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The Importance of Bednesti Lake & its Watershed

British Columbians want lakes to provide good water quality,
aesthetics and recreational opportunities. When these features
are not apparent in recreational lakes, questions arise. People
begin to wonder if the water quality is getting worse, if the lake
has been affected by land development, and what conditions
will result from more development within the watershed.

The BC Lake Stewardship Society (BCLSS), in partnership
with the Ministry of Environment (MoE), has designed a pro-
gram, entitled The BC Lake Stewardship and Monitoring Pro-
gram (BCLSMP), to help answer these questions. Through
regular water sample collections, we can begin to understand a
lake's current water
quality, identify the
preferred uses for a
given lake, and monitor
water quality changes
resulting from land
development within the
lake's watershed. The
level for a particular
lake depends on study
objectives as well as
funding and human
resources available.
This report provides
the 1998 - 2000, 2007,
2008 and 2010 results
of a Level 3 program
for Bednesti Lake.

Through regular status
reports, the BCLSMP
can provide communi-
ties with monitoring results specific to their local lake and with
educational material on lake protection issues in general. This
useful information can help communities play a more active
role in the protection of the lake resource. Finally, this pro-
gram allows government to use its limited resources efficiently
thanks to the help of area volunteers and the BC Lake Steward-
ship Society.

Bednesti Lake’s monitoring program began in 1998 and was
conducted by the Bednesti Volunteer Lake Water Testing
Group (in partnership with the MoE). The Ministry of Envi-
ronment supported the Level 3 sampling in 1998, 1999, 2000,
2007, 2008 and 2010. This report summarizes information de-
rived from the program. Quality of the data has been found to

be acceptable. Data quality information is available upon re-
quest.

A watershed is defined as the entire area of land that moves
the water it receives to a common waterbody. The term water-
shed is misused when describing only the land immediately
around a waterbody or the waterbody itself. The true defini-
tion represents a much larger area than most people normally
consider. The watershed area of Bednesti Lake is 81.6 km”.

Watersheds are where much of the ongoing hydrological cycle
takes place and play a crucial role in the purification of water.
Although no “new” wa-
ter 1S ever made, it is
continuously  recycled
as it moves through
watersheds and other
hydrologic  compart-
ments. The quality of
the water resource is
largely determined by a
watershed’s capacity to
buffer impacts and ab-
sorb pollution.

Every component of a
watershed (vegetation,
soil, wildlife, etc.) has
an important function in
maintaining good water
quality and a healthy
aquatic environment. It
is a common miscon-
ception that detrimental
land use practices will not impact water quality if they are
kept away from the area immediately surrounding a water
body. Poor land-use practices anywhere in a watershed can
eventually impact the water quality of the downstream envi-
ronment.

Human activities that impact water bodies range from small
but widespread and numerous non-point sources throughout
the watershed to large point sources of concentrated pollution
(e.g. waste discharge outfalls, spills, etc). Undisturbed water-
sheds have the ability to purify water and repair small amounts
of damage from pollution and alterations. However, modifica-
tions to the landscape and increased levels of pollution impair
this ability.



Bednesti Lake is located in the Omineca-Peace Region near Hwy 16, 50 km west of Prince George, B.C. The lake is roughly 5 km
long, has a maximum width of 1 km and a maximum depth of 20.7 m. Its surface area is 261 hectares and it has a shoreline pe-
rimeter of 14,760 meters. The lake contains the following fish species: rainbow trout, lake trout, mountain whitefish, longnose
sucker, largescale sucker, northern pikeminnow (formerly N. Squawfish), and peamouth chub (FISS, 2011). Historically, Bed-
nesti Lake has been stocked with rainbow trout, however it has not been stocked since 2004 (FISS, 2011). Due to recent concerns
over the changes in lake trout populations, the Ministry of Environment is currently assessing the amount of usable lake trout habi-
tat by reviewing the dissolved oxygen constraints of the lake, and by monitoring changes in the lake trout population and behav-
iour patterns through tagging and hydroacoustic surveys (Pillipow 2011, Pers. Comm.).

