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Teranis Consulting
Teranis has specialized in providing professional environmental site
assessment and management services to First Nations located
throughout BC, since 2006.
During this period we have worked on numerous FN fill sites,
particularly for “Operational Nations” within the Lower Mainland.
Under the 1999 Federal First Nations Land Management Act
(FNLMA), Operational Nations have entered into an agreement with
Canada to opt out of land-related sections of the Indian Act and
have taken on responsibility for managing reserve lands (and
resources) and enacting laws (including environmental laws) under
their own “land code”.
Land and economic development opportunities are driving a strong
demand for Operational Nations to secure large volumes of clean
fill, much of which needs to be structural fill.

Introduction
This presentation will provide my
perspective on some of the most
common problems associated with the
development and operation of a fill site
on First Nation lands.
I will also present an overview of the
British Columbia First Nation’s “Fill
Management Guide (2018), which
provides guidance on best management
practices (BMP’s) that will help to
mitigate potential risks that could render
a fill site unsuitable for it’s intended
purpose.
The fill guide is available through
Indigenous Services Canada (ISC).

What is Fill
There are no Federal or Provincial
definitions of “Fill Soil”.
Fill soils are typically understood to
represent natural and unaltered soil
from another site that is placed on land
to fill an excavation, depression or to
raise the level of the original ground
surface.
Other terms you may hear include,
Clean Fill, Free Fill, Inert Fill, Hardpan
or Till and pit run.
Fill soils do not include concrete, brick,
asphalt, glass, porcelain, natural wood
waste, plastic, construction lumber,
drywall or roofing materials, etc.

The Benefits of Reusing Soil
Addition of fill soils may produce land that is more useful and
facilitate future residential and commercial land development.
Raising the ground surface may
help mitigate against flooding and
climate change.
Reuse of excess soil is a
sustainable practice.
Development in urban areas
produce large volumes of excess
soil for disposal which represents
a significant potential source of
income.
A fill site also represents an opportunity for FN training and
employment.

The Downside of Operating a Fill site
The most common adverse impacts include:
•

Potential deposition of contaminated soils;

•

Deposition of wood waste, resulting in the production of methane
gas and geotechnically incompetent soils;

•

Large scale fill deposition may induce changes in groundwater
REDOX causing natural metals to leach into groundwater
(particularly Fe, Mn and As).

•

Large scale changes in the landscape & restrictions on land use;

•

Loss of important & sensitive ecological habitat (such as wetlands);

•

Increased traffic, dust, noise, damage to roads & infrastructure; and

•

Destruction/alteration of archeological heritage.

The nature and the degree of adverse impacts will change over time and
will vary from one site to another based on site specific conditions.

What does “contamination” mean?
The presence of harmful or potentially harmful
substances in air, water or soil, above
‘regulated limits’, caused by human activity
(but not always) .
May Include anthropogenic substances:
• Metals from scrap yards, batteries, mine
tailing, paints, etc.
• Hydrocarbons (gasoline, diesel or oil) from
heating oil tanks and gas stations.
• Pesticides and herbicides (Roundup)
Naturally occuring “contaminants”:
• Salt
• Metals (Co, Cr, Cu, Fe and V).

Environmental Risks – Summary CSM

Conceptual Site Model (CSM) for a contaminated fill site.

Example of a FN Contaminated Fill Site
Fill soils placed to create a soccer pitch were subsequently found to
be contaminated with various metals, polycyclic aromatic
hydrocarbons (PAHs) and tributyltin (TBT).

The fill soil was placed with little or no compaction and steep sidewalls.
Erosion during a heavy rainfall event resulted in off-site contamination of
an adjacent private property, stream bed and estuary.

