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T
his guide is w

ritten as a prim
er on soil contam

ination, as it relates to
gardening in an urban setting.  It seeks to provide individual gardeners
or com

m
unity groups w

ith the necessary background inform
ation to

address this issue.  T
here are several im

portant aspects of soil
contam

ination w
hich are addressed in this guide, including the dangers

of gardening in contam
inated soil, the potential sources of contam

ination,
w

ays to evaluate the level of contam
ination present in the soil, and your

options for addressing the problem
.  A

t the end of this docum
ent there

are several appendices w
ith inform

ation pertaining to the topics
discussed here.  M

ost of these are M
ontreal- and C

anada–specific, but
should provide som

e good starting points for sim
ilar resources in other

cities and countries.

S
oil contam

ination can be seen as a problem
 at several levels.

T
he contam

inants can end up in plants w
hich are grow

ing in the
soil; the groundw

ater w
hich interacts w

ith and goes underneath
the soil can becom

e contam
inated as a result of soil contam

ination;
anim

als that eat the vegetation grow
ing in the soil can absorb

contam
inants as w

ell.  S
im

ilarly, w
hen hum

ans eat plants grow
n

in these soils, they can absorb contam
inants w

hich w
ere present

in the soil, and then in the plants.

In
 o

th
e

r w
o

rd
s, o

u
r im

m
e

d
ia

te
 co

n
ce

rn
 re

la
tin

g
 to

 so
il

contam
ination is for hum

an health.  T
he health risks of exposure

to a w
ide range of soil contam

inants have been observed and
docum

ented.  S
om

e exam
ples of these contam

inants include
heavy m

etals, pesticides, and P
C

B
’s.  M

ore detailed inform
ation

on contam
inants can be obtained through the w

eb resources in
A

ppendix A
 of this guide.

A
n im

portant aspect of soil contam
ination is the level to w

hich the
contam

inants are present in soil.  B
y this w

e m
ean the concentration

of a given contam
inant in the soil, usually expressed in m

ass per
unit m

ass soil (e.g. m
g/kg), ppm

 (parts per m
illion), or ppb (parts

per billion).

S
oil contam

ination can com
e from

 m
any different sources.  P

ast
land uses m

ay have used substances w
hich then entered the soil

as a contam
inant.  A

 good exam
ple of this is a gas station or

m
echanics garage, w

here different fuels and lubricants m
ay have

entered the soil inadvertently through poor storage practices or
spillage onto the ground.  T

here are m
any other exam

ples like
this, how

ever other sources of contam
ination m

ay be m
ore indirect.

E
xam

ples of these sources of contam
ination include rain runoff

from
 roofs, roads, and other structures that m

ay introduce heavy
m

etals such as lead or m
ercury into the soil.

O
ther sources of soil contam

ination m
ay not have originated on

or near your site at all.  C
ontam

inants can be introduced from
adjacent properties through the m

ovem
ent of groundw

ater and
soil w

ater.  D
epending on the specific hydrological features of the

surrounding area, contam
inants can later end up in the soil in

w
hich you w

ish to garden.

W
e have included a list of w

eb resources relating to potential
sources of contam

ination in appendix A
 of this guide, for your ow

n
inform

ation.  N
ext, it is useful to discuss the role of agricultural soil

standards in the context of soil contam
ination.

W
hat are the dangers of soil contam

ination for
urban agriculture?

W
hat are som

e sources of soil contam
ination?

Ideally, garden soils should have no contam
inants, besides the

levels that are naturally present in the soil.  H
ow

ever, particularly
in urban settings, it is inevitable that soil contam

inants w
ill exceed

natural levels.  T
his raises the question – how

 m
uch contam

ination
is acceptable?

T
here are standards for acceptable levels of soil contam

ination
w

hich exist at all levels of governm
ent  It is im

portant to note that
there are different standards– usually pertaining to the industrial,
residential, or agricultural use of land.  O

f these three, agricultural
is the m

ost strict, as it is im
portant to have relatively m

inim
al levels

of contam
inants present in soils that w

ill be used to grow
 food.   A

s
an exam

ple of this, included at the end of this docum
ent C

anada’s
and Q

uebec’s soil agricultural standards (see A
ppendix B

).

T
hese standards w

ill be useful to keep in m
ind, as w

e m
ove to the

next section – determ
ining the level of contam

ination present in
the soil.

W
hat levels of soil contam

ination are
acceptable for urban agriculture?
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F
inding out the level of contam

inants present can be difficult.
H

ow
ever, w

e aim
 to provide som

e useful starting points that can
m

ake the process easier.

