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1.0 INTRODUCTION 

Lake foreshores in British Columbia have been inventoried, mapped, assessed and 
guidelines have been developed by various government and community group partnerships 
over the past 15 years. Throughout that time, the draft Foreshore Inventory and Mapping 
protocol (Version 2.6, Schleppe and Mason, 2009), various versions of aquatic habitat 
indices, and foreshore guidance documents have been applied on a lake specific basis. 
These mapping and assessment protocols have been collectively built from all areas around 
BC, with key contributors from the Okanagan and Kootenay regions. In recent years lakes 
in Alberta and Manitoba have also been mapped using the BC methods. Living Lakes 
Canada (LLC), through its lake foreshore work in BC, Alberta and Manitoba, recognized a 
need to standardize the lake foreshore mapping, assessment and guidance protocols. 
Consequently, LLC applied for and received funding from the Fisheries and Oceans Canada 
(DFO), Canada Nature Fund for Aquatic Species at Risk (CNFASAR) to formalize the 
general approach and standardize the protocols for mapping, assessment and guidance for 
small and large lakes in the Columbia River basin. The general approach and protocols 
were designed to be easily adapted to other lakes in BC and throughout Canada, 
summarized in Section 1.1.  

 Foreshore Integrated Management Planning (FIMP) Process 

Foreshore Integrated Management Planning (FIMP) is a process that is intended to help 
agencies, nonprofit organizations, local, provincial and federal governments, and 
landowners understand where lake foreshore habitat values occur and what the prospective 
risks, from proposed shore altering activities, are for all areas surrounding surveyed lakes. 
This process has been developed to be adaptable to available financial resources, 
development pressures, lake size, lake ecology and other variables. The FIMP process also 
allows the rate of change around previously surveyed lakes to be determined. Using rates 
of change, risks to key shoreline areas can be easily determined, facilitating informed land 
use decisions. This process provides the public and government agencies with the important 
information necessary to make key decisions regarding foreshore development and 
conservation. The methods herein are intended to help standardize the mapping and 
assessment of lakes and provide a framework for more consistent application of the 
approval process for shoreline development at a local, provincial, and federal level.  

The FIMP process follows three general steps: 

1. Shoreline inventories following the Foreshore Inventory and Mapping (FIM) protocol 
are undertaken and mapped. The standardized methods for undertaking this work 
are found in Section 2.0;  

2. Shoreline habitat sensitivities are approximated using a ranking index that allows 
consideration of numerous different ecological values around a lake. The index is a 
simple, cost effective method to approximate shoreline values, and is developed 
using assessments, inventories and professional opinions of both agency and 
biological professionals. The index is not considered a measure of habitat production 
or productivity. Rather, the index is intended to act as an identification or “flagging” 
tool for a variety of different user groups, including local, provincial and federal 
government agencies and private citizens. The index identifies areas of greatest 
sensitivity to change from shoreline urbanization processes. The index is referred to 
as the Foreshore Habitat Sensitivity Index (FHSI) and the index development 
protocol is found in Section 2.7. Former iterations of this index (e.g. Aquatic Habitat 
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Index) are referenced in this document to clarify the evolution of the previously 
named habitat indices; 

3. The Foreshore Development Guide (FDG) is prepared for the shorelines surveyed 
to inform land use decisions on the lake foreshore. The FDG’s guidelines are 
intended to provide background information to stakeholders, proponents, and 
government agencies regarding the risks to riparian, foreshore, and aquatic fish and 
wildlife habitats from various land use changes or foreshore activities.  The FDG will 
help mitigate or eliminate the negative impacts to sensitive habitats from the various 
developments. The protocol for development of FDG’s is found in Section 6.0.  

This document consolidates, revises and standardizes techniques that have been used to 
inventory, map, assess and guide development on lakes across BC and other parts of 
Western Canada over the last 15 years (see summary of lakes surveyed in Schleppe and 
Crevier 2020, Schleppe and Mason 2009).  

