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Date: July 19, 2011 City of ‘h';;
To: City Manager Ke |OWﬂ a
From: Environment & Land Use Branch, Community Sustainability Division (JM)
Subject: Foreshore Inventory and Mapping (FIM) Update

Report Prepared by: James Moore, Environment & Land Use Planner

Recommendation:
THAT Council receives, for information, the report from the Environment and Land Use Branch,
dated July 19, 2011, with respect to recent Foreshore Inventory and Mapping work;

AND THAT Council directs staff to send a letter of support to the Okanagan Collaborative
Conservation Program with respect to the development of Shoreline Guidelines for Okanagan
Lake.

Purpose:
To provide an update regarding the Foreshore Inventory and Mapping and Aquatic Habitat Index -
Okanagan Lake: A Compilation of North, South and Central Lake' project.

Background:

The overall goal of the Foreshore Inventory and Mapping (FIM) and Aquatic Habitat Index (AHI) for
Okanagan Lake project was to help develop a more integrated approach to watershed
management in the Okanagan Basin. The FIM/AHI project is a collaborative effort of local,
provincial and federal governments that was facilitated by the Okanagan Collaborative
Conservation Program (OCCP) and funding by the Okanagan Basin Water Board and the various
partners. The project updated the 2004 City of Kelowna FIM data, compiled and evaluated FIM
data from the north, central and south Okanagan and developed an Aquatic Habitat Index for the
entire 289 km of Okanagan Lake.

Partners for the project included: The Okanagan Collaborative Conservation Program; the
Okanagan Basin Water Board, Regional District of Central Okanagan, Regional District of
Okanagan-Similkameen, City of Kelowna, City of Vernon, District of West Kelowna, District of
Peachland, District of Lake Country, Community Mapping Network, Fisheries and Oceans Canada
and the BC Ministry of Environment (Forests, Lands and Natural Resource Operations).

The foreshore mapping and analysis for the entire lake represent a progressive and proactive
approach to managing Okanagan Lake and the lake foreshore specifically. While local residents
have expressed a strong desire to preserve and protect Okanagan Lake, baseline data to support
these goals for the lake as a whole has not been readily available until now.

! Foreshore Inventory and Mapping and Aquatic Habitat Index - Okanagan Lake: A Compilation of North, South and Central Lake,
prepared for the Okanagan Collaborative Conservation Program by Ecoscape Environmental Consultants, dated February, 2011.
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The main objectives of the project were:

* To inventory and document the current state of the foreshore for the entire Okanagan Lake as
a whole;

Develop a baseline of information to guide planning and land use decisions;

Supply an accurate GIS data base that is easy to use;

Enable a common understanding of sensitive areas of Okanagan Lake;

Identify locations where habitat improvements may be possible;

Inform future policy development;

Allow for monitoring of management objectives;

Provide a valuable resource when reviewing land use applications; and

Provide a framework to integrate information with upland planning.

The project collected baseline information about the current condition of the shoreline regarding
features, habitats, and other information and describes among other things, the level of human
impact. FIM was first conducted for the Central Okanagan in 2004, while the 2010 study covers
all of Okanagan Lake. The 2004 results were used as a benchmark to compare results,
extrapolate future impacts and to further refine the methods. The Aquatic Habitat Index (AHI)
for Okanagan Lake provides valuable information regarding the estimated habitat values of
different shoreline areas. The AHI is a categorical scale of relative habitat value that ranks
shoreline segments in a range between Very High and Very Low.

Full results can be seen in the complete Report, but of note, docks were the most common
modification observed along Okanagan Lake, numbering more than 2,700. Retaining walls were
the second most predominant modification, with close to 1,800 observed and occupying nearly
20% of the length of the lake and with some extending into the lake. Nearly 940 groynes,
typically constructed from lakebed cobbles and boulders to improve access and create
gravel/sand beaches were the next most commonly observed modification. In total, modification
of the lakebed in some form was observed along 47% of the shore length.

