiscal vyear, 54 of 273 reported spills were overflows: from
aboveground tanks. "These overflows released 189,883 litres of matorial into'fhe

environment.

The causes of AST leaks and spills' are generally similar to the causes of UST leaks,
1nc|ud|ng improper mstallatlon cracklng of welds and. seams, and “corrosion of the.-
tank bottoms and plplng The thlckness of the floors of many ASTs is as llttle as ",
and the existing tank populatlon is aglng According to one Canadlan expert, "The
‘age of the vast majority of (aboveground) 'storage tanks is greater than ten years,

302E,.IZ)F study p. 8.
303y ykon Terr. Govt. Fuel Storage Tank Inventory, 1993.
304Gas Leak contained, London Free Press,-July 8/93, p. B1.

305grandt Itr to JS.
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with a- high proportion greater than 25 years". This expert told a conference in
February 1994 that "Even very modest rates such as 10 mils per year is a serious
corrosion rate on a 0.251" thick tank bottom approaching 25 years of service. While
sudden escapes from the visible portions of ASTs are more readily ascertainable than
UST leaks, slow leaks thrdugh the bottom of such tartks, like leaks from USTs, often
remain undiscovered for long periods and with similar results: extreme 'd‘ifficulty in
source deteotion'and remediation, extensiv'e grouhdwater’ _contamination, risk of fires

and explosions, etc.

In addition, there may be a greater risk of substantial spills during filling of'ASTs,
since liquids must.be pumped under pressure rather thar\ using gravity flow. Overfill -
standards for containment devices may also be inadequate. According to one
. repreSehtative of tank manufacturers, "Overflll ‘containment devices required around
‘the AST overfill port by most regulatory agenmes only contam overfills of 15 to 25
litres. .Should the overflll exceed this-amount, most AST systems ... result mAthe .

excess fuel con_tamlnatlng:theground surface. 3

. Moreover leak detection methods and equ1pment have the same hmltatlons as Ieak
‘detection. for underground tank systems, maklng it |mperat|ve to prevent leaks, rather
than try to discover and ‘cofrect them after they occur. 07 The EDF states,
"'Contlrary to the claims of some leak detection comvp-ahies, ‘the only way to ensure

“that an existing abovegro'und tank whose base is on the grotmd is not leaking is to

. take the tank out of operation and inspect it internally™. 308 -

One of the most obvious and long-standing problems in relation to ASTs-i's_ lack of
spill cohtainment structures. sdrrounding tank systems. Legislatioh frequently does
" not requnre dyklng or requnres it only. in limited circumstances. 'This"problem was
noted as long ago as 1954 by the Ontano F|re Marshal, who decried a proposal to
remove dyking requnrements from-Ontario leglslatlon governmg ASTs. In a letter to
the Deputy Minister of the Department of Highways, which had pnmary,respons’lblhty

3OGElson G. Fernandes “"A Prattical Guidt to Aboveground Fuel Storage Systems
in Proceedings, Underground and Aboveground Storage systems.

307g6e Rorty and McLearn for a description of hmltatlons of various leak detection‘methods for ASTs.

SO8EpE p 11.
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for what were then called the Gasollne Regulatron the Fire I\/Iarshal described the
“need for dyking. and the consequences of an amendment that would remove the

?

requirement to construct dikes:

"Almost no fire department in Ontario i5 equipped to extinguish fires in
‘large-size gasoline storages. There are special fixed installations for
fire-fighting which can be used by the oil company staff or the fire.
department, but these are much more expensive than dikes and have -
never been required under Ontario law. [n the existing situation, most
fire departments-are able only to try to control the fire resulting from
any rupture of the tank or leakage of gasoline etc. and to lessen the
spread of this to other tanks and storages. Mainly they are. able to do
this due to the diking. Without dikes fires in any storages will
undoubtedly spread and W|Il will inevitably have Iosses of many mllhons
of dollars ". 309

‘Dykes not only control the spread of fires, but also pre'vent flow of pollutants into

bodies of water.

Despite thrs regulatlons in Canada often do not require dykes or requrre them, as in
Ontario, only where the tank is in close proxrmlty to a body of water.. Even then

~there is evidence that enforcement of dyking requirements is madequate Canadian
governments often do not have basic mformatlon about the location, age, and
' con_dltron 'of ASTs and whether.they are protected by dykes. For example, in
response to a question from a member of the Liberal opposition-in 1992, as to how
" many abovegrormd tanks there are in Ontario,’ Where they are located, their age and
whether they are dyked the Fuels Safety Branch, which is responsrble for regulatlng
ASTs containing petroleum products, answered: "We do not have this information.