 Incorporation of First Nations Traditional Ecological Knowledge 

Incorporation of First Nations Traditional Ecological Knowledge (TEK) into a FIMP process 
allows integration of data that may not be readily available to assessors but is well known 
to First Nation communities and elders and may be complementary to other data inventories. 
Inclusion of TEK in the FIMP process is largely focused on integration of important 
environmental and biological values that can or should be included. It is important to observe 
that numerous other First Nations cultural or archeological values may also be present. 
Inclusion of these other values can occur in collaboration with the FIMP data collection 
process, but it is noted that these values should be managed in ways that are separate from 
the FIM and FHSI processes if they may not be biologically based.  

While the FIMP process does not require inclusion of TEK, there are numerous benefits. 
Appendix A provides a summary of the methods for inclusion of First Nations TEK into a 
FIMP process, defining several different mechanisms for how the data can be incorporated 
into lake foreshore planning processes.  Reference to incorporation of TEK is also found in 
the methods sections below to help integrate these different data streams into the FIMP 
process. 

 Assessor Qualifications 

It is recommended that Qualified Environmental Professionals (QEP) supervise the FIMP 
process outlined herein. The QEP may rely upon government agency staff or volunteers 
who are knowledgeable but not recognized professionals, provided they ultimately assume 
responsibility for the work. An individual may serve as a QEP for the purposes of carrying 
this assessment if (adapted from RARP 2019): 

(a) the individual is one of the following professionals: 
 (ii) an applied technologist or technician; 
(iii) a professional biologist; 

(b) the individual is registered and in good standing in British Columbia with the 
appropriate professional association constituted under an Act for the individual's 
profession, and 
(c) when carrying out that part of the assessment, the individual is acting 

(i) within the individual's area of expertise, 
(ii) within the scope of professional practice for the individual's profession, 
and 
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(iii) under the code of ethics of the appropriate professional association and 
is subject to disciplinary action by that professional association.” 

It is recommended that assessors have the appropriate level of experience and expertise, 
as judged by the lead QEP (see also Section 2.4). It is extremely beneficial for field crews 
to ensure that a compliment of different skill sets is present during the survey(s) including 
fisheries, wildlife, and GIS experience for example. Individuals should also be trained in 
basic first aid and safety requirements must meet minimum standards under applicable 
legislation and relevant navigation certifications from Transport Canada (e.g., small vessel 
operator’s proficiency). Recommendations for field crew members and division of tasks is 
provided in Section 2.4.1. 

 FIMP Working Groups 

The FIMP process is best accomplished through the establishment of a working group. For 
example, the Kootenay Lake Partnership1 is a working group including different levels of 
government and nonprofit partners. The group helps facilitate the FIMP process by defining 
each of the designated partners roles and responsibilities and by establishing a group that 
can help complete the key steps of the FIMP process. The working groups often rely upon 
the work of QEP’s to help complete the FIM, FHSI, and help develop the FDG datasets and 
documents. Working groups are important for dissemination of information and FIMP 
products to, and liaison with, lakeshore property owners, interest groups the general public. 

2.0 FORESHORE INVENTORY AND MAPPING (FIM) 

 Overview 

Foreshore Inventory and Mapping (FIM) is a field based assessment of the lake foreshore 
intended to provide a summary of shoreline conditions using geospatial mapping software 
(GIS). The methodology closely resembles Sensitive Habitat Inventory and Mapping (SHIM) 
(Mason and Knight 2001), a GPS/GIS methodology developed for mapping smaller streams 
and watercourses. The FIM concepts are like other land based spatial mapping initiatives 
such as Terrestrial Ecosystem Mapping2 (TEM) and Sensitive Ecosystem Inventories3 (SEI), 
where habitat data for a particular point, line, or polygon is collected. For FIM, the lake 
foreshore is the primary feature being assessed along the shoreline area. For the purposes 
of this methodology, the shoreline is the area from the edge of pelagic regions (or 
limnetic/open water areas) of the lake to an area up to 50 m past the high water mark (HWM) 
in the upland/riparian zone. The intent of the FIM procedure is to catalogue and describe 
land use (e.g., residential development), shoreline modifications (e.g., retaining walls, 
docks, marinas), and biophysical attributes (e.g., shoreline vegetation cover, substrates, 
large woody debris, aquatic vegetation) along the lake foreshore. Information collected 
allows resource managers at all levels of government to incorporate the information into a 
variety of land use planning documents such as Official Community Plans or Shoreline 
Management Plans. This data is also utilized in the Foreshore Sensitivity Habitat Index 
(FHSI; Section 2.6.1) and incorporated into the Foreshore Development Guide (FDG; 
Section 6.0). 