When the results of the 2004 FIM were compared to the 2010 data for Central Okanagan, it
showed that a number of impacts to the foreshore continue to occur. For example the analysis
indicates that up to 2 % of the Central Okanagan shoreline is being changed each year. While this
appears low, when one considers that only approximately 43 per cent of the shoreline (125 km of
289 km total) remains in a natural state, the results are much more dramatic.

The Report provides recommendations that are intended to aid foreshore protection and guide
future foreshore management. A key recommendation is that Shoreline Management Guidelines
be developed. Another key recommendation is that an outreach program be developed and
delivered to raise awareness and improve stewardship. All levels of government can use this
information to ensure sensitive areas and natural features are preserved and to inform future
policy development for improved management of Okanagan Lake.

The full report is available on the OCCP website and is anticipated to be posted on the City of
Kelowna website. The executive summary is appended. This update is provided for the
information of the Council.

Land Use Management Comments:

Land Use Management staff are pleased to see the completion of this important work towards a
coordinated approach to protecting Okanagan Lake. Staff have been involved in past FIM efforts



and were involved in this most recent project. The information provided by the FIM update will
further assist staff in our ongoing efforts to educate lakefront property owners and the general
public. Further, the information will be used in the Natural Environment Development Permit
process to refine the evaluation of development applications on the foreshore of Okanagan Lake.
Finally, the updated FIM and AHI will be utilized in guiding the planning of any future projects on
Okanagan Lake, and as an important base of knowledge for future research.

Internal Circulation:

Infrastructure Planning
Policy & Planning
Land Use Management

Existing Policy:

The City of Kelowna Strategic Plan - Shaping Our Future (2004) establishes a vision consisting of
three key goals, one of which is to maintain, respect and enhance our natural environment. The
Plan goes on to state that a primary objective in achieving this goal is to “manage human impacts
on our natural environment, including Okanagan Lake and the surrounding hillsides”.?

The goals and objectives of the Strategic Plan are further supported by the recently adopted
Kelowna 2030 - Official Community Plan (OCP). The Environment section of the OCP (Chapter 6)
commits the City of Kelowna to effective natural ecosystem management through the use of best
available knowledge.? Th1s section also requires that a landscape level approach be used for
ecosystem protection.*

Financial/Budgetary Considerations:
While the City contributed directly to support of the OCCP in completing this important work, it

is not presently anticipated that additional resources will be required to implement the mapping.

Submitted by:

T: Gas m', Environment & Land Use Manager
A

Approved for inclusion: S. Gambacort, Director of Land Use Management

Attachments:

Foreshore Inventory and Mapping and Aquatic Habitat Index - Executive Summary

Clty of Kelowna Strategic Plan (2004) - Shaping Our Future, Goal 1, Objective 1
Clt‘j of Kelowna Official Community Plan Bylaw No. 10500, Chapter 6, Policy No. 6.1.1
Clty of Kelowna Official Community Plan Bylaw No. 10500, Chapter 6, Policy No. 6.1.2
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EXECUTIVE SUMMARY

Throughout the first years of the new millennium, the Okanagan watershed has experienced intensive
development activity within most areas. As the population within the Okanagan region has grown,
development has spread to more remote areas. It is becoming readily apparent that the increased
development is degrading shoreline areas along the lake, which is known for its natural beauty and
high recreational values. The development pressure is resulting in impacts on fish and wildlife habitat,
important terrestrial communities, wetlands, and water quality. The spread of development to remote
areas is the result of an increasing demand for lake side properties and year round residences with
better overall servicing. Tor less developed ateas, now is an opportune time to address lakeside
development concerns to better manage future shoreline impacts.

In response to the need for better and mote collaborative lake planning and management, the
Okanagan Conservation Collaborative Program, with support of local, provincial, and federal
governments, initiated a process to document the cutrent condition of the foreshore and to help
develop a more integrated approach to watershed management. This work was a continuation of
ptevious projects initiated in the Central, North, and South Arms of Okanagan Lake. This report has
been prepared based upon the belief that it is possible to manage this shoreline and the natural areas
surrounding it in a sustainable manner.

