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Christina Lake Watershed 
Management Plan Annual 
Review 2017 

Brenda LaCroix– Project Manager, Christina Lake Stewardship Society 

Christina Lake Water Management Plan and Implemen-
tation Strategy Annual Progress Report 

 Brenda LaCroix began 
by describing how all programs 
and projects of the Christina 
Lake Stewardship Society 
(CLSS) are guided by the Com-
munity Watershed Management 
Plan and Implementation Strat-
egy.  
 LaCroix then went on 
to describe some of the projects 
of the CLSS in 2017. These 
included: Our Underwater 
World, a program to document 
the known species within the 
lake and find new ones; tours of 
the solar aquatic water reclama-
tion facility at the Christina 
Lake information center; com-
munity critter cams; education 
on wild safe BC; young stew-

ards of the Boundary youth 
program; wildlife monitoring, 
including ongoing monitoring 
for introduced species as well 
as species at risk; kokanee enu-
merations; water quality moni-
toring; the north bay buoy pro-
ject, an initiative to protect the 
wetland at the north end of the 
lake; the Christina Lake riparian 
and wetland restoration and 
demonstration site; the CLSS 
native plant nursery; a derelict 
dock removal program, which 
has removed around 142 tons of 
metal, garbage and old (often 
treated) wood from the lake; 
and an aquatic invasive species 
monitoring and education pro-
gram.  

 LaCroix  introduced 
the topics that were to be dis-
cussed in the twelve presenta-
tions scheduled for the day. She 
then thanked all the supporters, 
funders and partners of the 
CLSS, as well as everyone who 
came out to the annual review. 
Brenda then concluded by 
thanking all the volunteers and 
underscoring what a large role 
their contributions play in the 
viability of the Christina Lake 
Stewardship Society. 

Mike Sokal- Environmental Impact Biologist, Ministry of Environment and 
Climate Change Strategy (ENV) 

Water Quality Review 

 Dr.Sokal began his 
presentation by discussing the 
larger context of Christina Lake 
water monitoring program as 
one part of the much larger BC 
Lake Monitoring Network. He 
then talked about the goals of 
the program: to determine water 
quality, asses trends and risks, 
evaluate effectiveness of regu-
lations and to provide data to 
partners and decision makers. 
In order to achieve these goals, 
water quality objectives were 
developed by ENV for specific 
indicators. For Christina Lake 
these include target levels for: 
dissolved oxygen; turbidity, 
measured by secchi depth; total 
phosphorus; total nitrogen; and 
levels of chlorophyll-a, which 
indicates the abundance of 
plankton. 
 Dr.Sokal went on to 

describe the water quality sam-
pling that goes on at Christina 
Lake. ENV has two sampling 
sites on the lake, one at the 
shallow south end and one at 
the deep north end of the lake. 
ENV samples for all five indi-
cators, as well as temperature at 
various depths, at these sites. 
Samples are taken in the fall 
and spring (when the water 
strata are mixed) every year by 
ENV; they also perform month-
ly sampling every five years. 
ENV sampling is augmented by 
additional data provided by the 
Christina Lake Stewardship 
Society who sample for water 
clarity and temperature 
throughout the summer.     
 Dr.Sokal then educat-
ed the group on the various 
temperature strata and the sea-
sonal mixing, or “turn-over”, 

that occurs in Christina Lake. 
He went on to talk more about 
what each indicator tells us 
about water quality and how 
they relate to each other.   
 This year, every indi-
cator but water clarity as Secchi 
depth (which was very close), 
was well within acceptable lev-
els based on ENV’s water qual-
ity objectives.  
 Dr.Sokal ended his 
presentation by talking about 
ENV’s plans to improve the 
accessibility of their data and 
other information. These plans 
include adding more interactive 
layers on map platforms and the 
potential use of digital apps.  

The Christina Lake 
Watershed Manage-
ment Plan (CLWMP) 
and Implementation 
Strategy Annual Re-

view  
brings together a va-
riety of speakers to 

discuss the status of 
our watershed, as 

well as, future plans 
for the area. Sixty six 
people from across 
the region were in 

attendance  including 
those from local gov-
ernment, the provin-

cial government, non-
profit organizations, 
biologists and local 

residents. The review 
gives everyone the 
opportunity to learn 
about projects that 

are underway and to 
provide input on fu-

ture initiatives. Grace 
McGregor, Area “C” 
Director (RDKB), fa-

cilitated the event 
and there was a great 

lunch provided by 
Twisted Forks.  



Doug Noren- Planning Forester, Interfor 

Interfor in the Christina Lake Watershed Update 
 Doug Noren started his presen-
tation by introducing his successor at 
Interfor, Evan Dutka. Sticking to this 
years theme of aquatic invasive species, 
Evan, who is from eastern Canada, talked 
a bit about the devastation to aquatic 
ecosystems and beaches caused by zebra 
and quagga mussels in Ontario. Evan 
gave a first hand account of how incredi-
bly impactful these species have been in 
the east. He and Doug then suggested 
that the western part of Canada doesn’t 
seem to fully appreciate the level of de-
struction brought by these mussels and 
gave a strong endorsement for improving 
the BC Invasive Mussel Defence Pro-
gram. 
 Getting back to the topic of In-
terfor, Doug started off by talking a bit 
about the approximately 80 million dollar 
direct annual contribution made to the 
BC economy by the forest industry that 
Interfor operates in Grand Forks.   
  Introducing Interfor activities in 
the Christina Lake watershed, Doug pre-
sented a map of the watershed with Inter-
for managed forests on the east side of 
the lake and BC Timber Sales manage-
ment areas on the west. Zooming in on 
the Fife community watershed, Doug 
showed the Interfor harvest areas which 