 
1 Website: http://kootenaylakepartnership.com/ 
2 Website: https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/ecosystems/tei-
standards 
3 Website: https://www2.gov.bc.ca/gov/content/environment/plants-animals-
ecosystems/ecosystems/search-ecosystem-info 

http://kootenaylakepartnership.com/
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/ecosystems/tei-standards
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/ecosystems/tei-standards
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/ecosystems/search-ecosystem-info
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/ecosystems/search-ecosystem-info
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The FIM procedure is typically completed in a four-step process as follows: 

1. Pre-Field Assessment – Background information and base maps are prepared. 
Determination of preliminary shoreline segment breaks and survey timing is also 
completed (Section 2.2). 

2. Video Documentation of the Lake Foreshore – A video is collected for the entire 
foreshore of a lake. The video is stamped with GPS coordinates that can be used to 
cross-reference shoreline feature locations. Assessors should make note of 
significant features and begin to assess where shoreline segment breaks will be 
made. Shoreline video documentation is not a mandatory part of a FIM process, but 
useful if budgets allow (Section 2.3). 

3. Field Assessment – A field assessment is conducted to collect the biophysical and 
habitat attributes along the lake foreshore. During this stage, data is entered into a 
locational data dictionary for all applicable fields and still photographs are taken to 
characterize each shoreline segment and its attributes. Baseline maps and 
preliminary segment breaks are also confirmed and updated (Section 2.4.2). 
Additional fish and wildlife surveys may also be included during this step, particularly 
if Step 2 (FHSI) of the FIMP process is being completed (see Section 2.7).  

4. Reporting and Data Analysis – Data is transferred to a computer, reviewed, 
corrected and analyzed. Review and correction of the data acts as a quality 
assurance process and is one of the most important steps in the FIM component of 
FIMP. Data is transferred to the shoreline, and segment breaks are adjusted so that 
they occur where intended during the field assessment. Additional survey 
information that is collected in addition to shoreline field data (e.g., fish and wildlife) 
would also be incorporated where applicable (Section 2.5 and 2.6). 

 Pre-Field Assessment 

During the pre-field assessment, assessors should gather as much background information 
as possible, prepare a baseline field map, determine preliminary segment breaks, and 
determine the appropriate timing to conduct the survey. The pre-field assessment will help 
guide the field data collection to ensure that all necessary information is acquired. It is 
difficult to infer missing data during post processing and it is extremely costly to mobilize 
field crews to collect that what was forgotten or misidentified. 

 Background Information Collection 

The following background information should be gathered, if possible: 

1. Aerial Imagery – Obtain the most recent digital (GIS) aerial imagery of the entire 
shoreline. Aerial imagery (including orthophotos) provides a large-scale, high 
elevation overview of the lake and is valuable to help determine segment breaks, 
assess land uses, and to help locate important features such as stream mouths. 
Imagery is available for most areas of the province and the imagery selected should 
be as high resolution as possible to allow for digitization of important foreshore 
shoreline attributes or modifications.  Image sources are highly variable, and it is 
likely there are both free and commercial imagery available for most GIS platforms. 
The most important decision is to choose the highest resolution imagery available 
for the budget of the project. 

2. Topography – Obtain any topographic information for the shoreline. Topographic 
information is available for almost all areas of the province from the TRIM map 
sheets and can be obtained digitally (via GIS files made available by the provincial , 
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federal, or local authorities). This information can help assessors determine reach 
breaks and assess slope. If LiDAR data is available, the digital elevation models 
from these assessments could also be used.  

3. Cadastral – Obtain local cadastral information for private holdings that occur along 
the foreshore. This information is typically available digitally (GIS or AutoCAD files) 
from the local government, First Nation’s offices, or regional districts. 