T
he m

ain form
 of evaluating soil contam

ination is soil testing.  T
his

generally involves having a private firm
 perform

 several sam
ples

on the property, then taking them
 to a lab for analysis.  T

he cost of
testing can vary greatly, depending on the range of contam

inants
that are being addressed by the test.  T

he m
ore contam

inants
w

hich are being tested for, the m
ore costly the testing w

ill be.  A
partial listing of soil testing laboratories in C

anada is listed in
A

ppendix C
 of this docum

ent.

H
aving said this, there are certain steps w

hich can be taken to
re

d
u

ce
 th

e
 co

st o
f te

stin
g

. In
 o

rd
e

r to
 n

a
rro

w
 th

e
 ra

n
g

e
 o

f
contam

inants w
hich need to be tested for, a review

 of previous
land uses can be undertaken, to determ

ine if there have been any
obvious potential sources of contam

ination.

T
he follow

ing steps for determ
ining land use history are described

in general.  R
esources specific to M

ontreal are listed in A
ppendix

D
 of this docum

ent.

O
nce you have established that there are levels of contam

inants
that exceed m

axim
um

 levels for agricultural use, it is necessary to
lo

o
k a

t w
h

a
t o

p
tio

n
s yo

u
 h

a
ve

 in
 o

rd
e

r to
 d

e
a

l w
ith

 th
e

contam
ination.  F

irst, w
e w

ill exam
ine som

e techniques for so
il

rem
ed

iatio
n

 – or w
ays to reduce the level of contam

ination in the
soil.  S

om
e of these m

ethods are m
ore practical than others.  W

e
have included only those m

ethods w
hich have applicability for a

relatively sm
all garden (e.g. the size of vegetable gardens one

w
ould find in residential backyards).  T

hese rem
ediation techniques

can be evaluated for the purposes of urban agriculture based on
several criteria.  T

hese include:

A
ccessib

ility: Is th
is te

ch
n

iq
u

e
 re

a
d

ily a
va

ila
b

le
 to

 n
o

n
-e

xp
e

rt
individuals and groups?  Is it com

m
ercially available, or still in the

developm
ent phase?

C
o

st:  R
e

la
tive

ly in
e

xp
e

n
sive

 te
ch

n
iq

u
e

s a
re

 d
e

sira
b

le
, a

s th
e

gardens generally don’t generate revenue to pay back the costs of
rem

ediating.  T
he costs of consulting and soil testing are separate

from
 this cost, as they are a necessary first step in every situation.

T
im

efram
e:  S

om
e techniques are im

plem
ented and com

pleted over
the course of a few

 days, w
hile others m

ay take years to be effective.
T

h
is ca

n
 b

e
 a

n
 im

p
o

rta
n

t fa
cto

r, d
e

p
e

n
d

in
g

 o
n

 w
h

e
n

 yo
u

 a
re

considering im
plem

enting the garden.

E
ffectiven

ess fo
r u

rb
an

 ag
ricu

ltu
re:  T

his refers to the ability of the
te

ch
n

iq
u

e
 to

 b
rin

g
 th

e
 so

il u
p

 to
 a

g
ricu

ltu
ra

l sta
n

d
a

rd
s.  S

o
m

e
techniques can do this in every situation, som

e depend on the nature
and extent of contam

ination, and som
e are not effective at this tim

e.
F

or the purposes of the sum
m

ary tables (Table 1 and Table 2), a
scale of 1 – 3 is used.  1 is unconditionally effective, 2 is conditionally
effective, and 3 is ineffective.

E
n

viro
n

m
en

tal effects:  R
em

ediation techniques w
ill vary in how

environm
entally sound they are. S

om
e have toxic by-products, others

involve placing m
aterials in the soil that are not biodegradable, w

hile
still others have no adverse environm

ental effects.  O
ften, the disposal

of contam
inated soil is required at a landfill.  T

hese issues are provided
for further consideration by you or your group.

U
sing this fram

ew
ork w

e can exam
ine the various rem

ediation
techniques that are available.  T

hese techniques can be
categorized as p

h
ysical or b

io
lo

g
ical.

How
 can the level of contam

ination be
evaluated?

W
hat options are available to address soil

contam
ination?

1.  F
ind the lot num

ber of the property, available at C
ity H

all.

2.  W
ith this inform

ation, you can contact previous land ow
ners,

and search for past land uses.  T
here are a variety of resources

w
hich can help: city archives, courthouse records, and m

ap
lib

ra
rie

s (g
o

ve
rn

m
e

n
ta

l a
n

d
 a

ca
d

e
m

ic).  M
o

n
tre

a
l-sp

e
cific

exam
ples of these are listed in A

ppendix D
.