drain into Italy and Suth-
erland Creek and dis-
cussed the use of tethered 
logging for better tree 
retention and minimized 
ecological impact.  
 Doug went on to 
discus Interfor’s plans to 
log in the drainage of 
McRae creek. To get into 
this area, the use of a sec-
tion of the Trans Canada 
Trail as a roadway is be-
ing discussed. Doug sug-
gested that he thought it 
would be used with sea-
sonal restrictions to minimize conflict 
with recreational traffic, but added that 
negotiations with Recreation Sites and 
Trails BC is still ongoing.  
 Noren then explained the visual 
objective guidelines used by Interfor and 
showed a map of the corridor along both 
sides of highway 3 which is harvested 
with these objectives in mind. In this 
corridor, as well as on blocks visible 
from the lake, either retention, defined as 
activities that are not visually evident, or 
partial retention, defined as visible but 
not prominent activities, are the main 
management goals. 

 The majority of questions from 
the crowd concerned the impact of steep-
er slope logging and topsoil erosion to 
sediment loads in watercourses. Doug 
responded that the steepness of the slope 
is less important than the correct con-
struction of roads, culverts and ditches in 
affecting erosion and the health of water-
ways.  
 
 
  

Eric Hegerat- Fisheries Biologist, Ministry of Forests, Lands, Natural Resource Operations and 
Rural Development (MFLNRORD) 

Bass Update 
 Eric Hegerat began by inform-
ing the crowd that largemouth bass, 
which are not native to our water system, 
have been confirmed to be present west 
(upstream) of Cascade Falls. He men-
tioned that there have also been reports 
of a similar non-native species, the 
smallmouth bass, being found in the 
same stretch of the Kettle River. These 
reports however have been unconfirmed 
by biologists and may just be a mis-
identification of largemouth bass. Eric 
showed a map of the six reported sight-

ings of bass in the Kettle river between 
Grand Forks and Cascade Falls. 
 Eric went on to talk about the 
objectives and outcomes of MFLNR-
ORD’s Kettle River bass assessment. 
Objectives include establishing the pres-
ence, population parameters, and distri-
bution of bass species in the watershed, 
as well as, identifying potential environ-
mental impacts and estimating their 
scale. Once these objectives have been 
realized, MFLNRORD can develop a 
management plan to mitigate  impacts of 

invasive bass on 
native fish stocks 
and local ecology. 
 Eric then 
discussed the 
timeline of the 
Kettle River bass 
assessment. Start-
ing in April of 
2018 media re-
leases and public 
outreach, as well 

as. a preliminary assessment of manage-
ment options will be performed by 
MFLNRORD. Electrofishing will be 
preformed from May to June of 2018 in 
order to gain more information on the 
population of bass in the Kettle. Snorkel 
surveys will be conducted between July 
and August and targeted angling will be 
done from September 2018 to March 
2019. The goal is to gain a deeper under-
standing of the bass issue in the Kettle 
through 2018 in order to develop a man-
agement plan and implementation strate-
gy for 2019. 
 Eric touched on the reported 
sighting of the invasive northern pike in 
Christina Lake; MFLNRORD does not 
have an active program for this invasive 
species, outside of ongoing monitoring 
for their presence. To move forward with 
mitigation and suppression measures, 
MFLNRORD needs to have official con-
firmation of the existence of northern 
pike in the water system, which they 
currently do not.    
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Chris White– Fisheries Biologists, Ministry of Forests, Lands, Natural Resource Operations and 
Rural Development (MFLNRORD) 

Kettle and Granby River Guardian Program Review 
 Chris White started out by de-
scribing the rational for the Kettle and 
Granby river guardian program. These 
rivers are some of the highest quality fly 
fishing destinations in the region; how-
ever, over the past two decades the size 
and abundance of rainbow trout has 
been decreasing. This is due to improper 
land and water practices, over fishing, 
and limited habitat availability based on 
low flows and high temperatures toward 
the end of summer. This bottleneck in 
the late summer, caused by limited ref-
uge habitat from shallow, warm water, 
is the most important cause for the de-
cline of the trout fishery in these waters. 
 As a result of these decreasing 
trout numbers, fisheries regulations for 
the Granby and Kettle rivers where 
changed in 2015. The main differences 
between the old regulations and the new 
are: on both the Kettle and Granby, rain-
bow trout must be released when caught, 
and the Kettle is closed to fishing from 
July 25th to August 25th. 

 The Kettle and Granby river 
guardian program was created to moni-
tor trout and whitefish populations and 
to evaluate the effectiveness of the 
changes in the regulations for maintain-
ing a high quality and sustainable recre-
ational fishery. Success of the program 
will be measured by increased trout size 
and abundance over time, as well as, by 
angler satisfaction and a reduction in the 
number of compliance infractions. 
 In order to gage angler satisfac-
tion and perform data collection, 
MFLNRORD staff focused on the lower 
40km of the Kettle river, west of Grand 
Forks, and the areas of the Granby south 
of Burrell creek bridge. From 2015-
2017, 147 angler interviews were con-
ducted. These interviews focused on 
where people fished, who was fishing, 
what they were fishing for, and their 
satisfaction with their fishing experi-
ence. Some of the results of these inter-
view where reported: 86% of people 
interviewed were fishing the Kettle, 

14% were 
on the 
Granby; 
89% of 
people in-
terviewed 
were male; 
88% were 
from BC; 33% drifted in to where they 
were fishing, 66% walked; 78% of fish-
ers used fly rods; 60% rated their experi-
ence as “above average”; 81% were 
aware of the changes in the fishing regu-
lations; 95% were fishing for rainbow 
trout; and 22% had not fished the area in 
the past ten years.  
          Chris then talked about infractions 
that were recorded by either MFLNR-
ORD staff or conservation officers. He 
stated that almost all of the infractions 
involved either failing to produce a li-
cense or using barbed hooks. Chris also 
informed the crowd that almost no in-
stances of people fishing during the late 
summer closure were recorded.   

