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Objectives

»Convince you: when you manage contamination you are doing
ecological restoration

» Sketch out some conceptual approaches to see contaminant
management as part of ecological restoration (in the context of
disaster)

»Connect current day contamination management, everyday and
during disasters, to broader discussions about future states of
wildlands ecosystems
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Outline

* Focus and challenges
* Ecological restoration

* “Leaning into” considering ecological restoration in contamination
management

e Case Studies 1 -2021 Merritt, BC Flooding
e Case Study 2 — 2014 Mount Polley Mine

* |Inspirations
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Focus

* Focus today is on ecological systems in
wildland settings where land is being
remediated =2 restored

* Typically in our world, the work spans:
* Site investigation
* [Risk assessment]
* Site remediation

* We work under specific guidance
(CSR, FCSAP)
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Challenges

e Contaminant focus

* Physical scale (challenge
and opportunity?)

* Limits on regulatory
breadth

* Limited impetus for long-
term continuity

e Patchy land use planning
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Opportunities - 1

e “Begin with the end in mind” (Steve Covey)
 Start from where we are with vision of future — 50 years
* Lift a level or two from your specific scope of work — think bigger

 Step outside of “contaminated lands-land”
* Diverse teams and inclusive process

* Ecosystem services




Managing Contamination is Ecological
Restoration

| *‘ Inﬁ

IMPROVING REPAIRING

ECOSYSTEM ECOSYSTEM
MANAGEMENT FUNCTION

w/‘)! (Gann et al. 2019)
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Managing Contamination is Ecological
Restoration

Think expansively...

REDUCING IMPROVING  REPAIRING INITIATING PARTIALLY FULLY

SOCIETAL ECOSYSTEM ECOSYSTEM NATIVE RECOVERING RECOVERING

IMPACTS MANAGEMENT FUNCTION RECOVERY NATIVE NATIVE
ECOSYSTEMS ECOSYSTEMS

wEDUCEDIMPACTS
REMEDIATION
ReHABLIATION
SER )i, ECOLOGICALRESTORATION

3 (Gann et al. 2019)
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Ecological Restoration

* Ecological Restoration is “the process of assisting the recovery of an
ecosystem that has been degraded, damaged, or destroyed.”

* Emphasis on native ecosystems and ecosystem integrity

* Ecological Restoration is “is a solutions-based approach that engages
communities, scientists, policymakers, and land managers to repair
ecological damage and rebuild a healthier relationship between people
and the rest of nature.”

* UN Decade on Ecosystem Restoration: 2021-2030

A =" RESTORATION
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Opportunities - 2

* Increase resilience in face of climate change

* Support reconciliation

* Greater opportunities to take this approach in some situations than
others




Ecological Restoration

Eight Principles Underpinning
Ecological Restoration

. o g 8 IS PART OF A :
1 ENGAGES CONTINUUM
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’
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- WHEN APPLIED

AT LARGE SCALES

NATIVE
@ REFERENCE CLEAR GOALS

o ECOSYSTEMS. * AND OBJECTIVES
* WHILE CONSIDERING USING MEASURABLE
d ENVIRONMENTAL CHANGE ‘ % é INDICATORS
4 SUPPORTS @ SEEKS THE @
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Social Ecological Restoration  Technical
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Flood response and the environment

In Novemnber 2021, large rainfadl evenis known as atrnospheric rivers caused flooding in the Sumas Praine to
Hope, Merntt and Princeton areas Foods have the potential to release and deposit contaminanis into the

erwironment. This can affedt tuman health and the environment.

The Province s responding to these Boods in several ways, This includes providing information and guidance on
the enwironmental impact of these recent floods,

Popular resources -

Qurinteractive debris m
shows r=al time locatior

Debris map Report debris Project updates

- - .
Tt the interactive debris map for  Use our online debris recorting tool  See the latest information bullstins debris removal caused

ore information on respomse to report debris that s not reflected  and news releases regarding the Atmaspheric River Ev

On Twitter

BC. Spill Re

wis on the debris map, flood response efforts

S
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Nov 2021 Flooding:
Merritt, BC:

entire town
evacuated, 1,000
homes flooded
Province responded
on multiple fronts to
identify, understand
and manage risks —

including for
contaminants
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Merritt Conceptual Site Model (CSM) -
2021 Atmospheric River and Related Potential Contamination Impacts