Branch emphasis has been- on addressmg underground tanks and _equipment . first”.

310 The available. evrdence suggests ‘that many ASTs are not dyked. For example, in
the Yukon, dykes were installed around only 27% of the ASTs rdentlfled in a 1993

survey, 3

309 tr WJS to MA Elson, July 55/54.

319MCCR Estimates Committee, _Teehnical Standards Division, Fuels Safety Branch, undated. ,

- 3"Inventory referred to on note.

OUT OF SIGHT, OUT OF MIND ) »
“The Regulation of Canada’s Leaking Underground. Storage Tanks : ' . 10-5




A R s

Moreover, although many tank farms throughout Canada do have dykes, there are
often openings in these dykes designed to allow. the escape of rainwater or melting
snow or for other reasons, which also allow the escape of material that has spilled or
leaked: For’example, follo'wing' a spill at a pulp'and paper mill’in_ Marathon; Ontario in

1981, an estimated 1,100 gallons of Bun_ker C oil entered Lake Superior through an
open valve in a dyke. *'?’Regulations which do require dykes often do not contain a
provision that requires them to be designed to eliminate or control such escape
routes. ' C ' | '

Conclusions and Recommendations

The solutions, as well as the problems, are similar ’to the ones ne'eded to prev'ent' and
detect UST leaks and to remediate their damage. These solutlons include secondary
containment, groundwater monitoring around tanks, and Ieak reportmg requrrements
Fencing adequate to dete‘r vandals is also-needed..

In addition, the EDF has reco’mméndedihat AST Iégislation“'sh'ould éontain provis.ionsA

covenng:’

° installation and design, including tank designs that protect firefighters;

@  corrosion protection for metal in contact with soil '

® splll and overfill protection and contalnment

® testmg and mspectlon before use of tanks, mcluding rebuilt tanks. and

. associated plprng, v
secondary containment of plplng or movement of piping aboveground,
“clean- -up and ﬁnanmal responsrblhty, mcludrng petroleum recovery and reuse;
clear Ieglslatlve authority to force owners to address aboveground tank
releases threatening human health and the environment ' ‘
minimum inspecti‘on and testing frequencies, and ‘
closure requirements, including any necessary clean-up activities. 33

312R. v.-American Can (Canada) Ltd., D.G. Pahl, J.P., June 25, 199’2, unreported. - -

313EDF p. 12.
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Other legislative provisions that are often found or rec_ommended in refation to UST,
which appear equally applicable to ASTs, include: ‘

° requirements for training and certification of installers, repairers and removers
of AST systems, '

- training and certification ‘of operators of leak deteétion equipment,

financial assurance requirements for such persons,

® . creation of an inventory of existing tanks, including their location, design and
construction, ége,’and‘locél soil conditidns, proximity to groundwater, surface |
water, and sensitive -aboveground and underground structures and land uses,
.and extent of dyking surrounding the tank éystem, and record keeping.

It has been suggested that records that should be kept by an o'wr'\er‘or operétor ofa
_facility containing ASTs should include: purchase “and installation records,
. _maintenance and repaif documents,' registration, _licences -and permits, master
calib'ration_ records, inspectidn reports, fresults of' tank testing, manufacturer’s
instrﬁction's,v Qperating' records, cathodic protection installation and testing. '

documents, and as-built drawings. *** -

Occupational Health and Saf,.ety"'

The safety: issues related to Workérs’ exposures to fumes while repairing or removing -
underground tanks are generally well-known as a result of several deaths that have
resulted from aéphyxiatioh or from explosibns_ of tanks. What is less well-knowhAAis
the long term impliqations “to human health- of- ékposu»re. to fumes, particularly
gasoline fumes, while'decommissiohing tank ~systems and- during disposal of
contaminated soil at landfill sites. ‘ o ' | |

In the United ‘States, there have been studies of exposure of workers and inspectoré
while de‘commissioning sites. However, less attention has been paid to exposure of .
landfill site workers. As mentioned earlier in this study, much of the contaminated