Phil Maki- Dive Crew Supervisor, Regional District of Kootenay Boundary. 

Eurasian Watermilfoil Program Update  
 Phil Maki has been on the Eura-
sian watermilfoil removal program dive 
crew for six years and has been the crew 
supervisor for three. Phil started his 
presentation with photos of the new boat 
that the dive team used this past season. 
The program received funding to pur-
chase the much needed new vessel, as 
well as, to expand the dive crew to seven 
people for the 2017 season. Christina 
Lake Elementary School students held a 
contest to name the new boat and chose 
the name “FoiledAgain!”. 
 Maki then discussed the great 
success that the 2017 season was for the 
program. They were able to spend twen-
ty-two weeks on the water this year. Phil 
showed a slide of their last day on the 
water which featured a skiff of snow on 
the shore. Phil highlighted that this sea-
son the dive crew was able to increase 
their total haul of the invasive Eurasian 
watermilfoil, when compared to last year, 
by forty percent! 
 Phil then  showed a short video 
which was recorded underwater as the 
dive crew worked. He explained how the 
milfoil is picked by hand, from the root, 
and placed into closable mesh bags to 
avoid any fronds getting loose and re-

planting themselves. These bags 
are then hauled up onto the boat 
and transferred into containers 
which are brought to local residents 
and businesses for use as compost. 
The video illustrated the loss of 
visibility that occurs when the di-
vers stir up the bottom of the lake 
and how they must continuously move 
forward in order to see what they are 
doing. The video showed the divers 
working around some of the 
campgrounds with boat launches. Phil 
commented on the abundance of Eurasian 
watermilfoil at high boat traffic sites 
where the tops of the milfoil are continu-
ously broken off and able to replant.  
 Phil mentioned that this was the 
first year they picked Eurasian watermil-
foil around the nature park, and that he is 
excited to see how native plants respond 
to this newly cleared area. The dive crew 
was also able this year to spend more 
time that usual at the north end of the 
lake.  
 When asked about total volume 
of Eurasian watermilfoil removed from 
the lake, Phil reported that on a good day, 
the crew is able to remove around fifty, 
20 gallon drums (1000 gallons) from the 

lake; this works out to somewhere in the 
vicinity of 99 thousand gallons, or 469 
thousand Eurasion milfoil pants, removed 
in 2017.  
 As a response to a question 
about the long term progress of the pro-
gram, Phil described the near impossibil-
ity of eliminating Eurasian water milfoil 
from the lake entirely; he then described 
the reestablishment of native species 
where the  milfoil has been removed and 
that this process is noticeable from year 
to year wherever the dive team has 
worked. 
 A question was asked regarding 
the weeds at the public beach: these 
weeds are mostly not Eurasian milfoil but 
native large leaf pondweed and under the 
jurisdiction of parks to remove or leave 
(given that they are not invasive). Contin-
ued Page 4…. 
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Nik Capyk- Stewardship Coordinator, Christina Lake Stewardship Society 

Christina Lake Aquatic Invasive Species Update 
 Nik Capyk started his presenta-
tion with a brief introduction to some of 
the most concerning aquatic invasive 
species (AIS) to the Christina Lake 
Stewardship Society (CLSS). These 
included several species not yet present 
in the lake but which pose a high risk for 
introduction in the near future: the 
American bullfrog, northern pike and 
zebra and quagga mussels. 
 Nik talked briefly about the 
economic and ecological impacts that 
AIS can impose on local systems, in-
cluding, in the case of zebra and quagga 
mussels, damaged infrastructure and 
beach closures, as well as, total dis-
placement of local species.  
 Capyk then presented some of 
the AIS that are prevalent in Christina 
Lake, including Eurasian watermilfoil, 
fragrant water-lily and curly leafed 
pondweed.  
 Nik went on to talk about the 
newest invasive species to the lake, the 
red eared slider turtle. This species was 
first sighted in 2016. The presence of at 
least three of these turtles was con-
firmed by turtle specialist Justin DeMer-
chant from UBC Okanagan. Unfortu-
nately none of these turtles were cap-
tured. Nik mentioned that pets released 
into the wild are legally the property of 
the crown. 
 Nik discussed the sighting of a 
northern pike in Christina Lake by the 
Eurasian watermilfoil dive team in 
2016. Northern Pike are a devastating 
AIS to aquatic ecosystems and fisheries; 
as top predators, who experience no 
predation themselves once they reach a 
certain size, these fish are capable of 
wiping out  whole fisheries and becom-
ing the only species present.  As a re-
sponse to the 2016 sighting, the CLSS 
hosted an angling challenge in 2017 to 
try to catch the fish. This event was at-
tended by members of the Conservation 
Officer Service and their mobile educa-
tional kiosk. The event took place over 
two days in late June with more than a 
dozen anglers gunning for the pike. Un-
fortunately no pike where caught. Be-
cause of this, and because the dive team 
was not able to get a photo at the time of 
their sighting, the presence of pike in 

