Adams Lake Indian Band:
Cumulative Effects- our Journey

Presentation For the Indigenous Forum on Cumulative Effects
by Dave Nordquist Feb 4, 2020
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We Are Secwepemc

Who We Are

The Secwepemc people have lived in this territory for thousands
of years. Archaeological evidence in fact shows at least nine
thousand (9,000) years of occupancy along the lakes and river
areas. The remains of pit houses not far from our current
reserves leaves us with a picture of the lives of our ancestors.
Our Elders tell us we have Ilived here since time
immemorial. We lived based on an economy of resource
extraction, including fishing, hunting, trapping and berry
gathering; our ancestors prospered, grew and grew from these
lands for thousands of years. The waterways and networks of
trails enabled vast travel that was tied to the seasonal
cycles. Similarly, we developed intricate social and political
systems that remained in place for thousands of years.
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The Need

[0 Various projects in the territory that triggered Provincial and
Federal Environmental Assessments.

Impacts of Forestry Activities
Trans Canada Highway
Adams River Salmon Run

Population Growth
Wildlife Issues
Elders Concerns about the changes being seen

] O O O O OO .3

Someone else's story not ours.
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Why ALCES

RNV- Range of Natural Variation
3D and Visual Aspects
Traditional Western Science Outputs

Visual Outputs and Movies- the Elders Understand it and can relate to it.

Can incorporate other models that do things better

O O O O O @0&8

Community Friendly
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Initiatives Completed

0 Secwepemc RFA Base Case Draft Land Management Framework 2014

Building an ALCES Model

Define Indicators and landscape types
Define starting condition

Define natural pathways and conditions
Define natural disturbance (where required)
Define human disturbance

Define RNV
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Moose HSI Salmon Something
Grizzly Bear RSF Fish Habitat

Mountain Caribou A Water Quantity (Flow)
Elk HSI Lotic Temperature
Fragmentation (edge density) Community Wellbeing Index
Old Forest >180 yrs SARA

Water Quality Traditional Language Use
Grassland Invasives Forest Health
Royalties/Rents Paid/Shared Time On The Land

GDP Air Quality

Wages (earnings) Aquatic Invasives

Employment Rate

Sharptail Grouse

e
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The natural range of variability is typically defined by the period 100-200 years
before European settlement and is also surmised from knowledge of natural

d
d
C

sturbance regimes. Natural range of variability is often used o describe
sturbance processes, and the ecosystem variability that these disturbances
eate.

Natural Range of Variability

WWw.env.gov.be.ca/fia/documents/TERP eco rest quidelines/.../rangeofvar.him
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* Derived using a Monte Carlo approach in the |
model

* Intended to capture inter-annual variation that occurs
because of natural disturbance fire, drought, insects, etc.

«  Compute “defendable” variation that approximates pre-
contact landscapes

Moose Habitat Effectiveness Index Range of Natural Variability

e = 10 20 n 4 0 60 70 a0 90 100
s
b 50 Sets of 100 Years of Range of Natural Variability

46




Scenarios

* Baseline - pre-contact / pre-industrial conditions
* For estimation of indicator RNV due to changes in landscape composition
resulting solely from natural disturbance (only fire in this study)
* Base Case - Business As Usual
* represents the way things are done today and assumes that current practices,
policies, market forces etc. remain unchanged.
* Climate Change
* testing effects on water quantity (flow) and timing
* Changes in forest age class with increasing fire

* ALIB Governance
* TBD
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SRFA Landscape Composition

LTFT Area % of Total

Forests 14,948,438 85.0%

Grassland 410,436 2.3%

Lakes & Rivers 330,972 1.9% A
Alpine Tundra 785,087 45% 2
Transportation 202,860 1.2%

Reservoirs 159,210 0.9%

Agriculture 135,604 0.8%

Settlement 96,980 0.6%

Wetlands / Claybanks 93,430 0.5%

Mtel&nrface Mines 24,610 0.1%

Other 402,423 2.3%

Total 17,590,050 100.0%

mForests

B Grassland

HL3kes & Rivers
mAlpine Tundra

B Transporta ,ion
EResenvolirs

S agriculture
ESegiement
®mWetlands / Claybanks
B Aggregate/Surface Mines
® Other
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Exploring Options

1800

2014
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Grizzly El

Decade Base Case ALIB
2010 0.316 0.316
2020 0.319 0.319
2030 0.327 0.322
2040 0.330 0.321
2050 0.331 0.322