314

Rorty and McLearn,h "testing, Monitoring, and Maintenance of Aboveground Storage Tanks", 1991,
pp. 13,14, : :
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“soil removed from storage facilities is disposed of at ordinary landfill sites. To reduce
the levels of contamination to those acceptable to the operator of the landfill site, the
soil'is often "stirred" repeatedly to release the volatile components to .the air either at
the landfill site itself or before transporting it to the landfill site. In the case of
gasoline in particular, these volatile components are a high percentage of the material
‘and include some of the most hazardous. components. G‘overnment officials, oil
company 'ofﬁcials and consultants interviewed for this study had little or no
‘knowledge of the extent to which workers breathe hazardous substances in the
course of disposal of contamlnated soil. They generally expressed littie concern or
suggested this was not of concern. One government official dismissed the topic
Wlth the suggestlon that waste disposal site workers are routmely exposed to ‘a lot
worse thlngs To some’ extent this reaction may have been due to the fact that the
interview subjects from government agencies were generally those involved in fire
fighting or enVIronmentaI issues, "and not’ those responsible for protection of ]
occupational health. Nevertheless, a very preliminary review 'ofv Canadian regulations
'dealing with occupational health suggests that Canadian regulations are much less
comprehensive in dealing with this kind of problem.

~ Landfill sites do, in fact, emit various gases even when d‘isposal operations are not ‘
being carried out. The maln gases produced are methane and carbon dioxide. The
" former is creates a risk of fire. Both are greenhouse gases which contnbute to
global warming. of greater concern, however, in relation to this study is the fact
that non-methane organic compounds (NMOCs) including several found in oetroleum-
contaminated soil have been measured being emitted from landfills in trace amounts,
“even when the waste has been covered with soil. 318 ‘The NMOCs found in the air -
at Iandﬁlls mclude ethane, toluene, propane benzene pentane, perchloroethene
hexane and many bromlnated and chlorinated species. Some, such as benzene,
toluene are found in gasoline and other fuels. Some, such as perchloroethene are_
frequently stored in underground tanks, and may also reach landfill sites through soil
clean-ups. Emissions are of concern since .many of these substances ‘are carcmogens

or otherwise impair human. health

] 315s EPA, Air Emlssmns from Munrmpal Solid Waste Landfill - Background Information for Proposed
Standards and Guidelines, EPA-450/3-90- 011A, March 1991 »
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Occupatlonal safety and health regulatlons throughout Canada do not usually deal'

specifically with underground tanks. Instead, they deal more generically with
"confirmed spaces”. These laws arerelati’vely specific as to safety precautions that
must be taken before entering'confinedlspace’s 'such as ASTs, USTs, Ships’ holds,

‘sewers, tunnels, pipelines, and silos. They are much less specific, however, when

~ dealing ‘with workers who may be exposed to fumes in the open air or partiall
enclosed spaces, suchfas‘pits from which tanks are béing removed and.landfill sites.
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Chapter 11 LESSONS FROM LUST

What lessons can be learned from how Canada has handled the problem ‘of leaklng
underground storage tanks? The lnformatlon needed to predict a LUST problem has
been available since “the 19603 or earlier.. The magnitude of the problem has been
obvious to government and mdustry since at least the mid-1970s. Since then; there
have been continuing attempts to deal with the problem of petroleum fuels,
particularly at gas - stations. Nurnerous task forces have been. “formed, the
effectiveness of. existing technologies has been studled new technologles have beenl
developed tested approved and sometimes made mandatory.. Information has been

‘disseminated by government and fuel, suppllers to owners- and operators of tanks.

The result ha‘s been consider_able‘. progressvin removing unprotected steel tanks and
lines from the ground»and replacing them with second generati'on tanks and lines or
upgrading them by internal lining or cathodlc protection. In some cases, third
generation tanks and lines. are ‘now being used. Nevertheless it has “taken

4approxrmately twenty years from the time the Mamtoba Clean Envnronment

Commission first publlcly sounded the alarm to remove or upgrade most but not all
of the unprotected steel tanks containing petroleum fuels” at gas stations and
institutions, and to lmplement tank regnstratlon and installer tralnlng programs. The
‘unprotected steel tanks that were upgraded or replaced |n the mid-1970s, when this -

.was first requwed are now approachlng 20 years of servnce How much longer will

they last before the problem,beglns to recur? - In most cases, there is no legal
requirement to monitor these tanks for leaks, othe_r than the imprecise and largely

unenforced requirement to "dip" the tanks daily.