Christina Lake is currently unconfirmed.  
 Nik then described the Colville 
Confederated Tribe, Spokane Tribe and 
Washington Department of Fish and 
Wildlife’s monitoring and suppression 
program for northern pike in lake Roo-
sevelt, which the Kettle river, and there-
fore Christina creek, drain into. The co-
managers of lake Roosevelt started their 
northern pike program in 2014 with the 
use of net fishing, electro fishing and a 
public angler bounty on pike to remove 
this fish from the ecosystem. To date 
4723 northern pike have been removed 
from lake Roosevelt with gill netting 
(having removed 2798 pike) and the 
public bounty program (having removed 
1090 pike) being the most successful 
removal methods. The co-managers of 
lake Roosevelt are also monitoring con-
nected water bodies for the presence of 
pike. In 2017 they started taking sam-
ples for environmental DNA assess-
ments. This method is used to confirm 
the presence of species that are not 
abundant in aquatic systems through 
capturing DNA floating in the water and 
matching it to a given species; in this 
way decision makers can know if a spe-
cies is present without having to physi-
cally find an individual. Samples were 
taken from the mouth of Christina Creek 
and at the confluence of the creek and 
the Kettle River, results from these sam-
ples will hopefully be available some-
time in January.  
 Nik wrapped up his presenta-
tion with the important topic of the inva-
sive zebra and quagga mussels. These 
AIS are some of the most destructive 
invasives in the world, with the ability 
to completely destroy native ecosystems 
and cause incalculable economic dam-
ages. The CLSS monitors Christina 
Lake for these mussels, through the use 
of substrate samplers and plankton haul 
nets, bi-weekly throughout the summer. 
To date, no  mussels have been found in 
the lake (or in BC).  
 Nik then discussed the BC In-
vasive Mussel Defence Program 
(BCIMDP). This program was created 
in 2015 to keep these invasive mussels 
out of BC waters through the use of boat 
inspection stations, water course moni-

toring, and public education. He de-
scribed how important this program is 
and the great work they have been do-
ing, but suggested strongly that there are 
still gaps in the program that could al-
low these AIS to enter BC. Nik suggest-
ed that the funding available to the pro-
gram from the province is not enough, 
given the cost of an infestation. The 
budget for the program, provided by the 
federal government was just over 3 mil-
lion dollars this year, whereas the cost 
of an infestation for the Okanagan re-
gion alone has been estimated at around 
42 million annually.   
 The CLSS and the Boundary 
Invasive Species Society will be sending 
a letter to the Minister of Environment, 
George Heyman, to encourage him to 
consider implementing the recommen-
dations put forward by the Okanagan 
Basin Water Board. These recommenda-
tions are: 1. To legislate all watercraft 
entering BC to report to a mussel in-
spection station 2.To expand watercraft 
inspection and decontamination stations 
and improve informational signage at 
boat launches 3. To expand the use of 
trained mussel detection dogs 4. To list 
infestations under BC’s Emergency Pro-
gram Management Regulation and rec-
ognize the provinces Early Detection 
and Rapid Response Plan under Emer-
gency Management BC 5. To expand 
the number of CO’s with the authority to 
intercept those who fail to stop at in-
spection stations.  
 This letter to the Minister will 
be made available online; the CLSS 
encourages concerned members of the 
public to write the Minister and urge 
him to approve sufficient funding to 
close the gaps in the BCIMDP.   

The topic of stocking native milfoil wee-
vils to control the Eurasian watermilfoil, 
which has been discussed in previous 
years, was brought up. The use of bio-
control agents must be green lighted by 

provincial authorities which have not 
given a response to the RDKB environ-
mental services. Members of the public 
were encouraged to write to the Ministry 
of Forest Lands, Natural Resource Oper-

ations and Rural Development to encour-
age them to respond to the RDKBs Eura-
sian watermilfoil removal program’s 
question about milfoil weevils.  
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Josh Lockwood (and Kilo the mussel sniffing dog)-  Staff Sergeant Major, Ministry of Environ-
ment and Climate Change Strategy  

BC Invasive Mussel Defence Program 

 Staff Sergeant Major Josh 
Lockwood started off by introducing 
Kilo from the Conservation Officer Ser-
vice K-9 Unit, the provinces only mussel 
sniffing dog.  
 Lockwood began his presenta-
tion on the BC Invasive Mussel Defence 
Program (BCIMDP) with the identifying 
features of zebra and quagga mussels and 
describing how they are transported 
overland by attaching to any hard sur-
face. He then showed a map of recorded 
instances of mussels being transported 
overland to and from all corners of North 
America. He also showed a map with all 
confirmed locations of mussel infestation 
throughout Canada and the US; this map 
highlighted the newest sites, confirmed 
in 2016, which are not far from BC in 
northern Montana at the Tiber and Can-
yon Ferry reservoirs.  
 Staff Sergeant Major Lockwood 
proceeded to describe the functions of 
the BCIMDP which include: mandatory 
watercraft inspection stations at key en-
try points to BC, education and outreach 
to inform the public about the threat of 
aquatic invasive species and the clean-
drain-dry message, monitoring BC lakes 
for zebra and quagga mussel veligers 
(the larval form of the mussels) with the 
goal of early detection, and creating col-
laborative channels to coordinate with 
other agencies and jurisdictions. Lock-
wood emphasized that it is illegal to pos-
sess, breed, transport or release alive or 
dead zebra or quagga mussels in BC. 
 Josh displayed the improve-
ments to the BCIMDP since its inception 
in 2015. The program started with roving 
inspection stations and now has ten per-
manent inspection sites; in 2015 there 

