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WATER POLLUTION

Environmental contamination in the form
of water pollution can affect biodiversity by
degrading habitat quality for aquatic species
and by creating conditions that impair the
health of plants and animals.

Under British Columbia’s Environmental
Management Act, certain industries, trades,
businesses, operations or activities discharg-
ing waste into streams and rivers require a
permit.?! 25225 [nformation from this permit
system was used to calculate a relative
measure for the amount of water pollution
occurring in the province. Because large
volumes of water have a diluting effect on
pollutants, the water pollution index, shown
on Map 60, was calculated by dividing the
total discharge fees (a proxy for discharge
pollution) within or upstream of an analy-
sis unit by the magnitude of the maximum
magnitude stream within or upstream of*
that analysis unit. Magnitude, which differs
from stream order, is a proxy value for the
volume of water in the stream or river and is
calculated by adding the magnitudes of in-
coming upstream tributaries as illustrated in
Figure 14. For example, if an industrial site
discharges effluent upstream into a main-
stem with a magnitude of 2, the value of the
discharge will decrease proportionally as it
moves downstream through a magnitude 4

THE BIODIVERSITY ATLAS OF BRITISH COLUMBIA

Magnitude

FIGURE 14: Comparison of stream magnitude and order.
SOURCE: Magnitude: Shreve, R.L. 1967. Infinite topologically random channel networks J.Geology 75:178-186. Order:
Strahler, A.N. 1952. Hypsometric (area-attitude) analysis of erosional topography. Bulletin of the Geological Society of

America 63:923-938.

section, until it encounters another source
of discharge.

The water pollution index is highest in
the Coastal, Columbia, Fraser and Mack-
enzie Major Drainage Areas (p.28) (Table
31). The extremely high index value for the
Coastal area is owing to a number of large
industrial sites near the coast that discharge
effluent into the ocean. The water pollution
index map does not indicate the volume or
nature of the discharge or the level of pollu-
tion but shows only waterbodies with dis-
charge inputs under permit. Therefore the
index indicates pollution potential rather
than actual pollution levels or severity.

*The only case in which magnitude is higher upstream occurs on side channels that are low magnitude.

TABLE 31. WATER POLLUTION INDEX
VALUES FOR MAJOR
DRAINAGE AREAS IN B.C.

MAJOR DRAINAGE WATER POLLUTION

AREA INDEX
Coastal 372
Columbia 32
Fraser 24
Mackenzie 10
Skeena 1
Stikine <1
Nass <1
Yukon <1
Taku <1

Sourck: Produced for this report.
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GLOSSARY

Abiotic: non-living chemical and physical
factors in the environment, including solar
radiation, water, atmospheric gases, soil and
physical geography.

Alien species: a species occurring in an area
outside its historically known natural range as
aresult of intentional or accidental dispersal
by humans (i.e., movement of individuals) or
direct human activities that remove a natural
barrier (e.g., creation of a fish ladder to allow
fish to move past a waterfall). Also known
as an exotic or introduced species. See also
Invasive alien species.

Anadromous: fish species that spawn (breed
and lay eggs) in freshwater environments,
but spend at least part of their adult life in a
marine environment.

Benthic: the bottom substrate of an aquatic
environment.

Biodiversity: the variety of species and
ecosystems on earth and the ecological
processes of which they are a part, including
ecosystem, species and genetic diversity
components.

Bryophyte: primitive plant in the plant phylum
Bryophyta, lacking a vascular system and
typically growing in moist habitats.
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Carnivore: members of the Carnivora, an
order of mammals with most well-developed
incisors and canine teeth for tearing flesh.

Cascading impacts: impacts which initiate
additional impacts — e.g., loss of a major
predator causes population increases in prey
species which deplete forage plants.

Climate change: a statistically significant
variation in either the mean state of the
climate or in its variability, persisting for an
extended time period (typically decades or
longer).

Climate envelope: the area of suitable climate
for a species or ecosystem in terms of
temperature and precipitation. Climate
envelope models determine the current
distribution of the species or ecosystem, then
map the location of this same envelope under
a climate change scenario.