The technology required for tanks installed after .the mid-1970s is now obsolete.
Third generation systems are less likely to leak, but more expensive. Most provmces,
do not require thelr use except in partlcularly sensmve enwronments '

. Moreover,~ the refinements in the laws governing underground  fuel - tanks have

generally not been made for USTs contaihingj' other chemicals or for septic systems.
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Why has it taken so longA'to do so little? LUST illustrates many features of our

regulatory system that work against faster and more effective action.

1. The lack of a multi-media approach to environmental regulation. Our'regulators
and industries often do not _'t'ake a holistic approach' or apply an -ecological
perspective to deVeIopment of regulations and industry practices. Instead of viewing
the environment as a integrated system, the. regulators focus only on air, ‘water, or,
more recently, soil. Their attempts to solve a problém in one environmental medium
often move the problem to another fnedi_um. "The problem of soil and groundwater
contamination was cfeated by the decision. to bury tanks to reduce the problem of
fires and explosions. The regulators looked at this problem'in isolation and solved it
. by creating a new set of problems. ' :

2. The lack of an anticipatory and preventive approach' to environmental regulation.

Our environmental laws have largely been directed to-cleaning-up bollution after it
“occurs rather than anticipating and preventing it. Once the LUST problem became

widespread, industry and government began extensive consultations, studies, etc. to
determine how to solve it. This took time. In interviews, industry and govérnment

“officials often ]UStlfled the time it has taken to get where we are today on the basis -

of the lack of knowledge of the extent of the problem, its causes and its solutlons
“when the problem became obvious in the mld—197_Os. When looked at in this- light,
the rate of progress may appear acceptable. ’

However, from a di_fferent: perspective, the rate of 'progress rﬁay appear less
acceptable. The only reasonable approachAt‘o‘ the LUST probl‘em is prevention, since
clean-up after the  fact is p’rohibitivély costly. at bést and impossible at worst.
However, the system was not designed to anticipate and prevent a wxdespread LUST

problem, but only to react to it after it was aIready underway. Steel rusts. It does‘

“not take a sophisticated knowledge of. science to know that if you place unprotected
steel tanks and llnes_ underground, they will eventually.corrode. - In fact, as indicated
-in an earlier chapter, it was well known since the 1940s that 'und_ergro'und' pipelines.

and tanks were subject to such corrosion, and - cathodic protéction’ was
recommended for such pipelines in the late 1940s. What was lacking was not

knowledge of the potential problems and their solutions, but the will to act on them.
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Although action has been taken to ensure that unprotected petroleum fuel tanks are
removed and many provincial regulatory codes dealing with these UST have been
updated, . as earlier chapters show, the same attention has not been given to other
USTs and ASTs which may create similar problems, even though these potential
problems are well-known to industry and government. Examples of delays cited
throughout this study underllne the |nab|I|ty or unwnllmgness -of the system to
prevent pollutlon rather than apply costly after-the fact solutions.

3. Human and financial resources. - Government ~depa<rtments responsible for
envirenmental protection are generally understaffed and undermanned. . From time to
time, estimates are made of the amount of money needed to’ address an
- envnronmental problem Frequently, it is much more than is available. | know of no
studies that have attempted to determine the number of insprectors, scientists, and
other staff members. needed regulate in an effective'manner_. Nor V\{aSVI able to
obtain __from government .'de‘partments any estimates of the staff needed to
adequately implement and enforce UST'reguIa-tions. l\leVerthele’ss, the data obtained,
some of which.is referred to earlier in this study, appears to confirm that government
agencies do not have the financial ‘or -human resources needed to do their jobs
effectively. - Nor are governments generally willing to further raise taxes or impose
fees or levres on mdustry to raise the money needed to address these problems at an .
earlier stage. |