The main inflow into Bednesti Lake is Kellogg Creek, located at the southwest end of the lake. Tachintelachick Creek flows out
the southwest end. The 139-hectare Bednesti Lake Ecological Reserve, which borders the Bednesti Lake watershed, was estab-
lished in 1978 to “preserve a representative wetland community and disjunct tamarack stands on the Interior Plateau” (BC Parks
website, accessed Feb. 21, 2011). A shoreline survey was also conducted at 12 sites in 1978 by the Ministry of Environment. The
flushing rate, a factor that affects water quality, is the rate of water replacement in a lake and depends on the amount of inflow and
outflow of a lake. The higher the flushing rate, the faster excess nutrients can be removed from the system. The flushing rate for
Bednesti Lake is 2.4 years (Carmichael, 1998), which indicates that Bednesti Lake has a moderate ability to assimilate nutrients.

Land use in the watershed includes roughly 103 lakeshore residences, all of which are zoned for full time living, forest harvesting
and one restaurant/motel/camping facility. The lake is used for general recreational purposes, however public access to the shore-
line is limited. Some residents use surface water as a potable supply. The greatest challenges to the lake are phosphorus (nutrient)
loading and declining fish stocks (specifically lake trout) (Jacklin 2011, Pers. Comm.). This loading may promote summer algal
blooms and the spread of aquatic plants. Canadian pondweed (Elodea canadensis) was first reported in Bednesti Lake in 1968,
and more recently it has been identified as a problem in the lake’s west end.
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Non-Point Source Pollution and Bednesti Lake

Point source pollution originates from municipal or industrial
effluent outfalls. Other pollution sources exist over broader
areas and may be hard to isolate as distinct effluents. These are
referred to as non-point sources of pollution (NPS). Shoreline
modification, urban stormwater runoff, onsite septic systems,
agriculture, and forestry are common contributors to NPS pol-
lution. One of the most detrimental effects of NPS pollution is
phosphorus loading to water bodies. The amount of total phos-
phorus (TP) in a lake can be greatly influenced by human ac-
tivities. If local soils and vegetation do not retain this phos-
phorus, it will enter watercourses where it will become avail-
able for algal production.

Agriculture

Agriculture including grains, livestock, and mixed farming, can
alter water flow and increase sediment and chemical/bacterial/
parasitic input into water bodies. Potential sources of nutrients
(nitrogen & phosphorus) include chemical fertilizers and im-
properly situated winter feeding areas.

Onsite Septic Systems and Greywater

Onsite septic systems effectively treat human waste water and
wash water (greywater) as long as they are properly located,

designed, installed, and maintained. When these systems fail,
they become significant sources of nutrients and pathogens.
Poorly maintained pit privies, used for the disposal of human
waste and greywater, can also be significant contributors.

Properly located and maintained septic tanks do not pose a
threat to the environment, however, mismanaged or poorly lo-

cated tanks can result in a health hazard and/or excessive nu-
trient loading to the lake. Excessive nutrients such as phos-
phorus can cause a variety of problems including increased
plant growth and algal blooms.

Stormwater Runoff

Lawn and garden fertilizer, sediment eroded from modified
shorelines or infill projects, oil and fuel leaks from vehicles,
snowmobiles and boats, road salt, and litter can all be washed
by rain and snowmelt from properties and streets into water-
courses. Phosphorus and sediment are of greatest concern,
providing nutrients and/or a rooting medium for aquatic plants
and algae. Pavement prevents water infiltration to soils, col-
lects hydrocarbon contaminants during dry weather and in-
creases direct runoff of these contaminants to lakes during
storm events.

Forestry

Timber harvesting can include clear cutting, road building,
and land disturbances, which alter water flow and potentially
increase sediment and phosphorus inputs to water bodies.

