
Naturally-elevated metals concentrations 
are resulting in more landfilling and less 
beneficial reuse of soils
By Allan Clifford Lawton and Christopher Gerard Paré

With the introduction of the Excess Soil Regulation (Ontario Regulation 406/19) and Rules, 
contractors in Ontario must identify local reuse sites to accept the excess soils generated during 
excavation activity.  Credit: Siggy Nowak. Pixabay

concentrations are within natural ranges 
of the region, but they are above back-
ground standards. Thus, they are char-
acterized as “impacted” above Table 1 
ESQS (Agricultural Use).

Therefore, these excess soils are not 
acceptable at Table 1 Standard Reuse 
Sites. Consequently, alternative reuse 
sites need to be identified. In some cases, 
these excess soils are directed to land-
fills, increasing project costs and reduc-
ing landfill capacity.

SOLUTION
Allowing the use of local natural back-

ground values could divert soils from 
unnecessarily filling landfill capacity or 
open more options for reuse sites while 
maintaining protection of human health 
and the environment.

In “Rules for Soil Management and 
Excess Soil Quality Standards” (Decem-
ber 8, 2020; MECP), it states, “an excess 
soil quality standard is deemed to be 
met if the following criteria are met (i) a 
qualified person has demonstrated that 
the excess soil contains a parameter that 

is naturally occurring at the reuse site 
and that does not exceed the naturally 
occurring range of concentrations typi-
cally found within the area of the reuse 
site; and (ii) documented evidence of 
the naturally occurring parameter con-
centrations is provided to the reuse site 
owner or operator and retained by the 
reuse site owner and qualified person.”

DISCUSSION
Incorporation of bedrock into gla-

cial sediments, and ultimately soils, is 
not a new concept. Use of till tracing to 
identify mining targets has been utilized 
since the 1970s. Some regions in Ontario 
have bedrock-derived sources of metals 
that have resulted in naturally-increased 
local soil background concentrations 
that exceed the OTR.

The MECP has acknowledged this 
occurrence: “Numerous problems with 
beryllium concentrations in shales and 
soils derived from shales exceeding sur-
face soil background concentrations 
have been reported.”

The Ontario Ministry of the Envi-
ronment, Conservation and 
Parks (MECP) set background 
standards for metals in soil in 

1993 (Ontario Typical Range [OTR] 
adopted as Table 1 metals standards). 
Values were based on native soil sam-
ples collected and analyzed throughout 
Ontario. Natural metals concentrations 
are not uniformly distributed through-
out Ontario. Naturally-occurring met-
als in soils derived from bedrock con-
taining elevated concentrations of select 
metals can exceed the Ontario back-
ground standards in certain regions and 
have been documented by the MECP 
and consultants.

PROBLEM
With the introduction of the Excess Soil 

Regulation (Ontario Regulation 406/19) 
and Rules, contractors in Ontario must 
identify local reuse sites to accept the 
excess soils generated during excavation 
activity. The project area may not have a 
history of past anthropogenic activities 
that would impact soil, but naturally-oc-
curring metals concentrations above pro-
vincial background standards may be 
identified in soil samples and dictate reuse 
options.

Under this regulation, excess soils 
containing specific metals within the 
range of natural background concentra-
tions may be prevented from beneficial 
reuse. Additionally, Excess Soil Qual-
ity Standards (ESQS) have created lim-
itations that prevent the use of statisti-
cal analysis because ceiling values are 
set lower than local natural background 
concentrations.

In the Windsor-Essex region of South-
western Ontario, data collected from 
soils not impacted by anthropogenic 
activities may contain concentrations of 
metals above background. These metals continued overleaf…
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A 1998 Ministry of Environment 
report titled “Investigation into Chemical 
Composition of Shales in Ontario” noted 

“beryllium concentrations to be elevated 
above normal surface soil background.” 
As a result, an exception to the use of 
the OTR is being used for beryllium, as 
SDB (Standards Development Branch) is 
proposing to use 2.5 mg/kg as the back-
ground concentration for beryllium for 
all land use categories.

Black shales have been recognized in 
scientific literature as containing signif-
icant concentrations of metals and other 
elements. In Geological Survey of Can-
ada Open File 8452, additional data is 
provided with respect to metals in black 
shale. It says that in areas underlain by 
black shale near Sarnia-Windsor and the 
Ottawa Valley east of Ottawa, till is rela-
tively enriched in As, Mn, Mo, Na, Ni, U, 
Sb, and Sr.

It also states, “In the area west of 
London, for example, Mo is generally 
enriched in comparison with adjacent 
regions.” Based on a review of maps pre-
sented in this report regarding till geo-
chemistry, arsenic and molybdenum are 
enriched in the Sarnia-Windsor area.