4. Assessmg the risk. Ultlmately, democratically elected governments must
represent all their constituents using their best judgement of what is reasonable and
attempting. to balance competing lnterests. How they do thls, however, raises-
s‘erious questions First, it'is apparent in the.case of LUST that gouernments often
made these demsnons on the basis of limited lnformatlon "As 'indicated in earlier
: vchapters governments have made onIy limited efforts to ascertain the relevant .
information, such as ‘how many tanks are ln_ the groundf where they are Iocated,
what they are made of, how they were installed, their age, and their contents. Few .
efforts have been made to compile statistics on-the scope of the harm being caused |
by LUST and the associated costs and who absorbs these costs. It is very difficult
to justify stringent environmental laws when an affected industry effectively
documents the costs to its members of _implement_ing such legislation and lobbies
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agamst the lmposmon of such costs, ‘while the regulators have almost no information

about the costs to socnety of not implementing these regulations. -

. A second shortcoming of this process of assessing risks and b,eneﬁts of alternative
courses of action is that it has been carried out iargelv in the absence of m.eaningful |
public discussion. As the. Canadian Institute for Envir‘onmental Law and Policy has
'pomted out, "Risk assessment deals pnnc:pally with questions of- science -and fact. It
means the evaluation-of the threats posed to envrronrnental quality and human health
an{d safety by particular events, activities or situations. The questlon of social and
‘political acceptability of ~ri_skA'is a different matter. It is one which is fundamentally
moral and'political in’ nature It involves a transition from questions: of what is or .
what mlght be, to questions of what ought to be".

The decision as to how to balance the known risks and benefits from alternative
courses"of action according to CIELAP, is not just one of' risk-benefit’ analysis, but of
- development of publlc policy  using what has been learned from such risk
assessments. Often, however, both the r|sk assessments and the "public pohcy

decisions based on them are made by govemment in consultatron wnth affected C

industries, but without any consultatlon with the general’ publrc or with those who
‘suffer dlrect harm from the poHutlng activities or groups that represent them.

LUST is no exception. There have been few government efforts to inform the public
'of the LUST problem or involve the general public or public interest groups in the
formulatlon of pubhc policy. This contrasts markedly with the approach taken in the’
United States. There, materials have been prepared by State governments to educate
school . children about groundwater protection, including - descriptions of the
" _contribution of LUST to groundwater pollution" the US- Environmental Protection
Agency has produced posters, funded newsletters made lts studies publrc and
taken other steps to educate the public about thls problem. ‘In Canada, almost all
'government communlcatlons ‘about LUST have been’ dlrected to the. oil industry-
rather than to the general publlc or to envnronmental or. consumer groups To my
knowledge the only efforts ever made by government or industry in Canada to
- inform the public of this p}roblem. were Envuronment Canada’s pub,llcatlon of a fact
sheet in 1986 and its 1987 revision, Environment Canada’s funding in 1985fof a
legal review .hy the Alberta Environm'ental Law _Ce‘ntire and funding of subseque_nt:
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editions of this legal review by the Canadian Petroleum Products»-lnstitute, a waste

reduction oompany and an environmental” consulting firm, and a contribution by

PACE, the predecessor of CPPl to the cost of producing "Petroleum on Tap", the

Conservation Council of New Brunswick’s 1986 report on leaking underground

petroleum tanks. S : T

cher than the examples given above, none of - the government and industry
_.‘rep'res'entative .int_erviewed forth'is studv could give anv exapgzplesof efforts to inform

or educate the public about this problem. .

~.One of the recommendatlons of the Conservatlon Councnl s report was that the New
- Brunswick government should embark on a pUb|lC lnformatlon campaign to increase
public awareness about the threat. posed to drinking water supplies by leaking
uhdergrOund storage tanks: This proposal was never |mplemented nor was a similar
recommendation made by an Ontarlo government hydrogeologlst to hlS Ministry.

5 The role of public mterest groups “The silence of enwronmental groups in Canada

o Canada has also been a factor in the pace at which progress has been made. The

.Conservation Council of New Brunswick is'the only environmental group in Canada, -
to my knowledge;_ that has made any substantial effort to educate the public or lobby
government for.stronger UST 'regulatlons. The Council was unaware of this problem
_until it discovered a disproportionate number of LUST incidents during a study of -
groundwater contamlnatlon in New Brunswick. To its credit, the Council recognized
the srgnn‘rcance of this phenomenon and began to prepare a publication on the
" subject, Petroleum on Tap. This study had much greater rmpact on public pélicy '
than it ‘might otherwise have had as a result of the fact that the study was released

,four days after.a series of LUST explosions destroyed three buildings and damaged. :
several others in downtown Saint' John, causmg the evacuation of about 2, 000
people | am not aware of any other env1ronmenta| group that has made an. effort to..
alert the public to this problem By contrast, several enVIronmental orgamzatlons in -
the United States have published books, pamphlets and other material desrgned to
alert the general publlc to this problem
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6. The role of the media

The Canadian media also largely ignored this problem until the 1990s. By contrast,

in the United States the prestlg|ous public affairs program 60 Minutes reported that
this was a major environmental problem in 1985."