4. Regional Boundaries – Obtain jurisdiction and zoning information from 
municipalities, First Nations, and Regional Districts. This information can help 
assessors determine land uses and segment breaks. In most instances, this 
information is available digitally (GIS files), but may also be available as map sheets 
from the local jurisdiction. 

5. Provincial & Conservational Boundaries – Obtain any provincial parks boundaries, 
conservations areas, or other known features that occur along the shoreline. In BC, 
most of this information is available from the Land and Data Warehouse provided by 
the Integrated Land Management Bureau and is likely available in other Provinces 
and jurisdictions. 

6. Fisheries & Wildlife – Background information should be reviewed to determine fish 
and wildlife presence for the survey area. Information for Species at Risk (SAR) 
should also be obtained. Most of this data is available via GIS from provincial or 
federal databases and can be incorporated into field maps for reference. For 
example, there are numerous SAR Management plans that identify critical habitat 
for species that could be loaded and incorporated into field maps for FIM. This data 
helps determine the appropriate survey timing depending on the primary objectives 
of the survey. Also, this information is very useful for Step 2 of the FIMP process 
(see Section 2.7). 

 Baseline Field Map Preparation 

Once the background information above has been collected, assessors should prepare 
baseline field maps in GIS software that can be used to document information during their 
survey. Baseline field maps should depict all relevant information in an organized way to 
streamline and support the data collection process. These maps are required to complete 
the assessment because they are needed to record field observations that can be digitized 
into a GIS dataset later on (e.g., digitization of location of shoreline modifications, high water 
mark, key habitat areas, aquatic vegetation, etc.). Baseline field maps are also important to 
define marsh/wetland habitats and the confluences of stream mouths along lakeshores 
because often the location of these features is not spatially accurate. Matching map grid 
sheets to the local government sheets is recommended. Baseline field maps will allow 
assessors to provide a pre-field assessment of the foreshore and determine preliminary 
shoreline segment breaks (see below).  

 Preliminary Shoreline Segment Breaks 

Baseline field maps should be reviewed to determine preliminary shoreline segment breaks 
that can be verified during the field survey. A shoreline segment break is like a habitat reach 
break used to inventory stream systems (e.g., Johnston and Slaney 1996) where similar 
habitats are divided up into smaller sections that can be characterized together because 
they are similar in biophysical attributes. 

Shoreline segment breaks should be made by using the following criteria: 
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1. Shore Type (Section 2.4.2.2). For example, significant landform changes from 
cliff/bluff to a sandy shoreline would warrant a segment break as an example. 

2. Land Use (Section 2.4.2.4). For example, changes from multi-family residential 
development to single family development could warrant a segment break because 
of the change in density associated with the developments. In general, land use 
changes are often accompanied by stark changes in riparian conditions, making 
them obvious. 

3. Riparian Vegetation (Section 2.4.2.6) is another characteristic that can be used to 
determine segment breaks. Significant differences in vegetation coverage are 
typically associated with changes in land use but sometimes can be due to 
differences in property management. For example, changes from a coniferous forest 
to an agricultural area could warrant a segment break. 

4. Stream Mouths and Wetlands (Section 2.4.2.3). Stream confluences are extremely 
important shore types and should be given their own segments to delineate 
important aquatic and wildlife values. 

5. Other unique habitat types that are observable on air photographs may also warrant 
their own segment. 

 
Preliminary shoreline segment breaks should be delineated so that they are a minimum 
length of 50 m; this can be done using GIS or even by directly measuring and marking the 
paper field maps. However, segments smaller than this threshold can be delineated for 
unique and/or high value habitats (see below). The location to start the field assessment 
(e.g., Segment 1) should also be considered in the pre-field stage and be based on logistical 
factors. 

2.2.3.1 Refining Shoreline Segment Breaks 

It is important that high value habitats are separated into their own shoreline segments, to 
support the FHSI assessment (Section 2.5). When its unclear whether a shoreline area 
should be divided up into multiple segments, err on the side of splitting out unique, high 
value features and habitats because, if required, they can be more easily amalgamated 
during the post-processing office assessment. It is more difficult to split a shoreline segment 
into multiple segments after the field assessment is complete because there are other 
features collected that are attributed to that segment that may not be spatially delineated 
(e.g., shoreline modifications such as docks, gryones and retaining walls that are not 
unusual). When in doubt, split it out! 