Boating

Oil and fuel leaks are the main concerns of boat operation on
small lakes. With larger boats, sewage and greywater dis-
charges are issues. Other problems include the spread of
aquatic plants and the dumping of litter. In shallow water op-
erations, the churning up of bottom sediments and nutrients is
a concern.

Lake characteristics

Area: 2.61 km’

Max depth: 20.7 m

Mean depth: 8.3 m
Shoreline length: 14,750 km
Elevation: 787 m
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Trophic Characteristics 1998 1999 2000 2007 2008 2010
Max. Surface Temp. (°C) 22 19 19 20 20 21
Min Near-bottom Oxygen (mg/L) 0 | 0 1 0 1
Spring Overturn TP (ng/L) 17 22 25 18 19 9
Avg. Chlorophyll a (ng/L) 3.5 3.4 2.3 2.9 2.8 33
Avg. Secchi Depth (m) 3.8 3.6 4.0 3.1 3.6 3.6




What’s Going on Inside Bednesti Lake?

Temperature

Lakes show a variety of annual temperature patterns based on
their location and depth. Most interior lakes form layers
(stratify), with the coldest summer water near the bottom. Be-
cause colder water is more dense, it resists mixing into the
warmer, upper layer for much of the summer. In spring and
fall, these lakes usually mix from top to bottom (overturn) as
wind energy overcomes the reduced temperature and density
differences between surface and bottom waters. In the winter,
lakes re-stratify under ice with the most dense water (4°C)
near the bottom.

Lakes of only a few metres depth tend to mix throughout the
summer or layer only temporarily, depending on wind condi-
tions. In winter, the temperature pattern of these lakes is simi-
lar to that of deeper lakes.

Temperature stratification patterns are very important to lake
water quality. They determine much of the seasonal oxygen,
phosphorus and algal conditions. When abundant, algae can
create problems for most lake users.

The review of ice-on and ice-off dates is important to the
growing issue of climate change, particularly with how it is
affecting B.C. lakes.

Temperature was measured on Bednesti Lake from 1998 to
2000, 2007, 2008 and 2010. Maximum surface temperature
ranged between 19°C and 22°C. The graph below shows the
2007 temperature data for Bednesti Lake. Data from May 13"
2007 and May 9™ 2010 show similar surface, mid and bottom
temperatures (i.e. isothermal), indicating recent spring over-
turn. Temperature graphs from 1998 - 2000 and 2008 show
similar trends, though surface warming had already begun,
suggesting the lake was sampled after overturn in those years.
In all sampling years, the lake generally stratified immediately
following spring overturn through to fall overturn (as seen in
2007), with the exception of some surface and mid depth mix-
ing between August 15" and August 29", 2010. Based on
temperature data, fall overturn occurred on October 11" 1999
and October 11", 2010. Fall temperature profiles in 2000,
2007 and 2008 show similar temperatures from the top to the
bottom, whereas data from 1998 indicate that mixing only ex-
tended down to 10 m depth, suggesting that fall overturn oc-
curged after the last sample date of the season (September
29™).
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Dissolved Oxygen

Oxygen is essential to life in lakes. It enters lake water from
the air by wind action and plant photosynthesis. Oxygen is
consumed by respiration of animals and plants in summer, in-
cluding the decomposition of dead organisms by bacteria. A
great deal can be learned about the health of a lake by studying
oxygen patterns and levels.

Lakes that are unproductive (oligotrophic) will have sufficient
oxygen to support life at all depths through the year. But as
lakes become more productive (eutrophic), and increasing
quantities of plants and animals respire and decay, more oxy-
gen consumption occurs, especially near the bottom where
dead organisms accumulate.

In productive lakes, oxygen in the isolated bottom layer may
deplete rapidly (often to anoxia), forcing fish to move into the
upper layer (salmonids are stressed when oxygen levels fall
below about 20% saturation) where temperatures may be too
warm. Fish kills can occur when decomposing or respiring
algae use up the oxygen. In the summer, this can happen on
calm nights after an algal bloom, but most fish kills occur dur-
ing late winter or at initial spring mixing because oxygen has
been depleted under winter ice.

