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MEASURES USED BY:

BC ENVIRONMENT

AL ENVIRONMENT

WATERTON

GLACIER

2002 Environmental trends in

(A): Environmental Performance

BC

Management System 2007 (Matthew

Montane Cordillera Bioregion's

Rocky Mountain Network

measures framework 2008

(ROMN) high-priority vital

Coombs);

(B): Alberta's State of the Environment
web site
(http://www3.gov.ab.ca/env/soe/index.ht
m); (C): ASRD C5
Forest management plan 2006-2026.

signs.

AQUATIC ECOSYSTEM HEALTH

water quality

Provincial Water Quality Index

(wQl;

(A) Physical and chemical
measurements: T, dissolved oxygen,
nutrients, turbidity or TSS, and E.coil.

(B) Overall river water quality,
Bacterieal Index, Nutrient Index,
Pesticide Index (2005 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/22_bacterial_index.html).

Aquatic chemical and physical
conditions at select, sentinel
sites in the park.

Water chemistry (physical,
chemical, and biological
measures at sentinel sites
(at selected Rivers and
Alpine Lakes) in the Park

n/m (A) Agricultural density n/m n/m
n/m (A) Non-agricultural pesticide use n/m n/m
n/m (B) Pulp mill average wastewater loads | n/m n/m
annually. Measured through BOD and
total pulp production. (2006 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/32_pulp_effluent.html)
n/m (A) Municipal and industrial wastewater | n/m n/m
loadings
n/m n/m Arial extent of human footprint | n/m

(buffering all human influences
using GIS layers, based on
aquatic features, change width
and coefficient effect of
feature).
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Augatic
productivity

n/m

(B) Lake trophic status: overall level of
biological production in a lake. Usually
based on the total mass of algae
(average summer chlorophyll-a
concentrations between 1983 and 2003
in water samples). (2005 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/18_lake_trophic.html)

Aquatic primary productivity.

Benthic and periphyton in
Apline lakes and streams

Augatic
connectivity

Number of stream crossing.

(A) Aquatic Linear Disturbance: Stream
crossing density

(C) Protection of water quality:

- Degree of compliance with federal and
provincial regulations, standards, and
policies pertaining to road construction
and maintenance, stream crossings and
retention of buffers;

- Adverse changes to fish habitat.

Aquatic Connectivty (Impacts)

n/m

Water quantity

n/m

(A) Flow deviations from WCOs, IFNs,
and natural flow (Water Quantity Stress
Index)

(B) Status of lake levels for 27 selected
Alberta lakes. The water level
throughout the year is compared to
historical patterns in recorded data. It is
then ranked based on five possible
categories, ranging from the highest
classification of "much above normal" to
the lowest, "much below normal”. A
mid-range classification considered
"normal”. (2006 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/17_lakelevel.html)

Stream habitat structure in the
park (water quantity or water
velocity).

n/m

groundwater
quantity

Nb of wells that show declining
water level; Nb aquifers
vulnerable of contamination.

(B) Trends over time in groundwater
well levels throughout the Observation
Well Network. Wells are categorized by
whether their water levels are tending to
rise, are relatively stable, or are
declining. (2005 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/24_groundwater_levels.html)

n/m

wetland groundwater
dynamics
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% of licensed stream length (A) Monitoring volume, rate, and timing n/m n/m
Water that has water allocation of water being removed and returned to
regulations restrictions. the rivers ( WPACSs should set up H20

use reporting systems for each of the 5
river basins in southern Alberta)

(B) Water used for oilfield injection
purposes. (2006 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/29_oilfield_inj.html)

n/m (B) The separate Reservoir Level Index | n/m n/m
addresses reservoirs and lakes that are
managed for storage and water supply.
(2006 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/17_lakelevel.html)

n/m (B) Groundwater wells density over the | n/m n/m
past century. (2005 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/25_well_density.html)

n/m (B) Sectoral water allocations over time. | n/m n/m
(2006 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/26_sectoral_allocations.html)

n/m (B) Water allocations compared to n/m n/m
natural flow in each of Alberta's main
sub-basins. (2006 Update
http://www3.gov.ab.ca/env/soe/water_in
dicators/27 allocation_vs_natural.html)

Riparian health

n/m (A) Palatable woody species n/m n/m
regeneration
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vegetation

n/m (A) Deep binding root cover on riparian n/m n/m
area & out to high water mark on
floodplain
n/m (A) Human caused bare ground n/m n/m
n/m (A) Browse intensity on woody n/m n/m

TERRESTRIAL ECOSYSTEM HEALTH

Exotic Pathogens

(C) Aerial extent of trees killed each
year by mountain pine beetle, spruce
beetle, Douglas Fir beetle and other
pests.

(C) Change in forest health agent
impacts before and after harvest (i.e.,
following the treatment phase full
harvest or a sanitation cut to determine
whether the pest is continuing to
spread).