A
s m

entioned above, if you m
ay be able to

determ
ine certain types of land use that have

easily associated types of contam
ination.  If

this is the case, you can choose to include
th

e
se

 co
n

ta
m

in
a

n
ts in

 yo
u

r so
il te

sts.
Likew

ise, you m
ay choose to exclude certain

contam
inants from

 your soil testing if the land
u

se
 h

isto
ry is n

o
t a

sso
cia

te
d

 w
ith

 th
e

se
contam

inants.

Determ
ining Land Use History
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T
hese techniques generally involve the use of technology for

rem
ediation purposes.  T

hey include excavation, capping w
ith

geotextiles, soil w
ashing, and soil vapour extraction. N

ote that the
descriptions of these techniques are by no m

eans com
prehensive,

as w
e seek to highlight the m

ain advantages and draw
backs of

each technique.  T
here is extensive literature available on m

ost of
these techniques, available for further reading.

Physical soil rem
ediation techniques
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IC
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E
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T
IO
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E
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E
x
ca

v
a
tio

n
G

e
o
te

x
tile

s
S
o
il

w
a
sh

in
g

S
o
il v

a
p
o
r

e
x
tra

ctio
n

A
c
c
e

s
s

C
o

s
t ($

C
A

D
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T
im

e
fra

m
e

E
ffe

c
tiv

e
n

e
s
s

fo
r U

A

E
n

v
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n
m

e
n
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l

E
ffe

c
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y
e
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y
e
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y
e
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y
e
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0
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$
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$
5
0
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<
$
1
0
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+
e
x
ca

v
a
tio

n
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sts

sh
o
rt

<
1
 se

a
so

n
sh

o
rt

<
1
 se

a
so

n
sh

o
rt

<
1
 se

a
so

n
sh

o
rt

<
1
 se

a
so

n

1
2

1
1

e
n
e
rg

y
 u

se
a
ir p

o
llu

tio
n

d
isp

o
sa

l

e
n
e
rg

y
 u

se
a
ir p

o
llu

tio
n

d
isp

o
sa

l

e
n
e
rg

y
 u

se
a
ir p

o
llu

tio
n

d
isp

o
sa

l

e
n
e
rg

y
 u

se
a
ir p

o
llu

tio
n

d
isp

o
sa

l

S
oil vapor extraction involves the installation of w

ells and pipes in
the soil, through w

hich soil contam
inants are extracted.  T

his is the
m

ost costly procedure of the physical rem
ediation techniques listed

here, but is effective at rem
oving the contam

inants.

In general, these physical rem
ediation techniques are all available

fo
r th

e
 p

u
rp

o
se

s o
f u

rb
a

n
 a

g
ricu

ltu
re

, a
re

 re
la

tive
ly fa

st to

E
xca

va
tio

n
 re

fe
rs to

 p
h

ysica
lly re

m
o

vin
g

 co
n

ta
m

in
a

te
d

 so
il,

norm
ally for disposal at a landfill.  E

xcavation is accom
plished

w
ith heavy m

achinery, at a relatively high cost.  H
ow

ever, it can
take place quickly.  N

ew
 soil is needed after the excavation, at

extra cost.

G
eotextiles are a synthetic blanket-like m

aterial.  T
hey can be

used after the excavation process to provide a protective barrier,
im

perm
eable to contam

inants w
hich m

ay otherw
ise m

igrate into
the new

 soil after excavation.  G
eotextiles are relatively low

-cost
them

selves, but m
ust be com

bined w
ith excavation.  O

ne concern
w

ith geotextiles is that the fabric can tear, allow
ing contam

inants
to pass through into the new

 soil.

S
oil w

ashing is a technique w
hich involves the physical rem

oval
of the contam

inated soil, follow
ed by treatm

ent at a plant on or off-
site.  A

fter the contam
ination is rem

oved through the treatm
ent

process, the soil is put back into the ground.  T
his technique is

generally high-cost, and the disposal of the rem
oved contam

inants
m

ust be addressed after the process is com
plete.

Excavation

Soil Vapor

G
eotextiles

Soil W
ashing

im
plem

ent, and are effective at rem
ediating soil to agricultural

standards.  H
ow

ever, they can be very costly, and have other
environm

ental draw
backs – such as disposal of contam

inants/
contam

inated soil, and air pollution from
 m

achinery.  W
e have

selected excavatio
n

, w
ith or w

ithout g
eo

textiles as the physical
re

m
e

d
ia

tio
n

 te
ch

n
iq

u
e

 m
o

st u
se

fu
l to

 sm
a

ll-sca
le

 u
rb

a
n

agriculture.  T
he m

ain benefits of these techniques are relative
low

 cost, and fast and effective rem
ediation of contam

ination.
T

hese conclusions are illustrated in Table 1.