BednestiLake Central Basin 2010: Dissolved
Oxygen (DO)
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The figure above shows the 2010 oxygen pattern for Bednesti
Lake, which shows the lake in spring overturn on May 9" and
fall overturn on October 11™. This is also supported by the
2010 temperature profile. Seasonal DO profiles for Bednesti
Lake generally show bottom waters becoming oxygen deprived
between early July through September, with a small amount of
mixing and DO replenishing at surface and mid depths likely
due to wind events (as seen on the graph above on July 18" and
from August 15" through fall overturn). The 2010 DO graph
is generally representative of the other sampling years, how-
ever bottom DO was not replenished during the fall sample
date in 1998, 2000, 2007 and 2008, indicating that fall overturn
had not yet occurred (though top, mid and bottom fall tempera-
tures were similar). A full conductivity profile may help deter-
mine why bottom DO stayed stratified despite similar tempera-
tures from top to bottom (Nordin 2011, Pers. Comm.).

DO in bottom waters were generally less than 2 mg/L (also
called anoxic) throughout the summer and would not likely
support fish. Extended periods of anoxia in the bottom waters
resulted in the internal release of phosphorus from the bottom
sediments in all sampling years (to be discussed further in the
phosphorus section of this report).



Trophic Status and Phosphorus

The term “trophic status” is used to describe a lake’s level of
productivity and depends on the amount of nutrients available
for plant growth, including tiny floating algae called phyto-
plankton. Algae are important to the overall ecology of the
lake because they are food for zooplankton, which in turn are
food for other organisms, including fish. In most lakes, phos-
phorus is the nutrient in shortest supply and thus acts to limit
the production of aquatic life. When in excess, phosphorus
accelerates growth and may artificially age a lake. As men-
tioned earlier (page 3), total phosphorus (TP) in a lake can be
greatly influenced by human activities.

The trophic status of a lake can be determined by measuring
productivity. The more productive a lake is the higher the algal
growth and therefore the less clear the water becomes. Water
clarity is measured using a Secchi disc. Productivity is also
determined by measuring nutrient levels and chlorophyll (the
green photosynthetic pigment of algae). The concentration of
chlorophyll @ in lake water is an indicator of the density of al-
gae present in that same water and is directly related to the Sec-
chi depth. Phosphorus concentrations measured during spring
overturn can be used to predict summer algal productivity.

Lakes of low productivity are referred to as oligotrophic,
meaning they are typically clear water lakes with low nutrient
levels (1-10 ug/L TP), sparse plant life (0-2 pg/L chl. a) and
low fish production. Lakes of high productivity are eutrophic.
They have abundant plant life (>7 pg/L chl. a) including algae,
because of higher nutrient levels (>30 pg/L TP). Lakes with an
intermediate productivity are called mesotrophic (10-30 pg/L
TP and 2-7 pg/L chl. a) and generally combine the qualities of
oligotrophic and eutrophic lakes.

Lake sediments can themselves be a major source of ortho-
phosphorus (OP), a form of total dissolved phosphorus
(TDP). If deep-water oxygen becomes depleted, a chemical
shift occurs in bottom sediments. This shift causes sediment to
release ortho-phosphorus to overlying waters. This internal
loading of phosphorus can be natural but is often the result of
external phosphorus addition. Lakes displaying internal loading
have elevated algal levels and generally lack recreational ap-
peal.