Okanagan Lake is arguably the most important resource in the Okanagan Valley, and contributes
significantly to the ovetall production of fish and wildlife. The lake supports populations of rainbow
trout, kokanee, mountain whitefish and burbot. Okanagan Lake also contains populations of coarse
fish species such as sculpins or longnose/leopard dace, which are often forage fish. Shoreline areas
also provide important habitat for numerous wildlife species, including raptors (e.g., Osprey), Western
Grebes, song bitds, large game (e.g., deer and moose), and numerous other populations of avian and
mammal fauna. Finally, the shoreline of Okanagan Lake also provides habitats that are important for
rare plant species and communities. Okanagan Lake the primary source of water for agricultural
putposes and human consumption for many Okanagan Communities.

Cutrently, many lake management projects in the province of BC follow a three step process described
below. For this project, steps 1 and 2 below were completed.

1. Foreshore Inventory and Mapping (FIM) is a protocol that is used to collect bascline
information regarding the current condition of a shoreline. The FIM uses a mapping based
(GIS) approach to describe shorelines. These inventories provide information on shore types,
substrates, land use, and habitat modifications. This new information has been combined
where possible, with other mapping information such as previous fisheries inventories, recent
orthophotos, and other information.

2. An Aquatic Habitat Index (AHI) is generated using the FIM data to determine the relative
habitat value of the shoreline. This index follows similar methods that were developed for
Shuswap Lake and is similar to other ongoing assessments along lakes in the Kootenays. The
Aquatic Habitat Index uses many different factors such as biophysical criteria (e.g., shore type,
substrate information, ctc.) fisheries information (c.g., juvenile rearing suitability, migration
and staging areas), shoreline vegetation conditions (e.g., width and type of ripatian area),
terrestrial ecosystem information (Sensitive Ecosystem Inventory), and modifications (c.g,
docks, retaining walls, etc.) to estimate the relative habitat value of a shoreline segment. This
assessment was the first known to the author to incorporate ateas identified to be important
terrestrial habitats. The Habitat Index classifies this information in a 5-Class system from Very
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High to Vety Low and describes the relative value of the different shorelines areas to one
another (i.e., desctibes shorelines areas within Okanagan Lake to each other and not to other
lakes (e.g., Shuswap or Mabel).

3. Shoreline Management Guidelines are prepared to identify the Shoreline Vulnerability or
sensitivity to changes in land use ot habitat modification. Shoteline Vulnerability zones are
based upon the Aquatic Habitat Index described above. The Shoreline Vulnerability Zone
uses a risk based approach to shoreline management, assessing the potential risks of different
activities (e.g., construction of docks, groynes, marines, etc.) in the different shore segments.
The Shore Line Management Guidelines document is intended to provide background
information to stakeholders, proponents, and governmental agencies when land use changes
ot activities are proposed that could alter the shoreline thereby affecting fish or wildlife
habitat.

At this time, there ate numerous different shoteline policy documents that have been prepared in
response to significant development pressure. At the provincial level, the Okanagan Large Lakes
protocol was ptepared and this document provides a framework for management of kokance and the
Western ridged mussel. Other documents include the City of Kelowna Shore Zone assessment and
the Central Okanagan Lake Foreshore Plan. Cutrrently, there is not a unified framework or policy that
is being utilized by local, provincial, and federal governments in management systems.

Foreshore Inventory and Mapping

Foreshore Inventory and Mapping results (FIM) for this project included a compilation of data from
the south, central, and north Okanagan. The data compilation provides valuable information
regarding features, habitats, and other information for the shorelines of Okanagan Lake. A suminary
of the data collected indicates the following:

" The level of impact along the Okanagan Lake shoreline was determined based upon
categorical descriptions of the level of disturbance observed along the lake. It is estimated that
58% of the shoreline has a high level of impact (greater than 40% disturbance) which accounts
for 169 km of shoreline. Areas of moderate (between 10 to 40% disturbance) and low impact
(less than 10% disturbance) account for 15% or 44 km and 25% or 72 km of the shoreline
respectively. Thete is an estimated 3.4 kin or 1.2% of shoreline that is believed to have little to
no impact. Impacts along the shoreline include lakebed substrate modification, riparian
vegetation removal, construction of retaining walls, docks, beach grooming, etc. In total, it is
estimated that 57% or 164 kin of the shore length is disturbed and 43% or 125 km is natural,