Exotic pathogens (e.g. white
pine blister rust, hemlock
looper, and spruce budworm)

Soils

C)Saoil, organic matter and soil

soil nutrients & physical

Soil function and dynamics

productivty properties in grassland and Alpine
communities
n/m (A) Estimated or measured volumes & n/m n/m

rates of runoff & soil erosion using
models such as Water Erosion
Prediction Project.
(C) Soil erosion and slope failure.

Vegeation health | n/m (A) Site-specific land quality Terrestrial primary productivity | n/m

assessments on public & private lands
for native grassland, native forest &
tame pasture [SRD's rangeland health
assessment: plant species composition
(diversity & richness) presence of plant
community structural layers, amount of
plant litter, and evidence of soll
movement and human-caused bare
ground].

(e.g., NDVI)
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Landcover

% of lost of selected habitat
types.

(A) Areal of natural vegetation cover
types within watersheds (GVI:riparian
areas, grasslands and wetlands & AVI:
Burnt forests, regenerating and mature
forests and naturally non-forested
vegetated land).

C) Area of each cover group by seral
stage.

Landscape composition &
terrestrial habitat structure
(e.g., vegetation cover,
structure)

Status and changes in land
cover types

Invasive Species

(A)Areal cover and density of noxious
weeds

Impact of non-native plants

Invasive exotic plants

*00 C, ,,0 00
M) OCEM M

&
%8 4 )
) ) )
3! ) )
):
3H )
),

% &"
9 9 )9
9)

)*

3# ) )

application, reporting by
ecosite and at the GPE scale
where applicable.

Human Footprint | n/m (C) Capacity of the ecosystem to Arial extent of human footprint | n/m
recover from both natural and human- (buffering all human influences
caused disturbances: to determine which rare
- Approved reclamation plans in place; ecosites in the montane are
- Area of each cover group by seral most impacted .
stage;

- Species composition (i.e., retain
diversity at stand and landscape
levels).
Disturbance n/m % & # ) Area of disturbance by n/m
I F4 % disturbance type (fire,
] ) avalanche, flood, landslide)
) ,%;:1D) based on remote sensing
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3# %.,-L.: &9
%.:,-L;: &9 ) %N;: &
(0] 13

Linear
Disturbance

Road density.

(A) Linear disturbances

(C) Impacts of motorize access:

- Number of entry points into the C5
FMU;

- Kilometers of forestry access roads;
- Plans in place to manage forestry-
related access.

Change in road density and
patterns in the Greater Park
Ecosystem.

Landscape Dynamics:
Status and trends in road
density

n/m

(A) Estimated or measured volumes &
rates of runoff & soil erosion using
models such as Water Erosion
Prediction Project.

(C) Sail erosion and slope failure.

n/m

n/m

Landscape
fragmentation

n/m

(C) Landscape fragmentation:

- Area of late post-rotation age class
"interior forest" in each cover group;
- Distribution of patch sizes by seral
stage in each subregion.

Remote sensing monitoring of
a suite of fragmentation
metrics to assess park-level
and regional connectivity

Landscape Dynamics:
Status and trend in
fragmentation

Landscape
connectivity

n/m

(C) Habitat quality for species which are
dependant on larger landscapes:

- Location and extent of high quality
habitat patches for grizzly bear and
associated movement (connectivity)
and for elk nursery, migration and
winter habitats, and associated
movement connecting their habitats.

n/m

Landscape Dynamics:Status
and trend in connectivity

Habitat
quality/quantity

n/m

(C) Location and extent of high-quality
habitat for the following SHARP project
species:

* Wolverine

» Harlequin Duck

 Long-toed salamander

* Western toad

« Pileated Woodpecker

n/m

n/m
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» Clark’s Nutcracker;

- Number of low density Douglas Fir
("A" and "B") stands that have been
burned. ©
Specific wildlife features:

- Mineral licks, Denning sites, and
Nesting sites;

- Area of natural meadows;

- Wildlife habitat around natural
meadows;

- Identified long-toed salamander and
- western toad production ponds.

Amount of merchantable standing trees
remaining on site, representative of the
sizes and species present in a stand; -

assessed through incidental
wildlife observations.

n/m (A) Anthropogenic landscape features n/m n/m
% of land base having n/m n/m n/m
protected areas status.
n/m (C) Number and area of in situ gene n/m n/m
conservation areas for selected wild
tree species.
n/m (B) This indicator shows pH data n/m n/m
collected at six sites in forested areas in
Alberta. This information was collected
for a long-term soil acidification
monitoring program (1981-today).
These sites are used to warn of soil
acidification that may affect a broader
area. (2006 Update
http://www3.gov.ab.ca/env/soe/land_ind
icators/44_soil_acidification.html)
Human n/m (A) Population density n/m n/m
population
n/m (A) Dwelling unit density n/m n/m
BIOLOGICAL INTEGRITY / DIVERSITY
n/m (C) Impacts of motorized access: - Wildlife mortality on highways n/m
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Volume of coarse, down woody debris,
standing topped trees, and shags.