Bednesti Lake’s historical spring TP values are shown in the
Trophic Characteristics table on page 3. The average TP val-
ues from 1998 - 2000, 2007, 2008 and 2010 ranged between 9
png/L and 25 pg/L, likely as a result of natural variation. Since
sampling occurred after spring overturn from 1998 - 2000 and
in 2008, the average spring TP values may not represent the
actual spring overturn TP values. Average spring TP values
from 1998 - 2000, 2007 and 2008 classify Bednesti Lake as
mesotrophic, whereas 2010 data classify the lake as marginally
oligotrophic (Nordin, 1985). The following graph summarizes
the average spring overturn TP and TDP for all sampling years.
Though the decrease in spring TP between 2000 and 2010 im-
plies increasing water quality, summer internal phosphorus
loading events and related algal blooms also need to be consid-
ered.

The 1999, 2007, 2008 and 2010 data show similar phosphorus

cycling patterns throughout the summer, whereas TP in 1998
increased steadily from August 3™ (24 pg/L) until September
29" (340 pg/L), the last day sampled in the fall. Similar to
1998, 2000 bottom TP increased from August 13" (22pg/L)
until October 8" (77 ug/L), the last day sampled in the fall.
The 1999, 2007, 2008 and 2010 bottom TP data show a rela-
tively small peak of TP in mid July, followed by a larger peak
of TP in mid to late September. The major peaks in TP oc-
curred on September 26", September 16", September 7™ and
September 12™ of 1999, 2007, 2008 and 2010, respectively.
OP followed similar cycling patters in these years. This sug-
gests that the lake experienced a release of phosphorus (to
varying degrees each year) from the bottom sediment under
anoxic conditions.
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The following graph displays the 2008 phosphorus cycling in
Bednesti Lake. Phosphorus samples from July 13™ were ex-
cluded from the dataset as the values were erroneous, likely
due to contamination during sampling. A small peak in bot-
tom TP on July 13™ and a larger peak in TP on September 7"
indicate that Bednesti Lake experienced a release of phospho-
rus from the bottom sediments under low DO conditions (3
mg/L and 0.6 mg/L DO, respectively). TP near the bottom
(sampled at 18 m on September 7™) reached 97 pg/L and OP,
the form released from bottom sediments, spiked to 91 pg/L
(94% of the TP). High OP levels at bottom coincide with ex-
tremely low DO levels, further supporting the premise of in-
ternal phosphorus release from sediments.
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Internal phosphorus loading occurs when the bottom sedi-
ments release OP into the bottom waters, generally under an-
oxic conditions (Nordin 2011, Pers. Comm.). In the case of
Bednesti lake, internal loading likely occurred from 1998 -
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2000, 2007, 2008 and 2010, as the lake was generally anoxic
from mid July through fall overturn. It is difficult to determine
the amount of internal loading in each sample year without first
calculating the overall phosphorus budget for a lake.
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The graph above shows the minimum, average and maximum
Secchi readings on Bednesti Lake from 1998 - 2000, 2007,
2008 and 2010, as well as the number of readings in each year
(n). Average Secchi depth between 1998 and 2010 ranged
from 3.1 m in 2007 to 3.95 m in 2000, indicating that the clar-
ity of Bednesti Lake has remained relatively stable since 1998.
Based on the average Secchi values, Bednesti Lake was exhib-
iting mesotrophic conditions (3 - 6 m Secchi depth) for all
years measured (Nordin, 1985).

The following graph shows the correlation between Secchi and
chlorophyll a in Bednesti Lake. The 2010 Secchi depths for
Bednesti Lake ranged from 2.0 m (April 26™ to 5.5 m

(September 12™). As algal concentrations (measured as chloro-
phyll @) increase between June 6™ and July 18", Secchi read-
ings decrease slightly, suggesting Secchi values in Bednesti
Lake are a reasonable indicator of chlorophyll a, however addi-
tional Secchi and chlorophyll @ data may help confirm this. It
is important to note that the minimum data requirements (12
evenly spaced samples between ice-off and fall overturn) were
not attained. A minimum of 12 samples are required in order
to more clearly understand the seasonal Secchi and chlorophyll
a trends.