" The most predominant land use around the lake is single family areas (32%), followed by rural
areas (25%). Other common land uses include natural parks (e.g., Okanagan Mountain Patk),
urban parks, transportation, and recreational areas;

" Wetlands and stream confluences are the most rare shore type around the lake, accounting for
only 8% and 3% of the shore length respectively. The most common shore types around the
lake are gravel and cliff / bluff shores accounting for 43% and 23% respectively. Gravel and
cliff / bluff shores comprise 31% and 65% natural respectively;

#102 - 450 Neave Ct. Kelowna BC. V1V 2M2 ph: 250.491.7337 fax: 250.491.7772 ecoscape@ecoscapeltd.com




iii

" Aquatic vegetation occuts along 19.5% of the shoreline and is an important habitat feature for
juvenile salmonids. Of this, emergent vegetation (e.g., emergent grasses, willows, ot other
types of vegetation inundated duting high water) was the most commonly observed (e.g.,
emergent grasses, willows, or other areas with vegetation inundated during high water). Native
beds of submergent vegetation were only documented along 2.1% of the shoreline, and areas
of floating vegetation wete only observed along 0.3%;

" The following summarizes habitat modifications observed:

o Docks wete the most common modification, with a total of 2,718 obsetrved. Both pile
suppotted and floating docks were obsetved. Also, humerous “dock groynes” were
also observed, where lake bed substrates were piled under existing moorage structures.

e Retaining walls were the second most predominant modification, with a total of 1,799
observed. Some retaining walls extended beyond the high water level of the lake. This
construction practice is not compliant with Best Management Practices (i.e. bio-
engineering practices for new walls or repairs to existing walls). Retaining walls
occupied approximately 20% of the shoreline, which accounts for approximately 58
kimn;

o Groynes wetre the next most commonly observed modification, with over 939
observed. Lakebed cobbles and boulders were most commonly used to construct
groynes and it is probable that construction may have required the use of heavy
equipment in some instances. The use of lakebed substrates to construct groynes has
resulted in significant impacts to emergent vegetation, which is an important juvenile
salmon habitat feature. Groynes along the shoreline were typically constructed to
improve access and create gravel/sand beaches.

o A total of 222 concrete boat launches and 41 marinas were observed.

e Substrate modification was also observed alone 47% of the shore length and was most
commonly associated with groynes, retaining walls, transportation infrastructure (e.g.,
roadway fills), and sand importation to cteate beaches,

The findings of the IFIM indicate that the shoreline areas of Okanagan Lake have been impacted by
current and historic land use practices. The current trend of reliance on Best Management Practices
and voluntaty compliance with the regulations and guidance documents are not resulting in the
required protection of important fish and wildlife habitats along the shoreline. It appears that
neighbors have mimicked each others' activities and this observation has been made in many lakes that
have been mapped using FIM. Finally, there were some shoreline modifications that encroached onto
Crown land (i.e., below the high water level).

Given this, all agencies and stakeholders are encouraged to work with the public on better
communication and education to ensute that all stakeholders ate aware of the habitats present, their
values, and the potential influences development activities may have upon them. Recommendations
for public awareness and education to facilitate public involvement and compliance in the protection
of foreshore areas are contained herein. The combination of education and cooperative enforcement
will help reduce the continued losses of habitat along the shoreline and help promote stewardship of
the foreshore.
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Agquatic Habitat Index

The Aquatic Habitat Index (AHI) for Okanagan Lake provides valuable information regarding the
estimated habitat values of different shoreline areas. The AHI is a categorical scale of relative habitat
value that ranks shoreline segments in a range between Very High and Very Low (Very High, High,
Moderate, ow, and Very Low). The index is relative, because it only assesses the sensitivity of one
shoreline area relative to another and is not directly transferable to other lake systems. The following
provides a definition for each AHI ranking:

Very High - Areas classified as Very High are considered integral to the maintenance of
fish and wildlife species and these areas generally occur in either an important floodplain
areas adjacent to a salmonid spawning, or wetland habitats. These areas should be
considered the highest priority for conservation and protection.