A First Nation Perspective
Reserve lands located close to relatively large urban areas where
significant land development has, or is occuring, have likely received
contaminated fill at some time, for the following reasons;
•

Due to the pace of land development, there is a high demand to
find cost effective and convenient disposal options for excess soil;

•

Many Operational Nations are also seeking large volumes of fill to
maximize economic development opportunities for the Nation and
their members and to manage flood risks;

•

Contaminated soil may be unknowingly transported to a fill site
due to the complexity of the provincial regulatory regime;

•

The cost to dispose of contaminated soils is high enough that
unscrupulous individuals or companies will take advantage of land
owners with a limited understanding of the risks involved;

A First Nation Perspective
•

Although many reserve lands are still managed by ISC on behalf
of the First Nation, Federal regulatory or custodial oversight of fill
movement onto reserve lands has been limited and ineffectual;

•

Reserve lands include “Band Land” and land occupied by a
Certificate of Possession Holder (CP Holder). A CP Holder has
“lawful possession” of the land and is entitled to use the land as
they wish, sometimes against the wishes of the Band
Administration;

•

Insufficient training and/or resources have been provided to First
Nation administrations or CP Holders to understand the risks and
manage fill soils appropriately; and,

•

The deposition of fill soils on reserve lands as opposed to
provincial lands is perceived as a more cost effective and timely
option with less regulatory oversight and/or restrictions due to
differences in Federal and Provincial regulatory regimes.

A First Nation Perspective

Historically, there has been little or no regulatory control, guidance or
policing of fill operations on FN lands by Federal custodians (except for
the very recent 2018 fill guide).
Although there are strict controls on the movement of clean or
contaminated soil under Section 55 of the EMA, Section 41 (3) (h) of the
BC CSR, specifically exempts provincial soil relocation requirements
applying to a Federal Property.
As a consequence, reserve lands are often perceived as a cheap and
convenient disposal option, where fill soils can be disposed off in a
timely manner with almost no regulatory control or costs.

A First Nation Perspective
In 1978, the Indian Reserve Waste Disposal Regulation
(IRWDR) was established to control waste management activities
on reserve lands.
The regulation prohibits operation of a garbage dump, waste
burning or waste disposal and storage without a permit authorized
by the Minister.
The IRWDR has not been updated
since 1978 and was not originally
designed to manage fill.
Non-compliance can result in an order
to clean up the dump or land, as
applicable.
However, anyone who violates the
regulation is liable, upon summary
conviction, to a fine of $100.00 !

A First Nation Perspective
The IRWDR contains no minimum regulatory standards or
guidance for locating or operating either a dump site or a fill site.
Waste
is interpreted to include “garbage,
.
liquid and semi-liquid substances, land-fill
and scrap of all kinds”.
The term land-fill currently appears to be
interpreted by ISC to include fill soils.
However:
•

Very few IRWDR permits have been
issued in BC (possibly only 1).

•

Many FN communities are not aware of a
waste management regulation under the
Indian Act,

•

ISC Capital Projects do not require an
IRWDR permit for ‘structural’ fill.

A First Nation Perspective
Prior to Nov 1, 2017, the transportation of soils within the province
was governed by Schedule 7 of the CSR and Contaminated Soil
Relocation Agreements (CSRAs).
The Schedule 7 standards were very strict and obtaining a CSRA was
costly and time consuming. As a result, there was a strong incentive
to avoid these costs and delays by depositing soils on reserve lands.
Since the omnibus amendments were enacted, contaminated soil
cannot be relocated to another site unless;
a) the site is authorized to receive contaminated soil;
b) a soil relocation agreement is in place; or
c) soil quality meets applicable land use standards at the receiving site
(Note; some standards are dependent on the receiving site soil pH).

It is too early to tell how recent amendments to the CSR will impact
soil disposal on reserve lands.