N
o

te:  P
rices are for a hypothetical sm

all backyard garden.  T
he

prices are intended for purpose of com
parison to other techniques,

and actual costs m
ay vary.

T
A

B
L
E
 1
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U
nlike physical rem

ediation techniques, biological techniques are
generally perform

ed in situ (directly on-site).  T
hese techniques

in
clu

d
e

 m
icro

b
ia

l re
m

e
d

ia
tio

n
, p

h
yto

re
m

e
d

ia
tio

n
, fu

n
g

a
l

rem
ediation, and com

posting techniques.  A
gain, the descriptions

are not com
prehensive, as w

e seek to highlight the m
ain benefits

and draw
backs of each technique, and provide a com

parison for
a range of techniques.  T

here is also extensive literature on these
techniques available for further reading.

Biological soil rem
ediation techniques

M
icro

b
ia

l
re

m
e
d
ia

tio
n

P
h
y
to

-
re

m
e
d
ia

tio
n

Fu
n
g
a
l

re
m

e
d
ia

tio
n

C
o
m

p
o
st

rem
ed

iation

A
c
c
e

s
s

C
o

s
t ($

C
A

D
)

T
im

e
fra

m
e

E
ffe

c
tiv

e
n

e
s
s

fo
r U

A

E
n

v
iro

n
m

e
n

ta
l

E
ffe

c
ts

y
e
s

y
e
s

n
o

y
e
s

<
$
1
0
0
0

<
$
1
0
0
0

n
/a

<
$
1
0
0
0

sh
o
rt

<
1
 y

e
a
r

2
-5

+
 y

e
a
rs

n
/a

sh
o
rt

<
1
 se

a
so

n

2
2

3
2
-3

p
o
te

n
tia

l
m

e
ta

l
to

x
icity

d
isp

o
sa

l
o
f to

x
ic

p
la

n
ts

p
o
te

n
tia

l
m

e
ta

l
to

x
icity

n
o

n
e

M
icro

b
ial rem

ed
iatio

n
 refers to the use of m

icrobes in degrading
contam

inants into a less toxic form
.  T

his technique can be very
effective in the treatm

ent of hydrocarbons, PA
H

’s, pesticides, and
P

C
B

’s.  C
ost is generally relatively low

, and tim
efram

e is short.
H

ow
ever, there is the possibility of increased toxicity of certain

m
etals.

P
h

yto
re

m
e

d
ia

tio
n

 is th
e

 p
ro

ce
ss o

f u
sin

g
 p

la
n

ts to
 e

xtra
ct

contam
inants or to degrade them

 in the soil.  A
s w

ith m
icrobial

rem
ediation, the cost is low

.  H
ow

ever, the tim
efram

e can be longer
than several years.  E

ffectiveness in bringing soil up to agricultural
standard varies, as one species of plant is generally used on one
type of contam

inant, potentially leaving a range of contam
inants

behind.  A
s w

ell, the contam
inated plants used for extraction m

ust
be disposed of.

F
ungal rem

ediation refers to the use of certain species of fungus
to degrade contam

inants.  T
his technique is still in the developm

ent
phase and is not com

m
ercially available as of now

.

C
om

post rem
ediation involves the addition of com

post to the soil.
T

his is cheap, and quick to do.  H
ow

ever, it is not a true rem
ediation

technique, as the contam
inants generally rem

ain intact in the soil.
T

he addition of com
post can, how

ever, be used to create a raised
bed, in w

hich the plant roots m
ay not reach the contam

inated soil.

In general, biorem
ediation techniques are conditionally effective

M
icrobial Rem

ediation

Phytorem
ediation

C
om

post Rem
ediation

Fungal Rem
ediation

S
U

M
M

A
R

Y O
F B

IO
R

E
M

E
D

IA
T
IO

N T
E
C

H
N

IQ
U

E
S

in bringing soil up to agricultural standard.  T
here can be great

uncertainty in the treatm
ent of the contam

ination – as the original
soil rem

ains intact, there m
ay still be som

e contam
inants that

rem
ained unaffected by the technique used.  P

hytorem
ediation

can take long periods of tim
e to take effect, and the plants used

m
ust be disposed of after the project.  H

ow
ever, these techniques

are generally inexpensive, easy to im
plem

ent, and environm
ental

effects are low
.  O

verall, w
e have selected m

icro
b

ial rem
ed

iatio
n

as the biorem
ediation technique m

ost useful to urban agriculture.
T

he m
ain benefits of this technique are relative low

 cost, and
short tim

efram
e.  T

hese conclusions are illustrated in Table 2.

O
ne last com

m
ent about biorem

ediation techniques:  A
lthough

they m
ay not be as unconditionally effective at rem

ediating soil to
agricultural standards as excavation, they have great potential for
future use, as m

uch research on these m
ethods is underw

ay.