 Determine Field Survey Timing 

Determination of the appropriate survey timing can be made based on background 
information collected and the objectives of the survey. If there are specific fish and wildlife 
(including SAR) values that need to be inventoried, then it may be prudent to capture specific 
life history periods like spawning, migration or nesting timing. It may be important to conduct 
the survey during low and/or high water to capture different habitat attributes and identify 
activities and shoreline modifications that might influence specific areas. Additional surveys 
(e.g., Heron nesting, Kokanee spawning) can also be conducted during the appropriate 
timing window once the general field survey is completed as this data can be added to the 
shoreline segments if spatial data is collected and/or attributed to each segment. FIM 
focusses on collection of as much biophysical data as needed to provide a general summary 
of habitat conditions around the lake foreshore.  
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 FIM Technology  

There are numerous different technologies that can be utilized during the FIM assessment. 
The following is a brief list of useful technology and the utility of the technology that can be 
incorporated into the FIM assessment: 

1. Drones – Drones can be used to collect low elevation digital imagery. Drone 
imagery is useful to document key foreshore areas during the field assessment. 
The following are different types of drone imagery that may be useful. 

i. Vertical – Vertical imagery is very similar to aerial photos and has the same 
advantages as aerial imagery. 

ii. Oblique – Oblique still photos are thought to be useful for observing shoreline  
modifications and riparian conditions along the foreshore. If taken at lower 
water levels, substrate data may also be collected. These photos are very 
similar to still photographs taken from a boat (Section 2.4.3).  

iii. Video – Drone video, whether oblique or vertical provides a similar advantage 
to still photos taken using a drone 

2. Videography – See Section 2.3. 
3. LiDAR – LiDAR data is a very high-resolution data set that can be used for a 

variety of different purposes. LiDAR provides a very accurate summary of 
foreshore elevation data. Further, this data could be used to capture both tree and 
shrub canopy cover or a variety of other useful data. A full investigation of the use 
of LiDAR is not provided in these methods.  

4. Field Data Collection – The following is a list of field data collection devises that 
may be used to document and collect field data:   

i. Trimble GPS – This is the default technology that has been traditionally used 
to conduct the FIM field assessment. The FIM data dictionary is uploaded 
prior to the field assessment and contains all the required fields to allow users 
to enter data consistently and efficiently. The Trimble unit or similar types of 
field collection devices are extremely rugged and field ready. However, users 
cannot easily edit data collection criteria or review previous field assessment 
data without a laptop.  

ii. Tablet – A tablet is a useful tool when paired with software such as Avenza  © 
and baseline field maps to digitize important habitat or polygons. It also 
allows photos to be embedded directly into the segment and be labelled by 
the segment number for easier reference post-processing.  

iii. Laptop – A laptop is useful to use when lookup of other data is required using 
Excel, especially when conducting FIM for the second time (Section 2.7). 
However, a laptop is not as field rugged as the other devices listed above. 

The technology selected should allow the user to collect and enter field data in an efficient 
and consistent manner that is compatible with the FIM field assessment.  

 Video Documentation 

Video documentation can assist in classifying land use and features of the lake foreshore. 
As mentioned previously, it is not a mandatory step for FIM but it can be useful for detecting 
change over time such as new shoreline structures as a result of development or natural 
disturbance. Depending on the lake, it may be appropriate to capture video at a particular 
elevation such as high or low water. For example, if video is captured during high water, the 
number of retaining walls that become submerged or partially submerged can be 
enumerated.  
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The following is a guide for recording georeferenced lake shoreline video. Video equipment 
is constantly being improved as well as recording methods. However, the tools are only as 
good as the operator, so nothing replaces training, personal experience and practice. There 
are several models and setup options for recording video so the following is to be used only 
as a guide. In addition to video equipment, the selection of a boat is also important. If 
possible, choose a boat that is stable under windy conditions and that has a small draft to 
avoid grounding when navigating near the shore. The boat must also safely and comfortably 
carry a crew of three, including the boat operator. An appropriate power supply such as a 
car or RV battery should be used with a power inverter to ensure there is adequate power 
for all the recording equipment. 