Conifer: a cone-bearing tree having needles or
scale-like leaves; usually evergreen (with the
exception in B.C. of Larix species).

Connectivity: the degree to which ecosystem
structure facilitates or impedes dispersal and
flow across a landscape.

Conservation concern: globally or provincially
critically imperilled (G1 or S1), imperilled

(G2 or S2), or vulnerable (G3 or S3). Species,
biogeoclimatic zones/subzones/variants,
major drainage units and ecological
communities of global conservation concern
are ranked G1 to G3. Species, biogeoclimatic
zones/subzones/variants, major drainage
units and ecological communities of provincial
conservation concern are ranked S1 to S3.

Conservation status: a measure of the risk of
regional (i.e., provincial) extirpation or global
extinction for an element of biodiversity,
population, subspecies, species or ecosystem.

Contaminated site: one which has become
unsuitable for specified land and water
uses owing to spills or deposits of chemicals
during commercial and industrial activity.

Cumulative impact: changes to the
environment that are caused by a human
action in combination with other past,
present and future human actions.

Cyanobacterium [pl. cyanobacteria]: a
photosynthetic bacterium generally blue-
green in colour.

Decomposition: the breakdown of dead plant
and animal matter into their inorganic
constituents such as carbon and nitrogen.
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Dicot [dicotyledon]: a flowering, vascular plant
with two cotyledons (primary embryonic
leaves) in its seed (e.g., rose, aster, etc.).

Direct mortality: the direct killing of individuals
(e.g. harvest, by-catch, road kills, intentional
poisoning).

Dispersal: active or passive movement of
individual organisms to different localities.

Divergence (as in divergent evolution):
accumulation of differences between groups
which can lead to the formation of new
species, usually a result of different groups
of the same species adapting to different
environments.

Ecosystem: a dynamic complex of plant, animal
and microorganism communities and their
abiotic environment, all interacting as a
functional unit.

Ecosystem conversion: replacement of natural
communities with human-dominated
systems (e.g., intensive agriculture) or
physical works (e.g., mines, urban areas,
Ie€Servoirs).

Ecosystem degradation: direct change to the
structure of natural systems (e.g., through
forest harvesting or water diversion).

Endemic: found only in a specified geographic
region native to, and restricted to, a particular
geographical region.

Extinction (Extinct): the elimination of a
species or subspecies from its entire global
range.

Extirpation [Extirpated]: the elimination of a

species or subspecies from a specified area,
but not from its entire global range.

Fungi: single-celled, multinucleate or
multicellular organisms that lack chlorophyll
and vascular tissues; includes yeasts,
moulds, smuts and mushrooms. Much of the
organism can occur underground.

Groundwater: water in the soil and underlying
geological strata.

Habitat: the natural environment in which an
organism normally lives.

Index value: a number derived from a formula,
used to characterize a set of data.

Invasive alien species: alien species that
threaten biodiversity due to their ability to
spread and out-compete or otherwise impact
native species or dominate ecosystems.

Invertebrate: an animal without a backbone.

Krummbholz: a stunted forest characteristic of
the timberline.

Large woody debris [LWD]: large pieces
of wood, generally greater than 10 cm
in diameter, in an aquatic environment,
including sound or rotting logs, stumps and
large branches that have fallen or been cut;
when found on or near the forest floor this
material is called coarse woody debris (CWD).

Lichen: an organism consisting of an outer
fungal body enclosing photosynthetic algae
or cyanobacteria.

Limnetic: of, or pertaining to, the deeper, open
waters of a lake.

Liverwort: any of a class (Hepaticae) of
bryophytic plants characterized by a thalloid
gametophyte or sometimes an upright leafy
gametophyte.
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Magnitude (in hydrology): the volume of water
in a stream or river.

Mainstem: the main channel of a river or
stream.

Migration: movement from one place of
residence to another on a regular basis.