2060

0.334

0.324

Grizzly El in the Adams River Watershed

0.340

2020 Exposure Exceeds
Upper Limit of RNV

— RNV

2020

T

2030

T

e==Base Case
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Cumulative Effects Framework

Assessing and Managing Cumulative Effects in British Columbia

Grizzly Bear — Value Summary
April 2016
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Value Grizzly Bears
Component Population Status, -
Structure, Trend & Vital Rates Habitat
2 Habitat L
Functions and Disperal & | | Human Caused Mortality Altera:iona[ Ali:?a/uon / S::::::l Available
Processes Colonization & Displacement Fragmentation supply Protein
Factors Lethal Encounter &
Quality Food Quality Food
Lethal Human-Bear Bear
Encounter Displacement
Road Hunter
Density Density Front Country
Indicators used in I_D'ﬂ o P
the draft
provincial protocol
EIJE==a
Human
Footprint

Activties

=

Forest

Figure 1: Conceptual model for grizzly bear to provide a high-level summary of the system and of the assessment. The blue
circles identify the indicators that are used in the draft provincial protocol.




Data analysis

Our sampling design, with plants from two sites (two populations) and two reproductive seasons, enabled
us to analyze the spatiotemporal variation in the magnitude of the reproductive losses. We used
repeated-measures ANOVA. We treated site and reproductive season as fixed factors in ANOVA design.
We arcsine-transformed the ratio-variables and log p-transformed the remaining data before statistical

analysis (Zar 1999). All statistical analyses were performed using the SPSS software (Norussis 1993).

The relative contribution of the factors that influenced a plant's reproductive potential to the variation in
total pre-dispersal losses among individual plants was estimated by using classical key factor analysis
(Podoler and Rogers 1975). The methods of Podoler—Rogers were modified in our analysis: the analysis
has previously been applied to variation in mortality of one population through time, we used it to analyze
variation among individual planis in space.

In our analysis, the reproductive losses due to factor k; are regressed against total losses (K), with
different trees used as the replicates. Here, k; is defined as

ki = logyo Ni-1 = log;o M; -
and K is defined as:

K=k+k+k+ --+k,

(2)
where N; is the number of female reproductive organs present after the effects of factoriand n
represents the number of factors. We calculated the slope for each regression of k; on ¥, and used these

slopes to compare the relative contribution of each factor to the total variation in the reduction of potential
reproductive output among individual plants (for similar analyses, see Heithaus et al. 1982; Jordano
1989; Traveset 1994 1995).

Classical key factor analysis looked for k's whose variance and covariance constitute a significant part of
the variance of K. The fundamental problem is that the “variation® in population is inappropriately
interpreted as the “variance” (Royama 1996), that is key factor index provides no information about the
pattern of population changes and its causal mechanism. In our study, however, we looked for the
relative important factors that contributed to total variation in reduction of reproductive output, and did not
look for the factors that cause the patterns of variation in sound acorn production among individual trees.
Therefore, our analysis in the present study was appropriate.
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Map 2. Count of Indicators Flagged

Map 1b - High Indicator Flag Count
by Landscape Unit
[ Jo
1
i
B
[
__E
. ¢

Extirpated (not assessed)

Never Occupied (not assessed)

Main Indicator Flags (6 total) are flagged if:
+ Grizzly Bear Population Status is
‘Threatened'

* Mortality exceeds allocation in any of 3 time
periods for either all bears, or females, in
allowable hunting areas

* Hunter Density is High

Front Country (Human Encounter) >20%
Capable Secure Core < 60%

Mid-Seral Dense Conifer > 30% in select
BEC Zones

05-Apr-2016

Figure B: This map provides a count of the number of indicators that were flagged in the assessment. It isa

visual tool to identify where cumulative effects to grizzly bear may be occurring and where further assessment is
needed to determine the current condition of grizzly bear. The map does not convey a measure of risk as

consequence is not assessed, and the indicators are not equally important, nor are they weighted in this
assessment.
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ALIB Projects

[0 An Assessment Of The Cumulative Effects
Of Land Use And Management in
the Adams River Watershed

[0 Developing a Salmon Threat Index for Use in a Cumulative Effects Assessments
and Planning

0 TMX Cumulative Effects and Climate Change Project
[0 IR 6 Land Use Planning Project
0 Wildlife Modelling and Road Deactivation

.
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Salmen graphic adapted from
Maynard Johnny Jr, 2012

Developing A Salmon Threat Index For Use In
Cumulative Effects Assessments And Planning

Prepared For Adams Lake Indian Band, 2019

Report by: Wilson, B, Sullivan, M, Carison, M, Nordquist, D
Joe Modelling by: Sullivan, M
ALCES Modelling by: Carison, M