Species Status

% of known species that are
threatened or endangered.

% & > >
/< Y, %01

*W0 C, ,,0 00
M) 0.1M M, &

D

~

%&8
) ) (
% & $ !

)) b

GC;
)) P

# " )4 %l
D)

*$0 C, ,,0 00
M) 0..M M ,
&

Monitoring of species gain or
loss over time assessed
through species lists.

n/m

Focal Species:
Mammals

% of historical range that is
either no longer occupied or
has declining populations for
three key species: Caribou,
Columbian Sharp-tailed
Grouse, and Grizzly Bear.

n/m

Grizzly bear monitoring &
relative abundance of one or
more focal ungulate species
within the park (caribou,
sheep, elk, moose, goats).
Winter mammals biodiversity
using track surveys.

Focal Species: Elk and
grizzly (include some
landscape-scale habitat
assessment and some elk
herbivory measures in the
wetland ecological integrity
and grassland/shrublands
and Alpine vegetation
composition, structure, and
soils protocols. Elk and
grizzly data from ongoing
monitoring by the NPS, state
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agencies, and academics
will also be used).

Focal Species: Beaver
(include landscape-scale
assessment of habitat and
presence/absence within the
Stream and Wetland
Ecological Integrity
protocols.

Focal Species:
Fish

Conservation risk to steelhead
& bull trout stocks and as age
distribution of white sturgeon.

Fish community structure in
moving and still water aquatic
ecosystems (Aquatic fish IBI)

n/m

noxious weed infestations within the
FMU.

impact)

n/m n/m Monitoring of benthic Freshwater & riparian
invertebrates & algae (primary | communities, aquatic
productivity) in aquatic macroinvertebrates and
ecosystem algae (physical, chemical,

and biological measures;
emphasis on physical
habitat, surficial hydrology,
and benthos/periphyton
assemblages)

n/m (C) Number of provenances and genetic n/m

lines in ex situ gene banks and trials for
Douglas Fir, Western Larch, Limber
Pine and Whitebark Pine.
(C) Genetic diversity in seedlots used
for reforestation plantings (number of
unrelated parent trees represented in
the seedlots used forreforestation).
Invasive plants n/m (C) Area and severity of restricted and Non-native plants (terrestrial Invasive/exotic fauna & flora,

and aquatic biota detection
modeling
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19 +

Focal Species: n/m n/m Terrestrial bird monitoring n/m
Birds (species richness for the entire
park, total abundance of
resident species, total
abundance of priority
passerine species, species
richness at the individual point
counts, abundance of common
species, abundance of
moderately common species)
Focal Species: n/m n/m Monitoring amphibian species | n/m
Amphibains diversity and abundance
AIR and CLIMATE
% of communities exposed to % &! n/m n/m
fine particulates %
(PM10>25ug/m3) for more 1 &
than 18 days (or 5%) of the % )& ,
time. % *00 C, ,,0 00
, 3;:2D) &
Ground level ozone. % & > n/m n/m
)3
% C&,
% *00 C, ,,0 00
, 3;:2D) &
n/m (B) Air Quality Index n/m n/m
(http://lwww3.gov.ab.ca/env/soe/air.html
- 2006 Update)
CO2 & Methane in BC (B) Annual average concentrations of: n/m n/m
benzene, benzo(a)pyrene, carbon
monoxide, hydrogen sulphidein,
nitrogen dioxide, and sulphur dioxide in
the air.
(http://lwww3.gov.ab.ca/env/soe/air.html
- 2006 Update)
n/m % &! ) ) 9 n/m Wet and dry deposition
< )| )
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' % *00 C, ,,0
00, 3;:2D) &

Climate

T°change over the past
century.

%&!
) )

Precipitation & snow pack, Air
T° and air quality in sentinel

Core weather, snow
distribution, and climate

,%;::2D)

*W0 C, ,,0 00
M) oczaMm )M
&

I %4 9 park sites across time. dynamics
) 9 9))
&, ( )
C:3 N
) 3 :
% *00 C, ,,0 00
, 3;:2D) &
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HEALTH & ENVIRONMENT
Mean mercury concentration n/m n/m n/m
for Bull Trout & Lake Trout.
Concentration of n/m n/m n/m
organochlorines (DDE &
PCBSs) in Great Blue Heron
eggs.
Total pesticide use. %&$ ) 9 n/m n/m
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Intensity of ground-level UV. n/m n/m n/m
LINKING ECONOMY & ENVIRONMENT
Impact of economic activity on | (C) Multiple benefits of forest to society | n/m n/m
the environment (# of organic (various measures).
producers & processors; GDP
generated by provincials (C) Accepting society's responsibility for
parks). sustainable development (various
measures).
MITIGATION
% of population served by n/m n/m n/m
secondary or tertiary
wastewater treatment plants in
BC.
n/m % &% ) ) n/m n/m
)
)
) )
! )
+ ) N
) )
) 9
) )
) )
) ,%;:2D)

n/m: not mentioned