2021 Atmospheric River Event and Flooding

Due to the atmospheric river event, the Coldwater River discharge on November 15,
2021, Increased to over 400 m¥/s, with an increase In stage level of over 3.5 m. The
500-year peak discharge was estimated to be 163 m'/s, which is much lower than the
: flow recorded during the flooding event. The dikes on the Coldwater River were
Gl coLowrit breached or overtopped and flooding occurred within the City of Merritt; as well as
\ Impacting many communities upstream on the Coldwater River and downstream on the
o SR Nicola River

< 5 &9 y : rn J/:‘ les \
O s ‘ The key findings aF the CEi were that Raqiwakera max havme 1) wells,. = s_mmbo- Cronk (#76); shallow,

o % > unconfined, vulnerable

o water supply systems and underlying aquifers. , AE NICOLA MAMEET 1
2) distributed contaminatian; and 3) receded and - 4 /O :

L

Potential Contaminant Sources

SR £ 2021 Fload Boundary Catent

o @ e W

200-year Floodplain
NRCan Remotes Sensing Data (Nov. 16, 2021)

‘Sewage Treatment Plant and Infiltration Beds

S ﬂ v Sewe 0 tw ’ == Flood Protection Works - Structural Works
rasandl Sl AR N"-' shi=Sall Upper Meertt Aquifer (#74) - High Vulnerability
: e e S a e 0 Stumbles Creek Aquifer (#76) - High Vuineratility
E{W‘Wﬂm’.medhﬂ@ Sites # Marritt Groundwater Supply Wells
1 = . 7 * Groundwater Wells
Agricultural Areas & AMS Authorization Points
—_— ‘ , ® Environmental Remediation Sites
~ J 1 igate ) . |
On-site Septic Systems (upgradient and downgradient) @ Spll incidants

e
L Nl
Source: See SNC Lavalin, March 2022, Appendiv i : -
Contains information licensed under the Opén Goveftiment *» - )
Licence British Columbla’and the City of Merritt

Indian Reserves
B0 Sewage Treatment Infrastructure

Potential Upstream Sources

(SNC-Lavalin 2022)
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https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/flood-response-and-the-environment/water-quality/merritt_conceptual_site_model.pdf

«gov/content/environment/air-land-water/spills-environmental-emergencies/spill-incidents/past-spill-incidents/mt-poliey

aking... =. UFR WCT EoC - Azi.. BIGTIME == Youcango backto.. @ Aquatic CentreBoo.. % KITS POOL ﬁ Burnt Timber Risk A... 8 Harmer Gav.

ae > Environmental protection and sustainability > Air, Land & Water > Sgills and Environmental Emergencies > Spill incidents > Past Sp
.idents >

cvronmenalemerseny — VMlount Polley Mine Tailing Dam

Program
B rea Ch Further details are available on

- the Key Information page.
_ﬁ_ - l Sampling Data

* Report a spill

* Spill incidents
Past Spill Incidents

* Roles and responsibilities

» Environmental emergency
legislation

* Planning, prevention & - =
response i 2 T

|

== |

. - . . o N\ = === |
Regulations Incident Description P A 1
Engagement . = ) .
Location Polley Lake, Hazeltine Creek and Quesnel Lake o B - |

\nnual reports .
Loss of about 17 million cubic meters of water and 8

million cubic meters of tailings/materials

Follow this link to view a map ¢
the sampling sites.

Product/Quantity

Source Tailings dam failure.

Time/Date of
1:00 AM / August 4, 2014 . ¢
/34 Incident J Site Location
A

AZIMUTH

S u m m a ry Mt Polley Mining

Corporatie

A tatlinas dam failure at the Mount Pollev Mine occurred on Auaust 4 2014



Mount Polley Mine Tailings Dam Breach

Example Conceptual Model

Conceptual Model: Hazeltine Creek
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Mount Polley — Rehabilitation & Remediation
Strategy

Implementation
Short Term Detailed Site Investigation, Risk Assessment :f Remedial