N
o

te:  P
rices are for a hypothetical sm

all backyard garden.  T
he

prices are intended for purpose of com
parison to other techniques,

and actual costs m
ay vary.

T
A

B
L
E
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O
utside of these rem

ediation techniques, there are som
e other

options for dealing w
ith the soil contam

ination issue.  T
he alterna-

tives involve grow
ing the produce in a seperate container or bed

above the contam
inated soil.  R

aised
 b

ed
s or co

n
tain

ers can be
used in an effort to prevent plant roots from

 reaching the contam
i-

nated soil.  S
im

ilarly, technologies such as aq
u

ap
o

n
ics are an-

other w
ay to avoid grow

ing directly in the soil.

A
lternately, if the site turns out to be heavily contam

inated, you
m

ay consider trying to find another piece of land for the garden.
A

s w
e hope to have stressed at the beginning of this guide, the

health risks of grow
ing food in contam

inated soil can be significant.

G
iven that som

e of these rem
ediation techniques can be rela-

tively expensive, the issue of governm
ent subsidies is useful to

discuss.

A
n exam

ple of a subsidy program
 in Q

uébec at this tim
e is R

evi-
S

ols, a provincial program
.  A

t this tim
e, the program

 w
ould not

likely benefit urban agriculture projects, as a criteria for funding is
that the land be redeveloped in a w

ay that is econom
ically pro-

ductive (e.g. creates jobs, pays taxes etc.).  H
ow

ever, there is the
possibility that future program

s m
ay be expanded to allow

 for sub-
sidies for urban agriculture.  F

or m
ore inform

ation, see the pro-
gram

 w
ebsite:

http://w
w

w
.m

env.gouv.qc.ca/sol/terrains/program
m

e.htm

A
n exam

ple from
 the U

nited S
tates is a program

 initiated by the
E

nvironm
ental P

rotection A
gency nam

ed the B
row

nfields F
ederal

P
artnership A

ction A
genda.  T

he E
PA

 has program
s in place to

fund soil rem
ediation projects, w

ith provisions for urban agriculture.
F

or m
ore inform

ation, see the E
PA

 w
ebsite:

http://w
w

w
.epa.gov

A
g

en
cy fo

r Toxic S
u

b
stan

ces an
d

 D
isease R

eg
istry (U

S
A

):
http://w

w
w

.atsdr.cdc.gov/

E
n

viro
n

m
en

tal P
ro

tectio
n

 A
g

en
cy:

http://w
w

w
.epa.gov/

E
xto

xn
et:

http://ace.ace.orst.edu/info/extoxnet/pips/tebuthiu.htm

O
rg

an
ic P

o
llu

tan
ts:

http://pacific.fw
s.gov/ecoservices/envicon/pim

/reports/contam
inantinfo/

contam
inants.htm

l

P
h

th
alates In

fo
rm

atio
n

 C
en

ter:
http://w

w
w

.phthalates.org/

S
p

ectru
m

 L
ab

o
rato

ries (U
S

A
):

http://w
w

w
.speclab.com

/com
pound/price3.htm

W
eb

 E
lem

en
ts:

http://w
w

w
.w

ebelem
ents.com

/

N
on – rem

ediation options

A
 final note:  Subsidies

C
ontam

inants and sources of contam
ination

resources
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A
rsenic                                                                    12

 6

B
arium

                                                                    750                        200

B
enzene                                                                 0.05

0.1

    N
on-chlorinated  benzene com

pounds

        2,6-dinitrotoluene
-

0.7

    C
hlorobenzene

-
0.2

        1,2-dichlorobenzene
-

0.2

        1,3-dichlorobenzene
-

0.2

        1,4-dichlorobenzene
-

0.2

        H
exachlorobenzene

-
0.1

        P
entachlorobenzene

-
0.1

        1,2,3,4-tetrachlorobenzene
-

0.1

        1,2,4,5-tetrachlorobenzene
-

0.1

        1,2,3,5-tetrachlorobenzene
-

0.1

        1,2,3-trichlorobenzene
-

0.1

        1,2,4-trichlorobenzene
-

0.1

        1,2,5-trichlorobenzene
-

0.1

B
rom

ide
-

 6

C
adm

ium
                                                                 1.4                        1.5