were twelve auxiliary 
conservation officers in 
the program, there are 
now 68; the inspection 
stations operated only five 
days a week for seven 
hours a day in 2015 and 
now run dawn until dusk 
seven days a week with 
the Golden station being 
open 24/7 for the season; 
in 2015 inspections oc-
curred from June to Octo-
ber and now operate from 
April to mid November. 
  Lockwood 
acknowledged the funders 
of the BCIMDP which 

include the Columbia Basin Trust, BC 
Hydro, Columbia Power, Fortis BC and 
the Province of British Columbia.  
 Staff Sergeant Major Lockwood  
then showed some of the data collected 
by the program. This last season 35,500 
watercraft  were inspected (a 45% in-
crease from 2016), 72,3000 people were 
interacted with (a 45% increase over 
2016), 2071 inspections were performed 
on boats from high risk areas (double the 
amount of 2016) and 25 mussel fouled 
boats were intercepted (47% more than 
last year). Fourteen of the mussel fouled 
boats where from Ontario. Texas, Que-
bec, New York and Michigan sent two 
mussel fouled boats each toward BC. 
One mussel fouled boat originated from 
each of Illinois, Arizona and Ohio. Elev-
en of the 25 mussel infested boats were 
headed to the lower mainland, four were 
on the way to Vancouver Island, seven 
were going to the Okanagan, one to the 
Kootenays and one to the Thompson 
region. This season roughly 81% of wa-
tercraft stopped at inspection stations and 
75% of those that did not where non-
motorized watercraft (paddle 
boards, canoes  etc.).  Fifty-nine 
tickets and eighty-six warnings 
were issued to motorists with 
watercraft who failed to stop. 
 Lockwood then de-
scribed the aquatic invasive spe-
cies passport program which was 
implemented this year. Since 
there are no mussels recorded in 
BC or Alberta waters, boaters 
who stay in this region were get-
ting annoyed at having to get 
their boats inspected whenever 
they passed an inspection station; 

as a result boaters who had not been out 
of BC were often choosing to drive past 
inspection stations and putting an unnec-
essary burden on enforcement agencies. 
As a solution to this problem, the prov-
ince issues AIS passports to BC and Al-
berta boaters which show if the boats had 
left the province. This speeds up the in-
spection process and facilitates higher 
compliance rates for reporting to inspec-
tion stations.  
 Josh talked about the coordina-
tion that occurs between the Canadian 
Border Service Agency (CBSA) and the 
BCIMDP. He highlighted that more than 
three hundred notifications were issued 
by the CBSA to the BCIMDP regarding 
incoming watercraft to be inspected, and 
that advanced notification had been giv-
en by the CBSA and other jurisdictions 
(Alberta, Montana, Idaho and Washing-
ton) for 21 of the 25 mussel fouled boats. 
 Josh then informed the crowd 
about the monitoring for zebra and quag-
ga mussels that the program performs in 
BC waters. Plankton haul nets, which 
sample for the larval form of the mussels 
in the water column, and substrate sam-
plers, which provide a surface for adult 
mussels to cling to and can be checked 
regularly, are the tools used by the 
BCIMDP for sampling. Two hundred 
and thirty four sites in ninety eight lakes 
around the province are sampled from 
spring until fall; this year all samples 
tested negative for the presence of the 
invasive mussels. 
 Staff Sergeant Major Lockwood 
finished his presentation by relating how 
to report invasive species. Concerned 
citizens can call the Report All Poachers 
and Polluters hotline at 1-877-952-RAPP 
(7277) or use the Report-a-Weed or Re-
port-Invasives-BC smart phone App, 
available at reportaweedbc.ca. 
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Barb Stewart– Program Manager. Boundary Invasive Species Society 

Fregrant Waterlily in Christina Lake 

 Barb Stewart began  by describ-
ing the confusion that occurs between 
the invasive fragrant waterlily 
(Nymphaea odorata) and some non-
invasive water plants with similar struc-

tures, specifically native watershield 
(Brasenia schreberi) and rocky mountain 
pond lily (Nuphar polysepala). 
 Barb described the identifying 
features of fragrant water lily which in-
clude: relatively round leaves with a 
prominent slit, many leaves coming from 
one stem, and white to pink flowers with 
many overlapping petals. 
 Rocky mountain pond lily, 
which is commonly confused with fra-
grant waterlily, can be differentiated by 
its yellow, cup-like flowers, its large 
heart shaped leaves and the fact that usu-
ally only two leaves sprout from either 
side of a stem.  
 Native water shield has a simi-
lar flower to fragrant water lily, but gen-
erally has petals that do not overlap and 
are less in number than with fragrant 
water lily. Though this species has many 
leaves growing from a single stem, the 
leaves are much smaller and more ob-

long than those of fragrant water lily. 
These two species are often found grow-
ing together.     
 Stewart then went on to discuss 
the perception that fragrant water lily is 
dominating Christina Lake. In reality, 
there are not that many patches of fra-
grant water lily in the lake; where it is 
prevalent, however, it is growing along-
side native water shield which gives the 
impression that the invasive patches are 
much more dominant than they are. Most 
of the populations of fragrant waterlily 
are at the south end of the lake close to 
the 
mouth 
of 
Chris-
tina 
Creek 
and the 
Nature 
Park. 