High Value Habitat Arcas - Areas classified as High Value ate considered to be very
important to the maintenance of fish and wildlife species around the lake and areas can be
ranked as high for a variety of reasons. These areas should be considered a priority for
maintaining current conditions and a high prioritization for conservation should be given
to these areas.

Moderate - Areas classified as Moderate are areas that are common around the lake, and
have likely experienced some habitat alteration. These areas may contain important habitat
areas, such as shore spawning kokanee habitats, but these areas ate generally considered
more appropriate for development. Because areas of high habitat value may be present,
caution should be taken when considering changes in land use to avoid unnecessaty harm
or degradation to existing habitat values.

Low - Low value habitat areas ate generally highly modified. These areas have been
impaired through land development activities. Development within these ateas should be
carried out in a similar fashion as Moderate shoreline areas. THowever, restoration
objectives should be set higher in these areas during redevelopment.

Vety Low - Very Low habitat areas are extremely modified segments that are not adjacent
to any known important habitat characteristics.

The following summarizes the results of the AHI analysis:

Approximately 61% of the combined shoreline is ranked as High or Very High. Many of
these areas occur adjacent to critical stream floodplains, wetlands, Grebe nesting ateas, along
highly vegetated gravel or cobble shoreline areas, and other important natural habitats around
the lake such as suitable Western Ridge Mussel habitat. The abundant high value habitat
present is related to the significance and high proportion of rare communities and sensitive

fish habitats in the lake.

Approximately 28% of the shoreline was Moderate habitat value. Moderate habitat value arcas
are typically associated with sand or gravel shorelines that have experienced some level of

habitat alteration duc to previous development.

Approximately 11% of the shoreline is ranked as Low Habitat Value. These areas occur in

most intensely developed ateas that are not adjacent to any known values of importance.
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#  The AHI found that approximately 1% of the shoreline is ranked as Vety Low habitat value.
These areas are mostly found along highly developed shorelines and are quite different than
natural shore type conditions.

®  All shoreline types are considered salmonid habitat (c.g., staging areas, rearing areas, spawning
habitats, or general living). For instance, segments identified as having low juvenile habitat
suitability still contribute to overall salmonid production in the lake. Further, there are some
instances where high value habitats are embedded within shote line areas of moderate value
(e.g., a kokanee Black Zone in a segment ranked as Moderate by the AHI) and these critical
habitat areas must be considered independently of the AHI ranking because of their high
value.

"  The AHI highlights the importance of the connection between our diverse streamside, wetland
and lakeshore habitats, and important terrestrial upland areas. Stream confluences and their
adjacent features (e.g., shore marshes, large woody debris, and diverse tiparian vegetation
communities) are areas that tend to contain the highest fish and wildlife diversity. These areas
are extremely important for maintaining viable populations, and most importantly are water
quality buffers that are required to preserve source drinking watets.

® A restoration analysis was completed by removing instream features. ‘This analysis was
accomplished by removing negative habitat parameters in the index and assessing which
segments increased in relative habitat value. The restoration analysis does not include assess
how changes in riparian condition would improve relative habitat value, but does indicate
opportunities to repair impacted instream habitats. Habitat restoration opportunities include
removal of groynes, bioengineering retaining walls, planting native riparian vegetation, etc.
Habitat improvements will help reverse the current trends of habitat degradation that were
observed. It is recommended that habitat restoration opportunities be pursued as part of any
development or redevelopment applications.