These maps indicate that soil arse-
nic and molybdenum concentrations in 
excess of the Table 1 Agriculture back-
ground value could be present in Essex, 
Kent, Lambton, and the western por-
tions of Middlesex and Elgin Counties.

The MECP recognized that surface 

soils west of London, and especially in the 
Windsor-Sarnia region have, naturally-el-
evated concentrations of molybdenum. 
This recognition of elevated molybdenum 
in soil is based on a regional geochemical 
survey (Sharp et al, 2019).

BEDROCK CHEMISTRY
Based on a review of a bedrock geology 

of Southwestern Ontario map (“Rocks 
and Minerals of Ontario;” Hewitt, 1972), 
Windsor to west of London is underlain 
by Devonian Aged bedrock. Of partic-
ular interest is Kettle Point Formation 
black shale (bedrock in the Chatham/Sar-
nia area). It contains significantly higher 
concentrations of arsenic, molybdenum, 
nickel, and vanadium over OTR values.

SOIL CHEMISTRY
Table 1 ESQS agricultural ceiling val-

ues are as follows: arsenic 11 micrograms 
per gram (µg/g), copper 120 µg/g, lead 
90 µg/g, molybdenum 2 µg/g, nickel 74 
µg/g, uranium 3.8 µg/g, vanadium 86 
µg/g, and zinc 590 µg/g.

It is important to note that ceiling val-
ues for arsenic and molybdenum are the 
same as MECP Table 1 background con-
centrations. If natural concentrations 
of metals in soil exceed ceiling values, 
a qualified person cannot use statistics 
as presented under Excess Soil Rules to 
meet Table 1 ESQS.

Without the ability to use statisti-
cal tools and MECP acknowledgement 
of these natural metals concentrations, 
soils containing arsenic and/or molyb-
denum at concentrations above the 
Table 1 ESQS cannot be placed at agri-
cultural sites or placed at Table 1 ESQS 
reuse sites in the same region.

Naturally occurring metals concentrations 
such as arsenic and molybdenum across 
Southwestern Ontario need evaluation on a 
project-by-project basis. These concentrations 
need to be evaluated to determine the possibility 
of anthropogenic influence.
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A review of bedrock sampling results 
shows that Kettle Point Formation 
black shales are enriched in several 
metals, including arsenic and molyb-
denum. Additionally, in Southwestern 
Ontario soils, natural upper range con-
centrations of arsenic and molybdenum 
exceed their respective OTR (Table 1 
agriculture standards).

OPINION AND SUMMARY
OTR values are based on samples col-

lected throughout the province (only a 
few samples from each region). There 
is a natural variability in the data, with 
some regions having metals concentra-
tions well above OTR values.

Naturally occurring metals concen-
trations such as arsenic and molybde-
num across Southwestern Ontario need 
evaluation on a project-by-project basis. 
These concentrations need to be eval-
uated to determine the possibility of 
anthropogenic influence.

Based on a review of Sharp et al, 2019, 
the Southern Ontario mean for molyb-

denum is 4.01 µg/g. Combined with two 
standard deviations, molybdenum is 
8.72 µg/g. The Southern Ontario mean 
for arsenic is 3.63 µg/g. Combined with 
two standard deviations, arsenic is 
12.172 µg/g.

However, the average arsenic value 
of Windsor/Sarnia region data is 13.42 
µg/g, and the average molybdenum 
value of the Windsor/Sarnia region data 
is 8.94 µg/g. It should be noted that the 
maximum concentrations of arsenic and 
molybdenum collected in this region are 
21 and 18.53 µg/g, respectively (Sharp et 
al, 2019).

BENEFICIAL OUTCOME
Placement of excess soils not impacted 

by anthropogenic activities in landfills is 
undesirable and contrary to aims of the 
Excess Soil Regulation. Use of higher nat-
ural background concentrations in select 
regions has the potential to divert excess 
soils away from landfills and allows for 
the beneficial reuse of excess soils.

Application of Table 1 background 

standards for arsenic have resulted in 
complex excavation plan modifications 
in the Windsor-Essex region. Activities 
such as delineation and segregation of 
excavated soil have resulted in delays 
and additional costs that may not be 
necessary.

The use of higher natural background 
concentrations in select regions will 
reduce the need for delineation, simplify 
excavation plans, provide a more cost-
effi​cient method for handling excess soil, 
and provide construction companies 
with increased reuse sites.

Allan Clifford Lawton and Christopher 
Gerard Paré are with Dragun 
Corporation. For more information, 
email cpare@dragun.com
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