A First Nation Perspective
Important considerations for dealing with Operational Nations:
•

What regulatory regime will apply (Federal or Provincial);

•

What land use will apply (WL, AL, RLLD or HD, CL, IL);

•

What site specific standards will apply (also pH specific);

•

Will other restrictions apply (i.e. no wood waste or noxious weeds);

•

Permits/lease agreements may be backed by law and penalties;

•

Permits/leases agreements may also be based on civil contracts;

•

The proponent will often be required to sign a legal agreement to
accept responsibility for any contaminated soils or wastes deposited
on the fill site;

•

A baseline ESA/EIA may be required to establish pre-lease/permit
conditions and may specify surface or groundwater monitoring;

A First Nation Perspective
•

A security bond may be required to mitigate potential risks;

•

A fill site permit or lease agreement may be limited to a specific
period, with renewal linked to satisfactory performance;

•

Fees will likely be required to review permit applications;

•

Fees will likely be charged on a soil volume basis to fund
independent fill quality monitoring;

•

Fill site operators will be required to provide proof that fill soils meet
applicable land use standards, for every source site, based on
appropriate documentation and signed off by a qualified
environmental professional (i.e. a member of a recognized BC
Professional Association);

•

Some Operational Nations require mandatory groundwater
monitoring (minimum of 3 wells) for “large” (yet to be defined) fill
sites (something the BC MOE is also considering).

Fill Soil Guide
The FN Fill Management
Guide provides information on
the following:
• Applicable Regulations
• How to select and place fill;
• How to pre-screen fill soils
for contamination;
• How to monitor fill quality;
• The importance of proper
fill compaction;
• How to operate a fill site.

Fill Soil Guide - Regulations or Guidance
The following laws and Regulations cover most aspects of fill site
operations:
Federal Legislation, Regulations and Guidelines:
Canada Labour Code (R.S.C., 1985, c. L-2)
http://laws.justice.gc.ca/eng/acts/L-2/index.html

Fisheries Act (R.S.C., 1985, c. F-14)
http://laws-lois.justice.gc.ca/eng/acts/f-14/

Canada Water Act (R.S.C., 1985, c. C-11)
http://laws-lois.justice.gc.ca/eng/acts/c-11/index.html

Hazardous Products Act (R.S.C., 1985, c. H-3)
http://laws-lois.justice.gc.ca/eng/acts/H-3/

Indian Act (R.S.C., 1985, c. I-5)
http://laws-lois.justice.gc.ca/eng/acts/i-5/

Indian Reserve Waste Disposal Regulation (C.R.C., c. 960)
http://laws-lois.justice.gc.ca/eng/regulations/C.R.C.,_c._960/index.html

Transportation of Dangerous Goods Act, 1992 (S.C. 1992, c.34)
http://laws-lois.justice.gc.ca/eng/acts/T-19.01/

Canadian Council of Ministers of the Environment (CCME) Guidelines
http://www.ccme.ca/en/resources/canadian_environmental_quality_guidelines/

Fill Soil Guide - Regulations or Guidance
British Columbia, Regulations and Guidelines:
Environmental Management Act [SBC 2003] Chapter 53
http://www.bclaws.ca/civix/document/id/lc/statreg/03053_04

Contaminated Sites Regulation (BC CSR) BC Reg.375/96
http://www.bclaws.ca/civix/document/id/lc/statreg/375_96_01

Fact Sheet #1: “An Introduction to Contaminated Sites in British Columbia”
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/fact-sheets/fs01.pdf

Technical Guidance #1: “CSR Site Characterization and Confirmation Testing”
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/technicalguidance/tg01.pdf

Water Sustainability Act [SBC 2015]
http://www.bclaws.ca/civix/document/id/lc/statreg/14015

There are many other technical guidance documents available
through the BC MOE webs site:
https://www2.gov.bc.ca/gov/content/environment/air-land-water/site-remediation

Fill Soil Guide - Regulations or Guidance
Health and Safety
It is very important to follow the laws, regulations, codes, and standards that protect
workers and the public. These include the following:
Canada Labour Code (R.S.C., 1985, c. L-2)
http://laws.justice.gc.ca/eng/acts/L-2/index.html

Workers Compensation Act [RSBC 1996] Chapter 492
http://www.bclaws.ca/civix/document/id/lc/statreg/96492_03

Occupational Health and Safety Regulation (BC Reg. 296/97)
http://www.bclaws.ca/civix/document/id/loo86/loo86/296_97_00

Hazardous Products Act (R.S.C., 1985, c. H-3)
http://laws-lois.justice.gc.ca/eng/acts/H-3/

Transportation of Dangerous Goods Act, 1992 (S.C. 1992, c.34)
http://lois-laws.justice.gc.ca/eng/acts/T-19.01/

Note, Please make sure to check for changes and updates to regulations. The
above links are subject to change and are provided for your convenience only.