Suggested Citation: Wilson et al., 2019, Developing A Saimon Threat Index For Use In
Cumuiative Effects Assessment And Planning
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. 3 Presentation & Interpretation: Barry Wilson
Modelling: Justin Straker, Ryan MacDonald, Melissa Iverson, Tim Barker
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ALIB Governance Framework

4 Scenarios Using ALCES Online focused on Water and Forestry.

1. The Natural Landscape pre-contact conditions
(RNV)

2. Business As Usual
3. Climate Change
4. ALIB scenario (what we want to make happen)

O
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ALCES A &® ~ © 0 & %

LI N EAR Total linear edge density 2010

ADAMSRIVER  3,337.94km:

E D G E Total: 4,040.1387 km
DENSITY | [
s Total linear edge density
: (km/kmz)

0.6-07
0.5-0.6
04-05
1.00e-04 - 0.4

Min - 1.00e-04
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Landscape
Metrics
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Highest Relative
2010

® In-block roads

M Minor Roads - Minin,
Ore
i Aggregate M Aggregate

M Rural Residential W Rural Residential

d) ALCES
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Mountain Grizzly
Moose .
Caribou Bear
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Moose HEI

0.193

Decade Forecast Forecast + climate change
2010 0.185 0.185
2020 0.184 0.185
2030 0.180 0.182
2040 0.183 0.184
2050 0.188 0.190
2060 0.196

0.25

02
0.15
0.1 7

0.05

0
/ 2010

Moose HEIl in the Adams River Watershed

2030

2050 / 2060

f
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Grizzly exposure index, RNV 1830
ADAMS RIVER 3337 94km:
Average: 02631

Grizzly exposure index, RNV 1830
ADAMSRIVER 333794k
Average: 0274

Legend

Grizzly exposure index, RNV

Legend

Grizzly exposure index, RNV
(‘Cn)

| i ‘that

g o yellow/orange/

B 2 red colours are
above the
watershed
upper limit of
RNV. Green

colours are
within RNV and
lower (better).

d) ALCES
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Total linear edge density 2010

E D G E W ADAMSRIVER 37337.94km:
Total: 4,040.1387 km
D E N S I TY - Legend

Total linear edge density
(km/kmz)

06-0.7
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0.4-0.5
1.00e-04-0.4
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Ing: -119.80316 S
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ALIB Scenario

* Controlled fires (prescribed burns) — bring in community
knowledge on managing fire

* Indigenous Tourism Opportunity vs continued harvest
levels

* Value added Forestry
* Places for people to work after the highway expansion

* Governance & Stewardship

— Changes in guidelines, practices and policy for forest
operations

— need to decrease the amount of roads or control access
— Wildlife harvest management

* Natural Amphitheatre (Education)
* Desynchronize the watershed
* Access management

* Acid rock leaching

() ALCES
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fDALCES A &

O Select Study Area ADAMSRIVER  3,337.94km:

l&#  Data & Analysis

B Layers

Features

Regions
EE W Watersneag uroups 1aku

[l & watershed Groups Yukon

[ ™ wildlife Ranges - Caribou Herd Bounda...
. @ Wildlife Ranges - Sharp-Tailed Grouse...
I # wildlife Ranges - Spade Foot Toad Range

& ALIB user-defined regions

Tour All

Il Toggle All
Brennan Creek Indigenous Tourism Area
Lower Adams Indigenous Tourism Area
B Moose Access Management & No Hunting ...
North Adams Lake Indigenous Tourism Area
B Ruddock Creek
Tum Tum Indigenous Tourism Area
Upper West Side Indigenous Tourism Area
B Village site 1
B Village site 2
B Villagesite 3
M Village site 4

- West Slopes Indigenous Tourism Area

lat: 51.15868
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Hvdrological Modelling

0 Goal: Simulate Streamflow and Lake Level for the Adams River/Lake using
a physically based model that responds to changes in climate and land-use

w

=3

=]
'

200 -

100 -

Daily Average Streamflow (m?/s)

' ' ' ' '
Jan Apr Jul Oct Jan

—— Current Baseline (1981 - 2010)

Shaded areas correspond to 90th and 10th quantiles.