BednestiLake Secchi & Chlorophyll a 2010
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The average chlorophyll a values for each year were: 3.5 ug/L
(1998), 3.4 pg/L (1999), 2.3 ng/L (2000), 2.9 pg/L (2007), 2.8
pug/L (2008) and 3.3 pug/L (2010). These values confirm the
mesotrophic condition of the lake. In general, the highest chlo-
rophyll a values are in July and August, indicating the greatest
growth during these months. Early in the sampling season
(May and June) greater Secchi depths correspond to lower
chlorophyll a levels.

A Historical Look at Bednesti Lake

The Bednesti Lake monitoring pro-
gram was initiated well after local land
development and possible impacts to
the lake began. While this program
can accurately document current lake
water quality, it cannot reveal historical
baseline conditions or long term water

environments.

Diatoms are a type of algae commonly found in lake
Their glass-like shell (known as a
frustule) is composed of silicon. This frustule leaves
a permanent record of diatom history in lake bottoms.
There are two main types of diatoms, the Centrales,
which have radial symmetry (e.g. Cyclotella stelligera
seen in the left photo) and the Pennales, which have
bilateral symmetry (e.g. Navicula miniscula seen in

in each section, historical changes in
lake  phosphorus concentrations,
chlorophyll, and water clarity can be
estimated. The microscopy work on
Bednesti Lake appears to provide the
best analytical results.

The Bednesti Lake core contained

quality trends. Here lies the value in
coring lake sediments. Past changes in
water quality can be inferred by study-
ing the annual deposition of algal cells
(in this case diatoms) on the lake bot-
tom.

the right photo).

The deepest point in Bednesti Lake
was cored on October 5, 1999 by Min-

approximately 150 diatom taxa. The
. core data show a small change in the
| | diatom community around 1915, as
well as very small increases in or-
ganic carbon deposition from 1915
» to approximately 1950. This may be
| | due to increased in-lake production
and increased inwash of organic

istry of Environment staff. The 39 cm

core, which represents approximately 200 years in the lake’s
history, was analyzed by Dr. Brian Cumming of Queen’s Uni-
versity.

Historical changes in relative diatom abundance were measured
directly by microscopy. By knowing the age of various core
sections and the phosphorus preferences of the specific diatom

matter, or decreases in the load of
inorganic matter of the lake. Overall, the data show few
changes over the last 200 year record, indicating a relatively
stable history for Bednesti Lake. (Nordin 2011, Pers. Comm.)

Cumming (2000) states that based on the diatom community,
as well as a small increase in organic matter, the lake became
slightly more nutrient rich around 1915, placing Bednesti Lake
in the mesotrophic range.



Should Further Monitoring Be Done on Bednesti Lake?

Based on average spring overturn TP, Bednesti Lake exhibited low mesotrophic conditions from 1998 - 2000, 2007 and 2008, and
high oligotrophic conditions in 2010. Average chlorophyll ¢ and average summer Secchi indicate that Bednesti Lake is mesotro-
phic in all sampling years. Core data also suggest the lake is mesotrophic. Strong summer stratification, extremely low DO in the
bottom waters and spikes in bottom OP concentration indicate that Bednesti Lake experiences anoxic release of phosphorus (in the
form of OP) from the bottom sediments generally in mid July and mid to late September.

It may be worthwhile taking an additional year of phosphorus samples to determine if the apparent decrease in average spring TP
between 2008 and 2010 can be attributed to seasonal variation, or other factors. Also, full conductivity profiles, or testing for con-
ductivity and/or total suspended solids in the bottom waters may be valuable in determining why the lake was simultaneously iso-
thermal and oxygen deprived in the bottom waters, as seen during fall sampling in 1998, 2000, 2007 and 2008 (Nordin 2011, Pers.
Comm.).

If volunteers are willing, continued collection of Secchi disc and surface temperature readings would be valuable for comparison
to the data presented here. Additional Secchi and surface temperature measurements will also provide valuable long term records
and help to identify early warning signs should there be a deterioration in water quality. Volunteers are also encouraged to con-
tinue recording ice on/off dates as these are valuable for climate change studies.