' i g “ir. 0 .

The Canadian. media have often reported on individual LUST incidents. However, the
reports generally treat eachrincident as an isolated event, and not as part of a pattern
of conduct or an example of a widespread problem. Rarely has a Canadian
newspaper reporting a LUST incident indicated that it is 'su‘spected that up to 10,000
such leaks are occurring throughout Canada, or reported the number of similar

incidents in the area over the previous year.

As a genera.l ru|e,,only incidents resulting in death or other dramatic outcomes
receive this kind of conteXtual' analysis in the Canadian media: Reporte_rs tend to
provide some context in which to view individual incidents only in such cases. For
example, when a young black purse- snatchlng suspect was shot by Toronto police in.
- December of 1991, a- newspaper reported that this was "the thlrd unarmed young
black suspect who's been shot by a Metro’ pohce officer since September”. This
kind of analysrs was provnded because the earlier shootlngs had resulted in an outcry
from the Black commumty that Toronto police ‘were racist. 3'® Similarly, following
the Westray mine disaster in May of 1992, the media reported on various aspects of
the political process that had led to approval of the mine in which 26 workers died
dunng a methane explosuon and the history of events that mlght have provnded a
warnrng of the pOSSlblllty of such an accident. '

Rarely do the media report similar details of the history of a LUST incident. In part,

this results from the failure of government and environmental groups to provide the
~media with the lnformatlon needed to provide such a context, and in- part it results

from a failure of the media to ask the appropnate questions. An interview with a

reporter who br.oke a front-page story about a dramatic LUST incident provides a

telling example of the failure of the Canadian.media to appreciate the s'ig_n'ifica'nce of
" the LUST phenomenon. In 1978, the Toronto Star ran the story of the LUST situation

318Glenn Cooly, "Gunshock - Latest shooting rekindles fears that officers hit the pavement armed

with guns instead of strategy”, NOW,.Dec.- 12-18, 1991, p. 12.

ORI AR \'vso,innlﬁ‘m:vm 728 \v.vnv‘.m:w:-, e i A S Y P

OuUT OF SIGHT OUT OF MIND ) )
The Regulaflon of Canada’ s Leaking Underground Storage Tanks . - . : 11-6




R R B R

in Port Loring, which has been described’ earlier in this study, under the headline,
. "Beware! This water can sfart a blaze". The story began: "It's been two years now
and the water that comes out of Audrey Davis’ taps is still polluted with gasolme It
can catch fire. It's undrrnkable It stlnks" ) , S V

' . o ~ I8Tre .
In light of the newsworthiness of this story, | asked Mr. Howard in‘ 1992 Why he had
scope of the‘problem, he expressed surprise. He did not ;know there was a LUST
problem. He had assumed that Port Loring.was an isolated event. 3

7._Disinformation and Misinformation

~ Freedom of information laws have made available to the public documents that
‘would have been im:po_ssible to obtain. a few years ago. For example, much of the
information about the severi'ty of the LUST problem in New Brunswick and the-
'Warnmgs by civil servants to their superlors which contributed to the .creation of a
political climate conducive to reforms’ in that provmce came to light through an
lnformatlon access request made by the opposrtlon Liberal . Party. under- New
Brunswick’s freedom of ihf_ormaﬁtion legislation.. {(New Brunswick was the first
province to pass such legislation). :Hewe'ver, these: iaws' have done little to change
the attitudes of govern’ment officials towérds.the' disclosure of informétion. The
reluctance to release information has been documented, for example,' Vb'y Canada’s
first Commissioner under the federal Freedom of Information Act, who released a |
" report on this subject in 1990. 37 The extent to which government officials
voluntarily release information without requiring a  requester to use the costly and
time-consuming. formal FOI ~procedures dependings largely on who the reqdester is
and why he .or-she wants ‘the information. Frequently, the first questions a civil
servant will ask- someone requesting lnformatron about a problem such as LUST are,
"Who are you representmg?"'and "Why do you want it?". A representatlve of
another government. agency -will often have little dlfflculty obtamlng information that
will be witheld from a member of the general- publlc or a representatlve of an
- environmerital group. ‘ '