Monocot [monocotyledon]: a flowering,
vascular plant that has a single cotyledon
(primary embryonic leaf) in its seed (e.g.,
grass, sedge, rush, etc.).

Native species: a species that naturally occurs
in an area as a result of its own movements
(unaided by direct human actions allowing it
to move past a natural barrier).

Non-vascular plant: a plant without specialized
tissues for conducting water and nutrients
(e.g., algae, mosses, fungi, lichen).

Nutrient cycling: circulation or exchange
of elements, such as nitrogen and carbon
dioxide, between non-living and living parts
of the environment.

Parkland: the ecotone between a forested
environment and an open environment such
as alpine or grassland.

Peak discharge (in hydrology): river base flow
increase, due to rain input, to its highest level.

Photosynthesis: the conversion of light energy
into chemical energy by living organisms.

Photosynthesize: to perform the process of
photosynthesis (i.e., using sunlight, CO, and
water to form carbohydrates).

Pollination: the process in which pollen is

transferred from an anther of male plant to a
receptive stigma of a female plant.


http://en.wikipedia.org/wiki/Light
http://en.wikipedia.org/wiki/Energy
http://en.wikipedia.org/wiki/Chemical_energy
http://en.wikipedia.org/wiki/Organism
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Population: a group of individuals with
common ancestry that are much more
likely to mate with one another than with
individuals from another such group.

Predator-prey system: a system involving
interactions between predators and their
prey.

Recharge time (in hydrology): the time taken
to replenish groundwater.

Riparian: a zone of transition between an
aquatic and a terrestrial system, dependent
upon surface or sometimes subsurface
water. Riparian areas may be located adjacent
to lakes, estuaries, rivers, or ephemeral,
intermittent or perennial streams.

Seral: the series of plant community conditions
that develop during ecological succession
from bare ground (primary succession) (or
major disturbances-secondary succession)
to the climax stage. Three main stages are
typically recognized in a forest context: early-
seral, mid-seral and late-seral.

Special elements: elements of biodiversity
that are of global or regional significance
either because they are important habitat
for seasonal concentrations of species or
because they are uncommon or even unique
on a global or regional scale owing to their
unusual ecological characteristics.
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Species: in most living organisms, a species
generally represents a complete, self-
generating, unique ensemble of genetic
variation, capable of interbreeding and
producing fertile offspring.

Species richness: the number of species within
a specified area.

Stream order: first order streams are those with
no tributaries; two first order streams join
to make a second order stream; two second
order streams join to make a third-order
stream, etc. See also third-order watershed.

Stresses: impaired aspects of biodiversity that
result directly or indirectly from human
activities. See also Threats.

Subspecies: a geographically defined aggregate
of local populations that differs from other
such subdivisions of a species.

Taxon [pl. taxa]: any one of the categories used
in naming and classifying organisms (e.g.,
phylum, class, order, family, genus, species,
subspecies, variety).

Taxonomic group: a group of organisms at
the same level of organization in biological
classification.

Third-order watershed: a watershed is the
area drained by a river or stream, or a river
system. First order streams are those with

no tributaries; two first order streams join
to make a second order stream, two second
order streams join to make a third-order
stream. A third-order watershed as mapped
by Watersheds BC is a composite of third
order streams and above.

Threats: the proximate (human) activities or
processes that have caused, are causing, or
may cause the destruction, degradation and/
or impairment of biodiversity and natural
processes.

Topography: the shape of the surface of the
earth.

Transpiration: the evaporation of water from
the aerial parts of plants, especially the
leaves, but also stems, flowers and roots.

Ungulate: a hoofed mammal such as an elk or
deer.

Variety [pl. varieties]: one of the categories
used in naming and classifying organisms
(e.g., phylum, class, order, family, genus,
species, subspecies, variety). see Taxon.

Vascular plant: a plant with specialized tissues
for conducting water and nutrients (e.g., tree,
shrub, grass, etc.).

Vertebrate: an animal with a backbone (e.g.,
mammal, bird, reptile, amphibian, fish).
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