Dave Webster-Conservation Officer, Conservation Officer Service  

Cougars—The Ultimate Wildlife Predator  

 Dave Webster began by talking 
about the animal interactions that were 
reported to the Conservation Officer 
Service in the region this year. It was a 
relatively good year for bear interac-
tions in the Boundary; this was appar-
ently not the case on the Castlegar side 
of the Paulson pass. Dave went on to 

say that this year was particularly bad in 
the Boundary for cougar interactions. 
 Webster related that most of 
the calls which came in about cougars 
involved old and sickly cougars. As 
cougars are very solitary, Dave ex-
plained, usually when people see a cou-
gar there is something stopping that 

particular animal from hunting normal-
ly. These individuals will come into 
towns attracted by the non-elusive na-
ture of domestic animals. 
 Dave expressed that the high 
number of cougars coming into town 
was likely due to natural population 
dynamics rather than any one acute is-

sue. He also highlighted the large 
home range of cougars (50-150 
km), stating that the healthy cou-
gars who where seen in town this 
summer where likely not settling 
close to populated areas, but ra-
ther, just passing through. A 
member of the crowd asked if 
cougars are attracted to garbage in 
the same way that bears are; Dave 
explained that cougars are con-
summate hunters and picky eaters 
and will not scavenge a corpse 
that they did not kill, and there-
fore do not go for garbage; if there 
is a cougar in a populated area, 
Dave explained, it is more likely 
to be after livestock or pets.     
 Webster illustrated the 
importance of the proper manage-
ment of pets, garbage and com-
post etc. in order to coexist happi-
ly with wild animals.  
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Nicole McCallum-Project Officer, Kettle River Watershed Authority 

Kettle River Watershed 
 Nicole McCallum started off by 
giving some background information on 
the Kettle River Watershed. In 2010 and 
11 the Kettle was listed as BC’s most 
endangered river due to extreme season-
al low flow and the over allocation of 
water licenses. The watershed is home to 
a number of endangered species and is 
listed as a BC heritage river. Snowmelt 
is the dominant source of water for this 
drainage. 
 McCallum went on to talk about 
the Kettle River Watershed Management 
Plan, the guiding documents for the Ket-
tle River Watershed Authority (KRWA), 
which was developed by the RDKB in 
2014. The document was created through 
collaboration with a stakeholder advisory 
group, various levels of government and  
other interested parties from throughout 
the region. The goal of the Watershed 
Management Plan is to create an over-
arching strategy, as well as, specific rec-
ommendations to promote healthy aquat-
ic ecosystems, safe and secure water 
supplies and a reliable water system sup-
porting a sustainable economy and local 
food systems. The Phase One Technical 
Report on the state of the Kettle river has 
already been completed, and the man-

agement plan currently contains fifty 
nine recommendations.  
 Nicole then talked about some 
of the public outreach and education that 
the KRWA conducted this year. Know-
ing where and how many people are 
drawing from an aquifer is important to 
understanding the hydrology of an area; 
many rural wells in our region are unli-
censed and unregistered. In response to 
these facts, the KRWA hosted work-
shops in Rock Creek, Midway and 
Grand Forks to help people through the 
groundwater licensing process and re-
duce barriers to compliance with the 
Water Sustainability Act.   
 The KRWA also set up booths 
at the Grand Forks Canada day celebra-
tions, at the weekly Grand Forks farm-
ers market and at the Rock Creek fall 
fair. They used the strategy of having 
cool interactive things for kids to do to 
attract people to the booth, then talked 
to the parents while the children were 
busy, ingenious! They used this time 
to talk with people about issues within 
the watershed, including the flood and 
drought cycle we experienced this 
year.  
 Nicole went on to inform the 

crowd on the historical context of this 
year’s flood and drought, and the some-
what counterintuitive connection be-
tween these two phenomenon. 
 Nicole wrapped up her presen-
tation by announcing that the Kettle Riv-
er Watershed Authority was granted 
funds from the provincial government to 
complete a Drought Response Plan for 
the watershed. The KRWA is currently 
waiting to hear back from the Regional 
District if a broader Drought Manage-
ment Plan, which includes water conser-
vation and public outreach, will be fund-
ed. Nicole presented a timeline for the 
development and implementation of the 
plan which they intend to be ready by 
September 2018.  

Lisa Tedesco– Ecosystem Biologist, Ministry of Forests, 
Lands, Natural Resource Operations and Rural Development 

Christina Creek Oxbow 

 Lisa Tedesco began by de-
scribing the importance of district lot 
498. It is being looked at for manage-
ment because it is one of the few intact 
riparian wetlands in Christina Lake, it 
supports several at risk species, and it is 
a key corridor for wildlife as they try to 
avoid developed areas while moving 

across the 
valley. It is 
also a pop-
ular area 
for party-
ing and as 
a result is 
being de-
graded by 
high vehi-
cle traffic 
and gar-
bage left 
behind by 
party go-
ers.  

 Management activities have 
already begun at the oxbow, including 
the control of the invasive yellow flag 
iris, and garbage clean up. Currently 
Lisa is working with the Ministry of 
Transportation and Infrastructure 
(MoTI) to erect concrete barriers in or-
der to decrease vehicle traffic.   