Fill Soil Guide - Fill Type and Uses
When developing a plan to import fill it is
important to consider the following:
Why is the fill needed and what is the
intended future land use, i.e. AL, RL,CL
or IL. Note; with the exception of AL use,
most nations will default to RL soil quality
standards irrespective of existing land
use, zoning or land use plans.
The intended land use will define the type
of fill that may be needed and level of
compaction (frequently not considered).
What type of fill soil will meet the above
needs? Construction fill, general fill,
and/or organic rich top soil?

Fill Soil Guide - Fill Type and Uses
An example of the wrong type of fill:
A First Nation fill site received various kinds of fill including soil that
contained wood waste. The receiver planned to use the fill for a
residential development and thought that by the time houses were
built, the wood waste would have degraded and the soil would have
naturally compacted.
A geotechnical engineer found the fill was too soft and variable to
support buildings, roads and utilities.
The environmental consultant also found random areas of
contamination.
Wherever buildings or roads were needed, all of the fill had to be dug
out and replaced with expensive gravel from a pit.
The excavated fill also had to be sent to a contaminated soil landfill,
at a cost greater than the receiver was paid to accept the soil.

Fill Soil Guide – Fill Site Plan
To obtain a fill site permit the proponent may be required to supply a
Fill Deposit Plan with the following information:
A plan view showing the fill site extent and a cross section plan
showing existing and final elevations;
A pre and post fill survey may be required;
Hours of operation and transportation routes;
Locations of residences, roads, utilities etc.;
Locations of surface water bodies;
Erosion & Sediment Control Plan;
Health and Safety Plan;
Site security measures; and
Site restoration plan.

Fill Soil Guide – Fill Site Plan

Fill Soil Guide – Soil Quality Screening
Soils that that should not be accepted at a fill site:
• Soil from Industrial or Commercial
sites unless proven to be clean by
sufficient soil testing;
• Soil from contaminated sites*;
• Soil with strange chemical or fuel
smells (not garden like odours);
• Discoloured soils with black or
unusual colours (red, yellow, blue);
• Road sweepings;
• Ditch cleaning sediments; or
• Ocean or estuarine dredgate.
*Unless testing and segregation can demonstrate
otherwise or soil meets receiving site standards.

Fill Soil Guide – Soil Quality Screening
The following procedures are recommended (and are being
adopted) to minimize the risk of receiving contaminated soils:
• Identify the address of each source;
• Using google maps to check the source is consistent with the
information provided (proximity to marine environment?).
• Requesting a BC CSR Schedule 1 Site Profile for the source site(s).
• Not accepting soil from sites with industrial or commercial activities,
or any yes responses to questions on pages 4 & 5 of the SP, without
further information.
• If there is any doubt, seek
the advice of a Qualified
Professional.
Site Profile - Page 3

Fill Soil Guide – Soil Quality Screening
• Companies supplying the soil must
certify that the soil is not
contaminated and provide evidence
to support the certification;
• The certification is to be signed by
a Qualified Professional;
• Many soil suppliers will provide
documents that they believe
demonstrates acceptable soil
quality, such as a geotechnical
report. They do not.
• Obtain independent advice to
review reports and provide an
opinion regarding the likelihood of
contamination being present.

Site Profile - Page 4

BC MOE CSR Schedule 1
http://www2.gov.bc.ca/gov/content/environment/airland-water/site-remediation/site-profiles

Fill Soil Guide – Soil Quality Screening
• Sign a legal contract/agreement with the supplier of the fill soils.
Consider requiring a security bond;
• Clearly identify what quality
standards the fill soils are expected
to meet;
• Clearly indicate in contract
documents, that the supplier of the
fill will be responsible for all costs
associated with removing any soil
found to be contaminated;
• Notify the soil supplier that random
inspections and soil testing will
be completed to assure that the
quality of the fill soil meets your
standards.