Tips to Keep Bednesti Lake Healthy

Yard Maintenance, Landscaping & Gardening Onsite Sewage Systems

e  Minimize the disturbance of shoreline areas by maintain- e Inspect your system yearly, and have the septic tank
ing natural vegetation cover. pumped every 2 to 5 years by a septic service company.

e  Minimize high-maintenance grassed areas. Regular pumping is cheaper than having to rebuild a

e Replant lakeside grassed areas with native vegetation. drain-field.

e Do not import fine fill. e  Use phosphate-free soaps and detergents.

e Use paving stones instead of pavement. e Don’t put toxic chemicals (paints, varnishes, thinners,

e  Stop or limit the use of fertilizers and pesticides. waste oils, photographic solutions, or pesticides) down

e Do not use fertilizers in areas where the potential for wa- the drain because they can kill the bacteria at work in
ter contamination is high, such as sandy soils, steep your onsite sewage system and can contaminate water-
slopes, or compacted soils. bodies.

e Do not apply fertilizers or pesticides before or during rain e Conserve water: run the washing machine and dish-
due to the likelihood of runoff. washer only when full and use only low-flow shower-

e Hand pull weeds rather than using herbicides. heads and toilets.

e Use natural insecticides such as diatomaceous earth.
Prune infested vegetation and use natural predators to
keep pests in check. Pesticides can kill beneficial and de-
sirable insects, such as lady bugs, as well as pests.

e Compost yard and kitchen waste and use it to boost your
garden’s health as an alternative to chemical fertilizers.

Auto Maintenance

e Use a drop cloth if you fix problems yourself.

e Recycle used motor oil, antifreeze, and batteries.

e Use phosphate-free biodegradable products to clean
your car. Wash your car over gravel or grassy areas, but
not over sewage systems.

Agriculture

e Locate confined animal facilities away from waterbodies.
Divert incoming water and treat outgoing effluent from
these facilities.

e Limit the use of fertilizers and pesticides.

e  Construct adequate manure storage facilities.

e Do not spread manure during wet weather, on frozen
ground, in low-lying areas prone to flooding, within 3 m
of ditches, 5 m of streams, 30 m of wells, or on land
where runoff is likely to occur.

e Install barrier fencing to prevent livestock from grazing on
streambanks and lakeshore.

e If livestock cross streams, provide graveled or hardened
access points.

e Provide alternate watering systems, such as troughs, dug-
outs, or nose pumps for livestock.

e Maintain or create a buffer zone of vegetation along a
streambank, river or lakeshore and avoid planting crops
right up to the edge of a waterbody.

Boating

¢ Do not throw trash overboard or use lakes or other wa-
terbodies as toilets.

e Use biodegradable, phosphate-free cleaners instead of
harmful chemicals.

e  Conduct major maintenance chores on land.

e Use absorbent bilge pads to soak up minor leaks or
spills.

e  Check for and remove all aquatic plant fragments from
boats and trailers before entering or leaving a lake.
Eurasian milfoil is an aggressive invasive aquatic weed.
Be sure to familiarize yourself with this plant and re-
move and discard any fragments.

e Do not use metal drums in dock construction. They rust,
sink and become unwanted debris. Use polystyrene
(completely contained and sealed in UV treated material)
or washed plastic barrel floats. All floats should be la-
beled with the owner’s name, phone number and confir-
mation that barrels have been properly emptied and
washed. 7



Who to Contact for More Information

Ministry of Environment - Prince George The BC Lake Stewardship Society
Contact: Kirsten Heslop #203 - 1889 Springfield Rd.
Public Feedback Welcomed Kelowna, B.C. V1Y 5V5
3" Floor - 1011 4™ Avenue
Prince George, B.C. V2L 3H9 Phone: 250.717.1212
Toll Free: 1.877.BC LAKES
Phone: 250.565.6135 Fax: 250.717.1226
Email: Kirsten.Heslop@gov.bc.ca Email: info@bclss.org