S
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Elevation Above Sea Level (m)

Elevation Below Surface (m)

3000

2000

1150

0.25

0.50

0.75

Hydrological Model

Precipitation (Snow/Rain)

Soil
Snowmelt/Freeze 1 TEvaporation

Soilf0] ;A Infiltration v

| Percolation

Soilf1] * | capillary Rise

Percolation

S
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Climate Change

[ Increases in air temperature

[ Increases in winter precipitation, decreases in the
summer

. CanESM2 rcp45 . CanESM2 rcp85 . CanESM2 rcp45 . CanESM2 rcp85
9 2011 - 2040 2041 - 2070 2011 - 2040 2041 - 2070
o
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©
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Streamflow response to land use and climate

change (2050s)

0 Climate has a large
effect on streamflow

[0 Land use also has an
effect but far less than
climate

[0 Higher spring
streamflow

[0 Lower summer
streamflow

S

Daily Average Streamflow (m3/s)

Adams River at Squilax

400 -

300 -

200 -

100 -

1 1 1] 1 1
Jan Apr Jul Oct Jan

~— CanESM2-rcp85-ALIB-2055 = Current Baseline (1981 - 2010)

Shaded areas correspond to 90th and 10th quantiles.
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Indicator m:’:;;i\',““ U":fe;:",“" 2010 z':)’:z g?:;) BC 2060 z':)':x 2?:;) ALIB 2060 ZI:\%F;
Water Quality N 2 3,852 n/a 3,794 n/a 3,796 n/a
Water Quality P 0.3 3,643 n/a 3,632 n/a 3,633 n/a
Water Quality Sediment 25 344 n/a 340 n/a 341 n/a
Moose HEI 0.21 0.185 -12% 0.193 -8% 0.190 -10%
Mountain Caribou HEI w Extir 0.308 0.131 -57% 0.124 -60% n/a n/a
Mountain Caribou HEI 0.308 0.250 -19% 0.242 -21% 0.253 -18%
Grizzly Bear 0.316 0.316 0% 0.334 6% 0.324 3%

{ 'analyti‘c-
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Secwepemcul’ecw
Footprint Edge

Footprint Edge - All Footprint 1900 :
SRFA Study Area Boundary  175,900.5km: X ey o 19008
Total: 6,370.7008 km M ©

Mean: 0.0362
Median: 0

Kurtosis: 50.5868

Footprint Edge - All Footprint
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Secwepemcul’ecw
Footprint Edge

Footprint Edge - All Footprint 2010 ‘a T s v
SRFA Study Area Boundary 175,900.5km: O, Max 187018
Total: 167,404.9678 km N M 0

~ Mean: 0.9498

Median: 0.4504
Kurtosis: 16.7481

Average (kmykm?) and Total (km)

Remove Bands
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Secwepemcul’ecw
Base Case Footprint Edge

Footprint Edge - All Footprint 2060 :
SRFA Study Area Boundary 175,900.5km: 3 x‘"l ;:a;:zxsfwzows

Total: 274,619.4705 km N Mz 0
n Mean: 1.5589

Median: 0.6112
Kurtosis:12.3362

Footprint Edge - All Footprint
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We performed DNA-based,

® spatially explicit Restricting road
n I n capture-recapture to access is
estimate the density of a Roif;eégze- .
threatened grizzly bear A
® population in British %"e‘:‘sstﬁg :’g‘"
of room y
B 27%
in areas
within the

the impact of roads on grizzly bears.

closures.

This grizzly( bse&rb population has 1bge9e7r}
S : increasing (~ increase since
Human activity negatively =, = after a long history of persecution, but
affects bears. Roads enable ‘ 4. ! additional reduction of road densities is
human access to bear habitat, Road densities # ‘

but the effect of roads on bear greater than
density is rarely assessed. 0.6 km/km?

were associated
with fewer
bears.

¢

Areas with

quality habitat

roads affect N and few roads

. == had th t
grizzly bear el
density?

AR

ALY Natian Altmice

UNIVERSITY OF <oy APPLIED

ALBERTA skl (SHIRNE

follow @ClaytonTLamb on Twitter for more

The study showed that higher road density was linked with less grizzly bear density in British Columbia—and that closing roads immediately benefited the threatened
bears.
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Where does this leave us?

[0 Own Land Use Planning with a focus on water and ecosystem health with human beings
living in harmony with the land and everyone making a living.

0 Versus maximum extraction that due to climate change and cumulative impacts does not
leave any room for error.

[0 Current studies we have done indicate the need for a more cautious approach.
[0 Using cumulative effects scenario planning to find win-win-wins

[0 Potential to be scapegoats for the tough decisions coming, like the fall down effect due to
Mountain Pine Beetle, as we push for inclusion in land use planning.

[0 Respecting Secwepemc Title and Rights and the right to self determination as per
UNDRIP and TRC will take strong leadership on both sides to implement reconciliation in
BC.

-
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