Almost any digital video camera can be used. However, users must become familiar with 
the video camera controls prior to going into the field. The video should be recorded no more 
than 50 m from the shoreline if possible. One to two homes should be in the view of the 
video at one time, where applicable. Do not use the digital zoom and try not to use the 
optical zoom if possible, otherwise the video will become blurry especially in rough 
conditions. The video should be recorded on dry, calm days if possible. A general rule is 
that the larger the waves, the poorer the quality of the resulting video. Other considerations 
include:   

 good image stabilization 
 analog output (mandatory)  
 durability for use in the field conditions 
 easy to use and reach buttons 
 a lens shroud to protect from direct sunlight 
 a polarized lens 
 an excellent tripod with easy to use controls 
 tape or harddrive storage media 

Geo-referencing the video output by tagging each frame with a latitude and longitude is 
recommended. In addition, a GPS track line should be recorded at the same time using one 
second intervals. This will allow synchronization of the video with the GPS trackline for each 
shoreline segment. An example video recording set up is provided in Figure 1. Video files 
should be post-processed to edit and remove any unwanted frames using an appropriate 
software.  
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Figure 1.  Video documentation setup. 1) Digital video camera, 2) GPS stamper unit, 3) 
GPS data logger and receiver, 4) Digital video recorder, 5) Digital video player   

 

 Field Assessment 

The field assessment is conducted by boat along the shoreline of the lake. It is 
recommended that the boat be driven slowly and within a safe distance that is maintained 
along the shoreline, where practical. Field assessors should be stationed on the boat for 
best viewing of the features they are responsible for. There should be enough room for 
assessors to move around safely to ensure accurate field data collection. Base maps should 
be on hand to verify preliminary segment breaks and verify and mark data on aerial imagery 
or on tablets as required. Start the survey at a convenient location at the beginning of a 
segment break, record general lake characteristics (Section 2.4.2.1), number the shoreline 
segment (Section 2.4.2.2) and work around the lake sequentially to collect all data fields 
possible (Section 2.4.2). Take photographs as required to represent each segment and 
additional features (Section 2.4.3). The entire field assessment will require several days to 
complete and will be influenced by lake size and feature complexity, access, field crew, and 
weather conditions. For larger lakes, it may not be possible to sequentially survey the lake. 
In these cases, care should be taken to make sure that all portions of the lake are surveyed. 
Also, storms and weather may preclude survey and field crews may need to be highly 
adaptable during data collection, sometimes alternating sides or areas of lakes that are more 
safely surveyed. Assessors should review daily weather reports when conducting surveys.  
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The following provides details for the FIM field assessment including crew and additional 
equipment requirements as well as data collection methods and specific data entry fields. 

  Crew & Additional Equipment Requirements 

A minimum field crew size of three (including the boat operator) is required, but a crew of 
four is recommended to collect shoreline field data and reduce fatigue and stress. At least 
one of the field crew members must be a QEP (Section 1.3) with relevant qualifications and 
skills who would be the designated field lead. The field lead must be familiar with the 
methodology (Section 1.3 & 2.0), data processing, and accuracy requirements (Section 5.1) 
to guide the field assessment. The QEP leading the assessment must be able to direct other 
crew members and divide up tasks effectively. There are many data fields that require data 
to be counted and some interpretation/judgement will be required. Field assessors should 
be given specific tasks that they oversee and tasks should be assigned based upon the 
knowledge of the assessor and the particular data fields assigned to them. For example, 
one assessor would be responsible to enter electronic data, take all photographs and record 
paper notes. A second assessor would be responsible for feature inventory such as counting 
docks, retaining walls, large woody debris, or stick nests. A third assessor would have the 
base map and call out segment breaks, determine the HWM, littoral zone, classify 
substrates and vegetation classes for each segment. It is preferred that assessors focus on 
specific tasks throughout the duration of the field assessment. This helps minimize the 
influences of observer bias in the dataset and creates greater consistencies. 