 Lisa then described the Christi-
na Creek oxbow project’s multiple ob-
jectives, which include: riparian restora-
tion, management of public access and 
fire fuel management. Lisa emphasized 
how this project is not the initiative of 
any one organization but a partnership 
between MFLNRORD, the CLSS, the 
BC Wildfire Service and MoTI. 
 Lisa then discussed the plan of 
the project which includes cutting off 
vehicle access from areas directly adja-
cent to the river, removing invasive 
plant coverage from the banks and re-
placing it with a native shrub and grass 
layer which will be protected from pre-
dation until it is sufficiently established.  
  Lisa then showed a slide of the 
working budget for the restoration and 
enhancement portion of the Christina 
creek oxbow project, which all told will 
cost around $4, 819. Lisa ended her 
presentation by thanking the community 
of Christina Lake and the CLSS for 
their ongoing clean up efforts at lot 498.  
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Aaron Reid– Wildlife Biologist, Ministry of Forests, Lands, Natural Resource Operations and 
Rural Development 

Kettle-Granby Grizzly Bear Study 
 Aaron Reid gave a presentation 
on his study entitled The Relationships 
among Road Density, Habitat Quality, 
and Grizzly Bear Population Density in 
the Kettle-Granby Area of BC. The pur-
pose of the study was to estimate the 
current population density of grizzly 
bears, map their summer distribution, 
and investigate whether landscape condi-
tions, such as habitat quality and road 
density, were related to bear abundance. 
  Aaron showed a map of BC’s 
grizzly bear population units (GBPU), 
which are geographically defined regions 
of BC categorized for their grizzly bear 
status as extirpated (absent from the re-
gion), threatened or viable. The Kettle-
Granby GBPU is listed as threatened as 
there are fairly low numbers of grizzly 
relative to suitable habitat in the area, 
and because of poor connectivity with 
other areas listed as viable. 
 Reid then described the Kettle-
Granby GBPU, an area of 6519 square 
kilometers, which is bound by the West 
Kettle to the west and Arrow lake to the 
east, the US border to the south and 
highway six to the north. This area was 
hunted through a limited early draw from 
1976 to 1995 but was closed to hunting 
in 1996 due to declining grizzly popula-
tions. In the 1990’s three provincial 
parks where established in this GBPU. 
 Currently there are several 
threats to the grizzly bear population in 
this area which include: poor grizzly 
bear habitat, high road densities 
(primarily forestry roads) and increasing 
levels of human caused grizzly bear mor-
tality.   
 Aaron then described the meth-
ods used in the study. One hundred and 
twenty four bait sites where established 

with barbed wire to collect hair samples 
from bears as they approached the scent-
ed bait. Aaron and his team collected 
177 hair samples through the field sea-
son which enabled them to genetically 
identify 74 individuals (38 male and 36 
female). This was a population increase 
from a study done in 1997 which esti-
mated the grizzly population in this 
GBPU at 38 individuals. This genetic 
data also allowed Aaron and his team to 
gain an understanding of the movements 
through the region of specific individuals 
and to better understand connectivity 
with other grizzly populations. Genetic 
analysis suggests that this GBPU is not 
genetically isolated from surrounding 
GBPUs and that there is some level of 
connectivity of this bear population and 
those over the mountains to the east.  
 After analyzing their data for 
habitat suitability and road density, Aa-
ron and his team found that grizzly bear 
density increased with better habitat suit-
ability and 
that areas 
of low 
road densi-
ty had 
triple the 
grizzly 
density 
than areas 
with high 
road densi-
ty. When 
they com-
pared their 
predictive 
models on 
grizzly 
density to 
observed 

densities (which were higher), they 
found that models which treated closed 
roads as being not present matched clos-
er to reality than models which included 
closed roads as existing roads. This sug-
gests that the current road closures in the 
area may have allowed an increase in 
grizzly bear densities and that road clo-
sures may be an effective population 
recovery tool.  
 Aarons study established man-
agement recommendations that include 
implementing access road closures to 
improve connectivity among subpopula-
tions, to increase bear density, to expand 
the distribution of the population and to 
increase connectivity of highly suitable 
but unoccupied habitat to occupied habi-
tat. Aaron and his team also developed a 
relatively high resolution map of recom-
mended road closures to most efficiently 
and effectively improve grizzly bear 
movement in the GBPU.  

Liam Grant-Planning Forester, BC Timber Sales 

BC Timber Sales Update 
 Liam Grant started off his 
presentation by giving some introducto-
ry information about BC Timber Sales 
(BCTS). BCTS is a stand-alone govern-
ment agency within MFLNRORD and 
manages 20% of the total annual allow-
able cut throughout the province. BCTS 
is independently certified and operates, 
in regards to planning, development, 
roads and silviculture, much the same as 
any major forest company. The main 
function of BCTS is to provide credible 

representative price and cost benchmark 
data for the provincial timber Market 
Pricing System by holding auction for 
the timber they harvest off of public 
lands.  
 Grant then discussed the allow-
able annual cut for the BCTS Kootenay 
Business Area (KBA), of which the 
Boundary comprises 287, 000m3 of a 
total 1,000,000m3. This business area 
has fifty five BCTS staff with offices in 
Nelson, Cranbrook, Castlegar, Grand 

Forks and Nakusp. In the KBA, average 
stumpage fees are $30/m3 which trans-
lates to around $30 million in annual 
stumpage to the provincial government 
and $10-12 million in net revenue for 
BCTS per year. 
Continued page 9... 
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Fons Raedschelders-Forest Protection Assistant, BC Wildfire Service 