C
arbon tetrachloride

-
0.1

C
hlorinated  ethanes

    1,1-dichloroethane
-

0.2

    1,2-dichloroethane
-

0.2

    1,1,1-trichloroethane
-

0.2

    1,1,2-trichloroethane
-

0.2

C
hlorinated  ethenes

    1,1-dichloroethene
-

0.2

    1,2-dichloroethene (cis  and trans)
-

0.2

    1,1,2-Trichloroethene

(Trichloroethylene, T
C

E
)                                   0.1

0.2

    1,1,2,2-Tetrachloroethene

(Tetrachloroethylene, P
C

E
)                              0.1

0.2

C
hloroform

-
0.2

C
hloropropane

    1,2-dichloropropane
-

0.2

C
hloropropene

    1,3-dichloropropene (cis  and trans)
-

0.2

C
hrom

ium
                                                                64

85

    H
exavalent  chrom

ium
 (C

r(V
I))                          0.4

  -

C
obalt

-
15

C
opper                                                                     63

  -

C
yanide                                                                   0.9

 2

D
D

T
 (2,2-B

is(p-chlorophenyl)-

1,1,1-trichloroethane; D
ichloro  diphenyl

trichloroethane)                                                   0.7
  -

E
thylbenzene                                                          0.1

0.2

E
thylene glycol                                                       960

  -

F
louride

-                          200

F
orm

aldehyde
-

 1

Lead                                                                        70
50

M
anganese

-                          770

M
ercury                                                                   6.6

0.2

M
olybdenum

-
 2

N
ickel                                                                      50

50

P
etroleum

  hydrocarbons  C
10 to C

50
-                          300

P
henols                                                                   3.8

  -

    C
hlorinated  phenols

        C
hlorophenol (2,3, or 4)

-
0.1

        2,3-dichlorophenol
-

0.1

        2,4-dichlorophenol
-

0.1

        2,5-dichlorophenol
-

0.1

        2,6-dichlorophenol
-

0.1

        3,4-dichlorophenol
-

0.1
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C
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A
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C
o

n
tam

in
an

t
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an
ad

a
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g
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Q
u

eb
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C
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(m
g
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C
o

n
tam

in
an

t
C

an
ad

a
C

oncentration
(m

g
/kg

)

Q
u

eb
ec

C
oncentration

(m
g

/kg
)
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        3,5-dichlorophenol
-

0.1

        P
entachlorophenol (P

C
P

)                                7.6
0.1

        2,3,4,5-tetrachlorophenol
-

0.1

        2,3,4,6-tetrachlorophenol
-

0.1

        2,3,5,6-tetrachlorophenol
-

0.1

        2,3,4-trichlorophenol
-

0.1

        2,3,5-trichlorophenol
-

0.1

        2,3,6-trichlorophenol
-

0.1

        2,4,5-trichlorophenol
-

0.1

        2,4,6-trichlorophenol
-

0.1

        3,4,5-trichlorophenol
-

0.1

    N
on-chlorinated P

henols

        C
resol (ortho, m

eta, para)
-

0.1

        2,4-dim
ethylphenol

-
0.1

        2,4-dinitrophenol
-

0.1

        2,4-dinitrocresol
-

0.1

        2-nitrophenol
-

0.5

        4-nitrophenol
-

0.5

        P
henol

-
0.1

P
olychlorinated biphenyls (P

C
B

s)                           0.5                        0.05

P
olycyclic arom

atic hydrocarbons (PA
H

s)

    A
cenaphthene

-
0.1

    A
cenaphtylene

-
0.1

    A
nthracene

-
0.1

    B
enz(a)anthracene

-
0.1

    B
enzo(a)pyrene                                                  0.1

0.1

    B
enzo(b+

j+
k)fluoranthrene

-
0.1

    B
enzo(c)phenanthrene

-
0.1

    B
enzo(g,h,i)perylene

-
0.1

    C
hrysene

-
0.1

    D
ibenzo(a,h)anthracene

-
0.1

    D
ibenzo(a,i)pyrene

-
0.1

    D
ibenzo(a,h)pyrene

-
0.1

    D
ibenzo(a,l)pyrene

-
0.1

    7,12-dim
ethylbenzo(a)anthracene

-
0.1

    F
louranthene

-
0.1

    F
luorene

-
0.1

    Indeno(1,2,3-cd)pyrene
-

0.1

    3-m
ethylcholanthrene

-
0.1

    M
ethyl naphthalenes

-
0.1

    N
aphthalene                                                        0.1

0.1

    P
henanthrene

-
0.1

    P
yrene

-
0.1

S
elenium

-
  1

S
ilver

-
  2

S
tyrene

-
0.2

S
ulpher

-
400

T
hallium

1
  -

T
in

-
  5

Toluene                                                                    0.1
0.2

V
anadium

                                                                130
  -

V
inyl chloride

-
0.4

X
ylene                                                                     0.1

0.2

Z
inc                                                                         200                        110

S
ource: C

anadian E
nvironm

ental Q
uality G

uidelines. 1999.  W
innipeg:

C
anadian C

ouncil of M
inisters of the E

nvironm
ent.