The following is a list of recommended field equipment to use when conducting the FIM field 
assessment: 

1. Baseline field maps (Section 2.2); 
2. GPS unit and corresponding data dictionary or other compatible technology (with a 

backup if available); 
3. Digital camera (preferably digital with GPS and time stamp); 
4. Waterproof field paper for recording field notes; 
5. Data sheets on waterproof paper (in case GPS unit fails); 
6. Binoculars for viewing shore substrates and other features;  
7. Thumb counters (4 to 8) for field enumeration of features; and, 
8. Required safety equipment (e.g., life vests, first aid kit, boat safety kit etc.). 

Back up supplies such as camera batteries, chargers, replacement cords, and extra memory 
cards are useful to bring in the field. Other equipment such as an Ekman dredge may also 
be helpful for classifying substrate types (Section 2.4.2.5) Site specific safety plans are also 
important, especially on larger lakes but are not detailed herein.  

 Data Collection Methods & Data Entry Fields 

The following sections provide detailed field data collection methods and data entry fields to 
help make field surveys easier. A tabular data entry field summary is summarized in 
Appendix B. Mandatory data entry fields are provided in bold text and noted in the appendix 
table. 

2.4.2.1 Lake Reference 

The Lake Reference section is intended to provide background information regarding the 
lake that is being assessed, field conditions during the assessment, and the crew completing 
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the assessment. A tabular data entry field summary is summarized in Appendix B. 
Mandatory data entry fields are provided in bold text and noted in the appendix table. 

1. Lake Name – The official name of the lake (gazette or common name) being 
surveyed from provincially sourced website. 

2. Lake Reference – The local (alias) regional name for the lake. Examples include 
“Arms” like Seymour, North or West. 

3. Lake Level – The current level or elevation of gauged lakes on the date of the 
assessment. This field should be left blank if the lake level is unknown or if the lake 
is not gauged. On gauged lakes, lake level is typically the geodetic level (i.e., above 
sea level) of the lake the day the assessment was completed. However, each 
gauging station will be benchmarked to a certain level and this standard should be 
used. This will help people utilizing data understand at what water level the data was 
collected. Real-time water level and flow data can be found for some lakes in BC at 
the Environment Canada Hydrometric Data website: 
https://wateroffice.ec.gc.ca/mainmenu/real_time_data_index_e.html.  

4. High Water Mark (HWM) – The HWM is usually considered the mean maximum 
over a 2-5 year period, using staff gauge measurements (MOE 2009). If this 
information is not available, the shoreline should be examined for any plain rock 
faces or trees near the water that show evidence of water level heights. A water level 
that is often reached will leave a mark in the lichens on a rock face. Wave action will 
also clean away some weathering debris so there may be a band that is relatively 
plain with a few excursions above it that are faintly visible. If there are no clear 
indicators on the rocks, then examine tree trunks for evidence such as ice damage 
which is usually clearly visible. If survey is conducted shortly after freshet in an area 
where trees are releasing pollen, mud, needle or pollen lines may be visible to 
indicate high water level; it is helpful if it is known whether it is a normal, subnormal 
or above normal water year. Other indicators that can be used as tools to identify 
the HWM include driftwood berms, driftwood or floating grasses caught in shrubs, 
small wave-cut benches in side slopes, erosion under trees (where extreme shade 
has kept the ground bare) and small scars on the forest floor, markings on hard 
surfaces (e.g., retaining walls), as well as differenced in vegetation, especially ferns, 
mosses, graminoids, and herbaceous plants. The purpose of the HWM field is to 
ensure that the data for the FIM, FHSI, and FDG are placed as close to the 
approximate HWM as possible. This field is often determined either during the pre-
field planning process or is determined during the post field data collection 
processing period. FIM does not provide the legal boundaries for properties but 
focusses on habitat values in the foreshore area. 

5. Secchi Depth – Measure the Secchi depth using a Secchi disk (or similar device) to  
the point where the white line is no longer visible when lowered from the shaded side 
of a vessel and that point where it reappears upon raising it. The depth of this point 
is recorded from the water surface to the disk. This measurement should be made 
at mid-day as the results are more variable at dawn and dusk. Secchi depths vary 
depending upon the time of year measured and productivity of a lake, particularly in 
lakes with increased particulate matter (e.g., algae).  