Website: www.bclss.org

Acknowledgements
Volunteer Monitoring by: Report Produced by:
Len & Ayner Kersey, Betty & Noel Hubbard, Mary Skye Dunbar (BCLSS)
Dureau, Daryl Miller, Heather Henderson, Brad & Tasha
Deme, Rick Carmichael Photo Credits:

Len & Ayner Kersey
Data Compiling by:
Greg Warren & Kirsten Heslop (Ministry of Environ- Land Use Map:
ment) Chris Ens (Integrated Land Management Bureau, Thomp-
Skye Dunbar (BCLSS) son-Nicola Region)
Technical Review by: Bathymetric Map:
James Jacklin & Kirsten Heslop (Ministry of Environ- Fisheries Information Summary System
ment)
References

BC Parks. 2011. Bednesti Lake Ecological Reserve [online]. Accessed February 21, 2011. http://www.env.gov.bc.ca/
beparks/eco_reserve/bednestier.html

Carmichael, B. 1998. Bednesti Lake 1998: The Importance of Bednesti Lake & its Watershed. Ministry of Environ-
ment, Lands and Parks. Prince George, B.C.

Cumming, B. 2000. Paleolimnological analysis of Bednesti Lake, B.C. [online]. Accessed March 11, 2011. http://
www.env.gov.be.ca/wat/wg/studies/bednesticore.pdf

FishWizard. 2011. Freshwater Fisheries Society of BC [online database]. Accessed February 1, 2011. http://
www.fishwizard.com/default.htm

FISS. 2010. Fisheries Inventory Summary System [online database]. Accessed February 4, 2011. http:/
www.env.gov.bc.ca/fish/fiss/index.html

Jacklin, J. 2011. Personal communication. Impact Assessment Biologist. Ministry of Environment, Prince George, B.C.
March 10, 2011.

Nordin, R.N. 1985. Water Quality Criteria for Nutrients and Algae. Water Quality Unit, Resource Quality Section.
Ministry of Environment, Lands and Parks. Victoria, B.C.

Nordin, Dr. R.N. 2011. Personal communication - internal phosphorus loading information. Limnologist. February 22,
2011.

Pillipow, R. 2011. Personal communication - Bednesti lake trout population information. Fish Biologist. Ministry of
Environment, Prince George, B.C. March 14, 2011.


http://www.env.gov.bc.ca/bcparks/eco_reserve/bednesti_er.html�
http://www.env.gov.bc.ca/bcparks/eco_reserve/bednesti_er.html�
http://www.env.gov.bc.ca/bcparks/eco_reserve/bednesti_er.html�
http://www.env.gov.bc.ca/bcparks/eco_reserve/bednesti_er.html�
http://www.env.gov.bc.ca/wat/wq/studies/bednesticore.pdf�
http://www.env.gov.bc.ca/wat/wq/studies/bednesticore.pdf�
http://www.env.gov.bc.ca/wat/wq/studies/bednesticore.pdf�
http://www.env.gov.bc.ca/wat/wq/studies/bednesticore.pdf�
http://www.fishwizard.com/default.htm�
http://www.fishwizard.com/default.htm�
http://www.fishwizard.com/default.htm�
http://www.fishwizard.com/default.htm�
http://www.env.gov.bc.ca/fish/fiss/index.html�
http://www.env.gov.bc.ca/fish/fiss/index.html�

	Introduction 
	Bednesti Lake Watershed and Land Use Map
	Non-Point Source Pollution and Bednesti Lake 
	What's Going on Inside Bednesti Lake 
	A Historical Look at Bednesti Lake 
	Should Further Monitoring Be Done on Bednesli Lake 
	Tips to Keep Bednesti Lake Healthy 
	Who to Contact for More Information 
	Acknowledgements 
	References 


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