C
o

n
tam

in
an

t
C

an
ad

a
C

oncentration
(m

g
/kg

)

Q
u

eb
ec

C
oncentration

(m
g

/kg
)

C
o

n
tam

in
an

t
C

an
ad

a
C

oncentration
(m

g
/kg

)

Q
u

eb
ec

C
oncentration

(m
g

/kg
)
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Partial listing of private and provincial
soil testing laboratories in C

anada

APPENDIX C

A
lberta

A
lb

erta S
o

ils an
d

 A
n

im
al N

u
tritio

n
 L

ab
o

rato
ry

905 O
.S

. Longm
an B

uilding, 6909-116 A
lberts S

treet, E
dm

onton, A
B

, T
6H

 4P
2

(403) 427-2727

N
o

rw
est L

ab
s

9938-67 A
ve., E

dm
onton, A

B
, T

6H
 4P

2; (708) 438-5522 or (800) 661-7645
http://w

w
w

.norw
estlabs.com

B
ritish C

olum
bia

G
riffin

 L
ab

s C
o

rp
.

1875 S
pall R

oad, K
elow

na, B
C

, V
1Y

 4R
2; (250) 861-3234

N
o

rw
est L

ab
s

104, 19575-56A
 A

venue, S
urrey, B

C
, V

3S
 8P

8; (604) 514-3322 or (800) 889-1433
http://w

w
w

.norw
estlabs.com

P
acific S

o
il A

n
alysis

U
nit #5, 11720 V

oyageur W
ay, R

ichm
ond, B

C
, V

6X
 3G

9; (604) 273-8226

M
anitoba

M
an

ito
b

a P
ro

vin
cial S

o
il Testin

g
 L

ab
D

ept. of S
oil S

ciences, R
oom

 262, E
llis B

uilding,
U

niversity of M
anitoba, W

innipeg, M
B

, R
3T

 2N
2; (204) 474-9257

N
o

rw
est L

ab
s

A
gricultural S

ervices C
om

plex, 203-545 U
niversity C

res., W
innipeg, M

B
, R

3T
 5S

6
(204) 982-8630 or (800) 483-3448

N
ew

 B
runsw

ick
N

B
 A

g
ricu

ltu
ral L

ab
N

B
 D

ept. O
f A

griculture and R
ural D

evelopm
ent, B

ox 6000,
F

redericton, N
B

, E
3B

 5H
1; (506) 453-2666 or (888) 622-4742

http://w
w

w
.nbfa

rm
.com

/genfaqs.htm

N
ew

foundland &
 Labrador

S
o

il P
lan

t an
d

 F
eed

 L
ab

o
rato

ry
D

epartm
ent of F

orest R
esources and A

grifoods,
P

rovincial A
griculture B

uilding, B
ox 8700, B

rookfield R
oad, S

t. John’s, N
F, A

1B
 4J6

(709) 729-6638
http://w

w
w

.gov.nf.ca/agric/telephon/ferspec.htm

N
ova S

cotia
S

o
ils an

d
 C

ro
p

s B
ran

ch
N

ova S
cotia D

epartm
ent of A

griculture and F
isheries, B

ox 550, Truro, N
S

, B
2N

 5E
3

(902) 895-4469
http://w

w
w

.gov.ns.ca/nsaf/qe/analytical/soilsam
p.htm

L
ab

o
rato

ry S
ervices

176 C
ollege R

oad, H
arlow

 Institute, B
ox 550, Truro, N

S
, B

2N
 5E

3; (902) 893-7444
http://w

w
w

.gov.ns.ca/nsaf/qe/analytical/soilsam
p.htm

O
ntario

A
 &

 L
 C

an
ad

a L
ab

o
rato

ries E
ast, In

c.
2136 Jetstream

 R
d., London, O

N
, N

5V
 3P

5; (519) 457-2575

A
ccu

test L
ab

o
rato

ries
146 C

olonnade R
oad, U

nit 8, N
epean, O

N
, K

2E
 7Y

1; (613) 727-5692

A
g

ri-F
o

o
d

 L
ab

o
rato

ries
503 Im

perial R
oad, G

uelph, O
N

, N
1H

 6T
9; (519) 837-1600 or (800) 265-7175

N
u

trite
B

ox 160, E
lm

ira, O
N

, N
3B

 2Z
6; (519) 669-5401 (in southern O

ntario 800-265-8865)