Sampling of suspect fill soil.

Fill Soil Guide – Fill Site Monitoring
Once a fill site has been established and a source of fill selected,
how does the operator of a fill site ensure that they receive that
soil, and only that soil?
Build it and they shall come (but from where?)

Fill Soil Guide – Fill Site Monitoring
Due to the high cost of disposing of contaminated soil, there is a
significant financial incentive for unscrupulous individuals to take short
cuts or to be less than honest in their practices. Vigilance is required.
Although documentation may have been provided to demonstrate that
soil from a site is ‘clean’, soils from other sites may be introduced at a
later date without the site owner and/or operators knowledge.
When a fill site is “open for business”, contractors or truckers may try
to slip their trucks into the line up or have a stack of $50 bills ready.
Truck numbers should be recorded, each load inspected for odd
colours, odours, waste materials and truck manifests or tracking
documentation should be verified.
Any suspect soils should be segregate.
The Nation or CP holder should also conduct independent and
random fill quality monitoring (sampling every1,000-5,000 m3).

Fill Soil Guide – Fill Site Monitoring
If fill soils are derived from different
originating sites*, it is recommended
that the soils are kept separate just in
case one of the fill soil sources is
subsequently identified to be
contaminated. Use GPS cells to track
fill from cradle to grave.

* Note: A soil certification must
be provided for every different
source of soil (originating site).

Implement a system with the
originating site to track each truck from
source to destination, with a unique
permit number to confirm the origin of
the truck.
Agree to a method by which the
volume of soil deposited at the fill site Where did that load of soil, concrete and
can be reconciled for payment of fees. rebar come from?

Fill Soil Guide – Fill Placement

Do
Keep & reuse topsoil, apply fill in < 6” lifts, place soil in level layers,
apply water (for dust control & compaction), slopes <1.5 Hor:1Vert
compact and test soils to meet geotechnical requirements & reseed the
site ASAP to minimize erosion and minimize noxious plants growing.
Do Not
Fill within 30 m of a water body, within 3 m of aboveground or
underground utilities, try to compact very wet soil, apply more than 3 m
of fill without the advice of a geotechnical engineer.

Developing Challenges
Invasive Species:
Soil management activities can contribute to the introduction and
spread of invasive species. Soil may contain parts of plants, seeds
and/or invertebrates (fire ants), which when introduced to a new area
can quickly spread and displace indigenous plants and animals.
Examples include European fire
ants, Japanese Knotweed, giant
hogweed, garlic mustard and dog
strangling vine.
More information can be found at
the Invasive Species Council of BC:
http://bcinvasives.ca/

Developing Challenges
Soils from originating sites with no Schedule 2 activities and no history
of land use (i.e. no potential for anthropogenic impacts) have been
identified to contain iron above the new CSR standard of 35,000 ug/g.
Iron in imported fill (from ~12 sites).
Site specific “background” iron*.

*Surface soils (upper 1 m soil horizon) only.

Developing Challenges
Samples of aggregate from a lower mainland quarry have been
found to contain iron and vanadium above CSR RL and IL standards
in 3 of 11 samples.

3.5% (RL)

100 (RL)

Note; 3.5% = 35,000 ug/g
Prior to the most recent CSR amendments, chromium concentrations also exceeded
the RL standard in 7 of 11 samples.

Developing Challenges
Composite samples of 75 mm minus crushed rock recently collected
from a lower mainland quarry contained elevated Co, Cu and Fe.

Note; Unlike copper and iron, cobalt standards developed to protect drinking water (DW)
and Freshwater Aquatic Life (AWf) are the same for RL and IL land uses. Therefore, there
is no relief if the property were designated for CL or IL land uses (or roadways).

End of Presentation
Do you have any questions?
Thank you

Fill Soil Guide – Soil Quality Screening