Recommendations have been presented that are intended to aid foreshore protection, guide future
data management, and for future biophysical inventory works. A key recommendation is that:

#  Shoreline Management Guidelines are the final step in the three step shoreline management
process. This inventory and cumulative analysis of Okanagan Lake provides the framework
for development of management policies that can be integrated between local, provincial, and
federal governments. Shoreline Management Guidelines are currently in place for Okanagan
Lake (Okanagan Large Lakes Protocol (OLLP)), but these guidelines generally only consider
critical kokanee shore spawning areas, Western Ridge mussel locations, and a few other items
(e.g., streamn deltas and rare plants). Numerous local governments also have shoreline policies,
and the OLLP and these policy documents are not integrated. Within the Shuswap system,
the AHI, and layers such as those in the Okanagan Large Lakes protocols (e.g., Kokanee
spawning layers) are used together to develop shoreline guidelines. The results of this
assessment could be considered an important addition as a data layer to the OLLP. These
guidelines can be used to develop shoreline policies and regulations that are integrated
between different levels of government. Once adopted, the guidelines will assist decision
makers when making land use decisions across multiple agencies. Guidelines will also
streamline the permitting and regulatory processes at these different governmental levels by
focusing limited resources on areas or activities that pose the greatest risks by allowing lower
risk activities to proceed without the involvement of Fisheries and Oceans Canada.
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The inventories and analysis completed as part of this study are expected to aid in the protection of
important shoreline resources around Okanagan Lake. Although many impacts were observed along
the lake shoreline, it is important to note that there are extremely important habitats present that are in
good to excellent condition. The value of this work will be especially important in any shoreline land
use and marine development proposals because it will help ensure appropriate management of the vast
biodiversity of the Okanagan Lake shoreline.

Comparisons between 2010 and 2004 in the Central Okanagan

Foreshore Inventory and Mapping results from 2004 were compated to results from the 2010 survey.
The results of this analysis indicate that change along the shoreline is potentially occurring at rates in
the magnitude of 1 to 2% per year. This rate of change may not seem substantial when considered
just as a percentage. However, when you consider that only 48% remained natural in 2010 (in arcas
surveyed in 2004 only), even the loss of 1 to 2 petcent per year could mean substantial change in the
next 10 to 50 years. For example, currently there is 48% of the shoreline in natural condition and if
the rate of change is consistent until 2020, it is estimated the shoreline will be 39% natural. This is
neatly a 5 percent decline over the next 10 years. This analysis has simplified an extremely complex
system and should not be taken literally. Rather, it should be used as a guide because it provides an
estimate of the approximate order of magnitude change that is occutring. The analysis found that in
nearly every metric considered (e.g., slope gradient, juvenile rearing, Aquatic Flabitat Index, etc.), there
was a decline in shore line habitat value over time (measured as loss of percent natural shoreline).

Specific examples that are interesting to consider include the density of shoreline modifications
obsetved between 2004 and 2010. The table highlights the densities of modifications in 2010 and the
estimate of density in 2020 that were prepared using a simple best of fit line for the two data points.
Again, this analysis is vety simple and subject to numerous assumptions and potential sources of error
and should be used as an order of magnitude interpretation tool rather than to directly predict future
densities.

Table: The density of docks, groynes, boat launches,
retaining walls, marinas and marine rails on Okanagan Lake
in 2010 and predicted for 2020 using a simple best of fit linear

line.

2010 2020

Type Density (#/ )

km!), ( Density (#/km)
Docks 10.27 12.0
Groynes 4.66 10.7
Boat Launch 0.72 1.1
Retaining Walls 7.76 11.2
Marinas 0.19 0.4
Marine Rails 0.61 0.9

The comparative analysis provides a clear rationale for the recommendations. The data collected
corroborates concerns about shoreline condition that have been raised by citizens, politicians, and
environmental practitioners. Implementation of key recommendations should occur in short order
because the order of magnitude rates of change are now known and they predict that substantial and
measurable change will occur in the period of one or two generations if appropriate steps are not
implemented now.
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Through continuing FIM and mapping efforts in the future, it will be possible to establish the
cffectiveness of mitigative and management steps taken. By analyzing rates of changes and relating
those to implementation of policy it will be possible to identify if steps taken are effective. An integral
part of this policy development will include sctting clear and attainable objectives for shoreline
condition. Setting of these objectives within a Shoteline Guidance Document is considered the most
important next step in policy development for Okanagan Lake.
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