Impact and Remediation Options Actions and
Assessment Monitoring

Initial
Response

Establish safe «Conduct

*Implementation of

wong ROE BV Detailed Site Investigati EH:l:::: ;m::: % o)
> . ite Investigation L4 ro m
conditions Environmental 9 AR AR «Execution of work,
-Stop inputs Impact permits, approvals
s{Contiol $oikces Assessment * Soil Quality Update y | *Plant and Invertebrate * Risk Assessment for +Follow-up
: -Identify data gaps + Groundwater Quality P | Tissve Technical Momo: gy |  Human, Aquatic and monitoring,
* Control-oriented and required Update - | *Plant Toxicity Testing | Terrestrial Receptors reporting
restoration sampling plans «Sudace WaterQuality | | Technical Memo * Remediation Plan
le A I nk (Including Performance
Upda A Zooplankton ‘
ConcepMOde‘(ct;usa':dsute Update 2 Data Update
) 1o St o | +Fish Tissue Technical
communicate our gl i | N
understanding of
the site

P (Golder Associates 2016)

AZIMUTH



Mount Polley Tailings Dam Failure
Example Conceptual Model

vanabhs depth deposts of fne taiings over
SN OIganic sols

existng organic sol layse

Uppar Floacplam Barch
wicth vnons

UNDISTURS HALO ZONE: VARIABLE DEPTH TAILINGS LAYTR OVER UNOISTURBED
BB FORERY NATIVE SCILS SCOUR ZONE MALO ZONE: VAHRIABLE DEPTH TAILINGS LAYER OVER NATIVE SOILS FOAREST
" Treas presant. shrubs and ) 2 Trens presant. shrubs and 4
ground covees sbsect or parlislly coversd grourd covess sheard or parlially coversd

A (Golder Associates 2015)
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Five spatial scales
of landform design

Inspiration for Restoration: Landform e

spatial scales.

[ ] [

D 100km scale.Govermned by regulatory
policy and regional plans, involves
nen-mining activities, bulll over

o e hundreds of years. Cumulative effects,

socioaconomic, and wildiife habitat
Issues at the forefront of design

Landscale 10km scaile “Everything you can see
from a point." A single mine lease or
lease o
property. Life of mine plan, closure plan,
minesite landscape ecology. 50 to 100 years of
construction. The main scale for design
collaboration with local communities

W
YA/ v\.m%m
o

1km scale. A single mining landform
with a facility-scale design. This scale
is the fundamental building block for
landform design. Built over 10 to 20
years with large mining equipment.

1 to 100m scale. A singie feature {such
as a loe berm, a bench, a wetland) on
a landform. Usually a smaller scale
reciamation design to support a
specific {and use. Built with mining
equipment or smaller reclamation
equipment over a construction season

1m scale. Small feature (such as a
hummock, rock pile, a boulder, soll
mound) for a specific reclamation
purpose. Often field fit with small
equipment over a few hours

(LDI 2021) https://www.landfor
< mdesign.com/igraphi

[ é cs/LDI-Infographic-
INZ] MVLAJTH 06-Scales.jpg

www.landformdesign.com/scales


https://www.landformdesign.com/pdf/LDI-PositionPaper2021.pdf

Inspiration for Restoration: Urban Settings

W G SRR

Green Shores for Shoreline Development “Gold” project: New Brighton Park shoreline restoration,

ancouver, BC. (Port of Vancouver). . .
Y i indiataanmann (Stewardship Centre for BC 2020) (Klaus and Kiehl 2021)

AZIMUTH
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http://stewardshipcentrebc.ca/PDF_docs/greenshores/Resources/GSSD_PilotEditionApril2020.pdf

Responsibilities of Audience

AZIMUTH

Indigenous
Organizations

& Government

Resource
managers &
Problem
Owners

Regulatory systems

&

Contaminated Site
Service Providers
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Sources of Resource Materials

1. Landform Design Institute: https://www.landformdesign.com/index.html (and thanks
to Derrill Shuttleworth for graphics, slide 18)

2. International Council on Mining and Metals (ICMM):

1. Responsible Mine Closure:
https://www.icmm.com/website/publications/pdfs/environmental-
stewardship/2021/briefing responsible-mine-closure.pdf

2. Integrated Mine Closure https://www.icmm.com/en-gb/guidance/environmental-
stewardship/2019/integrated-mine-closure

3. GreenShores:
http://stewardshipcentrebc.ca/PDF docs/greenshores/Resources/GSSD PilotEditionApril2020.p
df

4. Society for Ecological Restoration: https://www.ser.org/

5. UN Decade on Ecosystem Restoration: https://www.decadeonrestoration.org/
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