#17See p. 73 EOT.
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Moreover, misinformation will often be provided. Here are a few examples during

'the research conducted for this study:_ :

° A;A representative of a nuclear facmty in Manitoba, from whom mformatlon
about storage of radroactrve wastes in underground tanks was requested, told
me "You must bé mrstaken. . There are no tadioactive wastes_ln underground

~_tanks in Canadav". When confronted with the fdct that the Atomic Energy
Control Boé‘ld; whiéh regulates such facilities, had confirmed that there were
such tanks at her facility, the official 'acknOWI'edged the existence of tanks of

" low-level atomic waste and explained that she thought |- meant high level.
‘radioactive waste, which is not found at the facility. - - ' '

o In response to a researcher’s letter to Her Majesty’s ‘Inspectorate of Pollution
in England asking about the scope of the problem' of- Ieaking'runderground
tanks in that country, the following response - was received: "l am afraid |
cannot help on this matter as there are no leaking underground storage tanks-
in the UK". When | wrote to ask how the UK has been so fortunate as.to

-. avoid or ‘eliminate - a problem found throughout North Amerrca [ received
"response from another official explarmng that the first offlcral had assumed
that | was referrlng to leaklng tanks-of radioactive waste. However, there was
nothing in the researcher’s lnltral letter- or in the rnrtlal response that could ‘
account for such a mrsunderstandlng

_Moreover government officials frequently "dvo‘wnplay"} the significance of
envrronmental problems in deallng with the media and the publrc even though they
may admit the seriousness of such problems among themselves. Many of the letters
received in response to-requests for information contained. numerous reassurances .
that the problems addressed were minimal or listed numerous steps being taken to
address them. For example, letters received in response to requests for information
" about how much publlc money is belng spent on addressmg LUST rncrdents stressed
that the persons who- caused the problems pay for most of the cleanup costs, and
- the expenditure of publlc funds is an’ exceptional situation. The letter received from
authorities in England when they eventually admitted that tank leaks do exist-in that

country, provides the flavour of such reassurances:
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"Petroleum licensing authorities take ver‘y‘seriouslyvthe problem of leaks
from underground tanks, primarily because of the risks of explosion or
fire, but also because of the envifonmental imblications The
requirements for tank testing are designed to ensure that if a leak exists .
it is - found qUIckly but increasingly, the . e,gnphasns is placed on
prevention by means controlgng the life of tanks. With the lntroductlon
of glass- flbre reinforced plastlcs and more sophlstlcated means of
testing there is reason to hope that Ieaks from taqu W|II become a’
thing of the past.” ' o

(3]

s

A similar example of such reassuring language is found in a memo by an’Ontario
Mlnlstlry of the Environment hydrogeologist to hus superior, descrlblng his contact
with a producer. from the CBC’s Fifth Estate. The producer had Aasked him if he felt
that there was an adequate‘program Vimpl'emented to protec¢t the public from future
leakages. He described his response as follows: '

It was indicated that the Petroleum Industry in co-operation with the
Ministry of Consumers (sic) and Commercial Relations has implemented -
a storage tank-replecement program to reduce future ‘leakage problems.
Inspection in response to leakages by government agencnes appear to
be satisfactory to handle the problem. '8

The approach of minimizringrthe scope of a problem and stressing the positive actions
being taken may be a very useful exercise in self-justification, but it does nothing to
create public support for. programs to improve the Situation further.

These lessons are not new. Enwronmental actlwsts and academics have made the
same points numerous times ‘over the past two decades. ‘The LUST situation,
however, suggests that many of these concerns are-just ‘as relevant today as. they '
were twenty years ago. There have been many cnanges in society that promote a
faster and more effecti've' resp.onse to environmental problems, inoluding' invcrea"sing
public awareness of environmental concerns and Asupport for political and economic
responses to them- and the growth of an enVironmental industries sector in the
Cén'adian ec"onomy,’Whose keseercn and developme‘nt capacities can be mobilized to
create new teohnologies, measuring techniques;-and other advances needed to -

318Mellary to Caplice 26 05 86.
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' ,address emerging problems. However, this study sug_gests that many of the
impediments to rapid and effective response have not been addressed. If a problem
like LUST is developing today, it.is questionable whether |t will be recogmzed and
: addressed any more qunckly than LUST was.

B
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