O
n

tario
 M

in
istry o

f A
g

ricu
ltu

re
F

ood &
 R

ural A
ffairs, A

gricultural Inform
ation C

ontact C
entre; (877) 424-1300

http://w
w

w
.gov.on.ca/O

M
A

F
R

A
/english/crops/resource/soillabs.htm

R
o

yal B
o

tan
ical G

ard
en

s
B

ox 399, H
am

ilton, O
N

, L8N
 3H

8; (905) 527-1158

S
o

il an
d

 N
u

trien
t L

ab
o

rato
ry

U
niversity of G

uelph, 95 S
tone R

oad W
est, G

uelph, O
N

, N
1H

 2W
1; (519) 767-6226

http://w
w

w
.uoguelph.ca/labserv/

S
tratfo

rd
 A

g
ri A

n
alysis In

c.
1131 E

rie S
t., B

ox 760, S
tratford, O

N
, N

5A
 6W

1; (519) 273-4411 or (800) 323-9089
http://w

w
w

.stratfordagri.com

P
rin

ce E
d

w
ard

 Islan
d

P.E
.I. S

o
il an

d
 F

eed
 Testin

g
 L

ab
P.O

. B
ox 1600, R

esearch S
tation, C

harlottetow
n, P

E
, C

1A
 7N

3; (902) 368-5631
h

ttp
://w

w
w

.g
ov.p

e.ca
/a

f/so
ilfeed/index.a

sp

Q
uebec

N
u

trite
B

ox 1000, B
rossard, Q

C
, J4Z

 3N
2; (514) 462-2555

B
o

d
yco

te E
ssais d

e M
ateriau

x C
an

ad
a, In

c
121 boul. H

ym
us, P

ointe-C
laire, Q

C
, H

9R
 1E

6; (514) 697-3273
http://w

w
w

.na.bodycote-m
t.com

In
sp

ec-S
o

l In
c

4600, blvd de la C
ote-V

ertu, S
aint-Laurent, Q

C
, H

4S
 1C

7; (514) 333-5151

S
askatchew

an
S

askatch
ew

an
 S

o
il Testin

g
 L

ab
D

epartm
ent of S

oil S
cience, G

eneral P
urpose B

uilding,
U

niversity of S
askatchew

an, S
askatoon, S

K
, S

7N
 0W

0; (306) 966-6890
http://w

w
w

.ag.usask.ca/cofa/departm
ents/hort/hortinfo/m

isc/soil2.htm
l

E
n

viro
-Test L

ab
o

rato
ries

G
eneral P

urpose B
uildiing, 12 V

eterinary R
d., S

askatoon, S
K

, S
7N

 5E
3

(306) 668-8370
http://w

w
w

.envirotest.com
/labs/saskatoon.htm

l

A
dapted from

: C
anadian G

ardening w
ebsite. 2002.

http://w
w

w
.canadiangardening.com

/H
T

M
L/cg_soiltesting.htm
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M
ontreal land use history resources

C
arto

th
eq

u
e, B

ibliothèque N
ationale du Q

uébec
Location: 2275 rue H

olt
W

eb site: http://w
w

w
.bnquebec.ca

O
nline historical m

aps: http://w
w

w
.bnquebec.ca/cargeo/accueil.htm

C
arto

th
eq

u
e, U

niversité de M
ontréal

Location: 520 chem
in de la C

ôte-S
te-C

atherine, R
oom

 232
N

ote: A
ccessible by appointm

ent only

C
arto

th
eq

u
e (m

ap
 lib

rary), U
niversité de Q

uébec à M
ontréal

Location: B
ibliothèque G

enerale (P
avillon H

ubert-A
quin),  400 rue

S
ainte-C

atherine E
st

W
eb site: http://w

w
w

.bibliotheques.uqam
.ca/bibliotheques/cartotheque/

index.htm
l

N
ote: A

ccessible by appointm
ent only

C
ity o

f M
o

n
treal A

rch
ives

Location: 275 rue N
otre-D

am
e E

st, R
oom

 108
W

eb site: http://w
w

w
2.ville.m

ontreal.qc.ca/archives/archives.htm
l

P
alais d

e Ju
stice d

e M
o

n
tréal

Location: 155 rue N
otre-D

am
e E

st
W

eb site: http://w
w

w
.barreau.qc.ca/m

ontreal/A
ng/pages/A

V
_06.htm

R
ép

erto
ire d

es terrain
s co

n
tam

in
és – E

nvironnem
ent Q

uébec
W

eb site: http://w
w

w
.m

env.gouv.qc.ca/sol/terrains/terrains-contam
ines/

recherche.asp

W
alter H

itsch
feld

 G
eo

g
rap

h
ic In

fo
rm

atio
n

 C
en

ter, M
cG

ill U
niversity

Location: 805 rue S
herbrooke O

uest
W

eb site: http://w
w

w
.library.m

cgill.ca
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