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Stepping over the Barriers



Adams Lake 
Indian Band
Holistic 
Cumulative 
Effects (CFx) 
Management 
Framework 
Program 
Background 
Studies

CFx definition (Wilson, 2021)



ALIB TMX CFx - 2019

Cumulative effects – key findings

Huge increase in 1-in-200-year peak flows 
vs historic design flows

Hazard

Climate change causes +26–41% higher 
peaks

Land use & natural disturbance causes 
+1.6%

Human land use further elevates risk by 
reducing forest cover and increasing 
washouts.

Consequence

If design flows ignore future land cover 
and climate change, TMX may be 
under-designed for a 1-in-200-year event 
and result in a loss of containment



CASE ALIB Study Recommendation Proponent Response My Initial Interpretation

Adams Lake 
Indian Band 
Intervener/ 

TransMountain
Pipeline 

Expansion

CFx of climate, disturbance, & 
land use should inform pipeline 
design & emergency planning

Rely on existing 10% 
estimate design methods 
& adaptive management.

Evidence acknowledged, 
but no design change 
beyond previous 10% 
estimate used.

Climate-driven disturbance risk 
should be incorporated into 
broader planning.

Federal follow-up 
emphasized capacity 
funding and future 
initiatives.

Study production 
supported; more study 
and capacity by ALIB 
supported by TCEI

Watershed Road-network risk 
reduction was recommended

No clear action identified 
in the response 
documents I reviewed.

Recommendation not 
operationalized nor 
shared to other sectors.

Case 1 – Institutional Inertia?

Barrier: Institutional Inertia
Outcome: rigorous Indigenous-led evidence & recommendations provided , no action by proponent



2021 Atmospheric River
Funded study > publication > presentation

but still apparently limited uptake

2021 Image  source:  cbc news

2021 Image source: Trans Mountain

Map Source: Assessment of the cumulative 
effects of climate change etc. 2019 



Skwelkwekwelt Sun 
Peaks Collaborative 
Initiative (2022)

Highlights

multi-phase workshop approach 
involving all SSPCI partners

Collaborative, holistic, multi-scenario 
cumulative effects modelling and 
analysis using ALCES and Raven 
Hydrology Framework

Structured Decision-Making Approach

Key Findings:

• The Indigenous Economics Scenario:
• all environmental indicators 

conditions are forecast to move 
back towards natural conditions

• peak snowpack projected to decline

• hydrologic change mostly attributed 
to climate change



CASE Study Finding / Recommendation Government Response My Initial Interpretation

Skwelkwekwelt
Sun Peaks 

Collaborative 
Initiative

Collaborative CFx planning 
process & shared learning assets 
for decision-making.

Management option 
insights acknowledged

Mountain Resorts Branch 
lacks mandate to 
manage beyond 
Municipality boundary

Consequence tables compare 
trade-offs across alternative 
management strategies

Unwilling or unable to 
set targets / thresholds 
for indicators.

Without agreed 
thresholds, can’t convert 
into binding decisions.

Draft TOC for a CFx management 
framework, including governance, 
monitoring, response, & review

No policy update, 
management, 
monitoring, or review 
initiated.

Governance void: 
need for the framework 
but no authority to act

Case 2 – Governance Void

Barrier: Governance Void
Outcome: rigorous Indigenous-led evidence & recommendations provided , no action



ALIB Chase Creek CFx, 
Hydrology, Erosion & 
Hydraulic Analysis (2021)
Highlights:

* Modelled human land uses, natural 

disturbance, & climate change

* Developed daily streamflow model using 

Raven Hydrologic Framework

* Hands-on training for field-based assessment 

& monitoring methods

* Quantified erosion rate & response to the 

armoring of Chase Creek.

Key Findings:

* More forest disturbance will cause increases in 
annual streamflow

* August flow decrease over 30% relative to historical 
& further under climate change scenarios

* Last decade almost 3x recession rate

* 55-year average bank recession rate

o 19.4 cm/year (+/- 1 cm/yr) 

* Last 9-year average recession rate

o 55.4 cm/year (+/- 7 cm/yr)



CASE 3 Study Finding / Recommendation Government Response My Initial Interpretation

Chase Creek 
Hydrology

Headwaters disturbance has 
altered watershed hydrology: 
Forestry, Wildfire, Agriculture, 
Pine Beetle, Linear Disturbances

No clear integrated 
response identified 
across land-use sectors

Disconnect across
provincial land-
management agencies, 
mandates, & functions.

Fan expansion and channel 
confinement are concentrating 
flow and intensifying north-bank 
erosion pressure

No clear municipal or 
intergovernmental 
corrective action 
identified.

Municipal response is 
disconnected from 
upstream / downstream

South Thompson thalweg has 
shifted toward ALIB lands and 
recent erosion rates accelerating

federal mitigation 
funding opportunity 
approved, but permit 
not obtained in time

disconnect between 
responsible authorities + 
permit burden = lost 
mitigation opportunity.

Case 3 – Inter & Intra-Governmental Disconnect

Barrier: Inter & Intra-Governmental Disconnect
Outcome: rigorous Indigenous-led evidence & recommendations provided , no action



Further Observations Across All 3 Case Studies

Common Outcome: 

rigorous Indigenous-led evidence & recommendations provided , no external action

- action was taken within ALIB NR Dept. using this evidence

Further compounding factors:

• Grey literature goes unseen and can be forgotten if there isn’t a champion

• Continuity of personnel over time results in loss of knowledge and risks repeating the 
work or building whole new systems because of limited awareness



Further Observations Across All 3 Case Studies

Some of the Opportunity Costs

• Loss of trust (reconciliation)

• Increased risk to projects (e.g. new legal delays)

• Increased risk to people and ecosystems (no mitigation)

• Loss of knowledge investment (time and $)



Recommended Action is to 
establish a Framework 
backed by science and 
Indigenous Knowledge

Stskwil (Arrowhead)

Adams Lake Indian Band 
Holistic  Cumulative Effects 
(CFx) Management 
Framework in the South 
Thompson Watershed





CFx - the positive and negative changes 
caused by the interaction of people, the 

environment and our economy over 
meaningful time and space

Wilson, 2021. Handbook of Cumulative Impact –
publisher Edward Elgar

Photo of Kle7scéñ.  source: Barry J Wilson view from paraglider



ALIB CFx Framework - taking action



ALIB CFx Framework – taking action

7 Pilot Indicators (newly 
updated models with recent 
large wildfires)
• Forest Intactness
• Old Growth
• Water Flow
• Indigenous Land Use 

Opportunity
• Linear Disturbance Density
• Footprint
• Moose & Deer Habitat 

Suitability



• Not waiting for permission or government regulations

• Integrating findings of  these and other studies into shared 
governance decision-making such as the Forest Landscape Plan 
process ongoing with BC Gov for Thompson Rivers Watershed

• Improving efficiency of project referrals and impact assessments

ALIB CFx Framework - taking action
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