Fire in the Boundary 

 Fons Raedschelders began by 
explaining that our local ecosystems, 
classified in the biogeoclimatic (BEC) 
system as  the Interior Douglas Fir, Inte-
rior Cedar Hemlock, Montane Spruce 
and Engelmann Spruce-Subalpine Fir 
eco-zones, are fire based ecosystems, in 
that fire is the major non-human disturb-
ance to these forests and an integral part 
of their development and function. 
 That being said, Fons empha-
sized that with the increased drought 
which is expected to come with climate 
change in the region, fires here are not 
going to decrease in number or size.   
  The BC Wildfire Service has 
been collecting data on fires in the 
Boundary since the early 1970s. They 
have found that the number of human 
caused fires has increased over time, 
possibly because of greater back road 
access, and that the total acreage burned 
has been increasing due to increased 
winds and longer droughts. Talking spe-
cifically about this years spectacular 
flood and drought cycle, Fons empha-
sized that just because the rivers have 
been high doesn't mean there is a lower 
risk of fires but that fire viability is de-
pendent on precipitation and weather 

throughout the season, not total precipi-
tation. He also emphasized that drought 
conditions can spike and drop very rap-
idly.   
 Raedschelders then discussed 
fire ecology in the Boundary. We are in 
a relatively low fire regime with all years 
except three, ‘85, ’94 and 2015, having 
less than 100 fires within the region. 
Though the region is vulnerable to fires, 
we stay pretty steady at around 40 fires 
per year. This year we had only 24 fires 
in the region. 
 Fons then detailed how the ge-
ography of the region, with its rounded 
hills rather than steep inaccessible peaks, 
allows for pretty good access for fire 
suppression. He also mentioned that the 
abundance of valuable timber in the re-
gion makes it a higher priority for fire 
suppression; as a result this region is 
allocated a decent amount of resources 
for fighting forest fires.  
 Fons went on to describe the 
low intensity but frequent fires that are 
natural in the valley bottoms through the 
interior Douglas fir eco-zone. He dis-
cussed that the natural fire regimes in the 
higher elevation eco-zones are generally 
characterized as having higher intensity 

and being less frequent. The low 
valley bottoms are the most dif-
ficult to manage because of hu-
man occupation. In a human 
free scenario, fires would come 
through regularly, burning out 
the underbrush and small trees 
as well as clearing out accumu-
lated needle and plant debris; 
with humans in the mix, these 
fires are not allowed to come 
through regularly, resulting in 
more fuel over time and higher 
intensity fires when they do 
occur.  
  Fons advocated for an 
understanding of fire as part of 
the natural system, as opposed 
to the prevailing view of fire as 
a force that needs to be consist-
ently and continually sup-

pressed. Currently in the region there are 
thirteen prescribed burns in the planning 
stages, nine of which Raedschelders be-
lieves to be viable options.  
 Fons finished off his presenta-
tion by describing a prescribed burn that 
he felt represented a better vision of fire 
as part of the ecosystem. The 2017 Blue 
Joint fire was not located near structures 
or towns and was seen by the BC wild-
fire service as a good candidate for a 
prescribed burn. The idea was to burn 
below the fire, where it might have 
spread, in order to create a fuel break to 
protect high value timber and reduce fuel 
for future fires. Within five days, several 
agencies came up with and approved a 
plan, which went of splendidly and ac-
complished its stated goals.     

Grant went on to talk about the planned 
blocks within the Moody Creek Commu-
nity Watershed. This area is a “take 
back” from Pope and Talbot and has not 
been harvested in by BCTS. A hydro-
logic analysis is currently underway for 
the proposed blocks; the final report for 
this study is expected to be ready for 

publication this winter. Visual impact 
analysis have been done for blocks in this 
area with visual corridors. The main 
management concerns for these blocks 
are addressing the Douglas fir bark beetle 
and armillaria root rot, as well as, miti-
gating fire hazards along private proper-
ties.  

 During Q&A for Liam Grants 
presentation, the question of who is ulti-
mately responsible for road deactivations 
and rehabilitation, as well as, replanting 
was asked. Grant responded that since 
they approve the plans of the contractors 
who do the logging BCTS is the respon-
sible party. 
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1675 Highway 3  

P.O. Box 373  
Christina Lake, BC  

V0H 1E0  
Phone: 250-447-2504  
Email: clss@shaw.ca  

Website: lakesteward.ca  

The Christina Lake Stewardship Society (CLSS) is a 

non-profit, charitable organization which was estab-

lished in 2001 (Committee est. 1994). Over the 

years the Society has been involved in several pro-

grams, projects, and special events to help con-

serve and protect the Christina Lake Watershed. 

Our activities are based on the recommendations 

provided by our annual watershed management 

plan review, public outreach, and results from our 

ongoing lake monitoring projects.  

Check out what we’re up to, become a member, or 

make a donation online at www.lakesteward.ca 

HELP KEEP BCHELP KEEP BCHELP KEEP BC   
MUSSEL FREEMUSSEL FREEMUSSEL FREE   

Those in attendance were invited to write down what animal they think of 
when they think of Christina Lake and enter a draw to win one of two 2-

person emergency kits, generously donated by Christina Lake Pharmasave. 
Below are the animals that folks thought of when they thought of Christina 

Lake, and how many folks thought of them. 

11 
4 4 4 

2 2 1 

1 1 
1 

1 

1 