6. Organization – Identify the organization that is completing the work. Organizations 
include government, non-profit organization, or companies who are responsible for 
collection of the field data. 

7. Date and Time – Date and time field assessment is completed. Some GPS units 
may enter this information automatically.  

https://wateroffice.ec.gc.ca/mainmenu/real_time_data_index_e.html
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8. Crew – Field crew completing the assessment. Assessors should enter the initials 
of all crew members present in the field. 

9. Weather - Weather is a categorical field and includes: Light Rain, Heavy Rain, 
Snow/Sleet, Overcast, Clear, Partly Cloudy, and Other. This field should be filled in 
with the most appropriate weather observed throughout the day. If the Other 
category is chosen, field assessors should make relevant notes in the Comments 
field. 

10. Air and Water Temperature – Temperature (◦C) measured during the start of the 

assessment. 
11. Jurisdiction – The jurisdiction field is to identify the governmental entity that has 

predominant governance over the shore segment being assessed. Typically, this 
would be a local government, regional district or a First Nations band. In some cases, 
the shoreline may occur along crown land or within a provincial park. A segment 
break is not required with a change in jurisdiction.  

12. Regional District - The Region District Electoral area is a defined area within a 
jurisdiction. A segment break is not required with a change in jurisdiction.  

13. Comments – The comments field allows assessors to enter applicable information 
that is not included in the lake reference data fields above.  

2.4.2.2 Segment Class 

The Segment Class section is intended to provide a summary of the dominant land uses, 
shore types, and other characteristics of each shoreline segment.   

1. Segment Number – The shoreline segment number is a field that identifies the 
segment. The shoreline segment is the fundamental unit of FIM and each segment 
is characterized by attributes (e.g., land use, shore type, vegetation) that are similar. 
Typically, shoreline segments begin at 1 and continue until the entire shoreline has 
been mapped. However, in some instances, segments may begin at another 
number, particularly in cases where only portions of a lake are mapped at various 
time periods. Shoreline segments should generally have a similar land use, shore 
type, vegetation, and substrates. The minimum length of a shoreline segment is 
50 m and there is no maximum length. It is possible to delineate shorter shoreline 
segments where unique features or high value habitats are observed (Section 2.2.3). 
It is acceptable to break preliminary shoreline segments determined during the pre-
field assessment (Section 2.2.3) into additional segments because the resolution of 
aerial imagery is at a small scale and may not depict features that are only 
observable on the ground. Generally, assessors will create more segments in 
densely developed areas due to changes in vegetation cover and land use than they 
will under more natural conditions, when shorelines tend to be more similar for longer 
stretches. Shoreline segment densities tend to be greatest in urbanized areas, and 
less so in areas of Crown Land. 

2. Shore Type– Shore type is a categorical field that describes the predominant shore 
type that occurs along the length of the shoreline segment (i.e., the highest 
percentage of the linear shoreline length). Shore types include Cliff/Bluff, Rocky 
Shore, Gravel, Sand, Stream Mouth, Wetland, and Other. If Other is selected, 
Comments should be included to describe the shore type observed. Definitions for 
each of these shore types are found Section 2.4.2.3.  

3. Shore Type Modifier – The shore type modifier field is used to describe significant 
shoreline activities that influence the shoreline. The field is categorical and choices 
include Log Yard, Small Marina (6-20 slips), Large Marina (greater than 20 slips), 
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Railway, Roadway, Utility Corridor (hydro, gas, fiberoptic), None, and Other. If Other 
is selected, the Comments field should be used to identify the modifier. If the field is 
left blank or None is chosen, then there is no shoreline modifier. 

a. Log Yard – A log yard is an area where logs are temporarily stored until they 
are moved to a lumber mill. Log yards typically have large log breakwaters, 
log booms, and associated loading / unloading facilities. 

b. Large and Small Marina – A marina is any type of location where boats are 
moored. A boat slip is where each boat is moored and each finger of a dock 
may be used to moor two boats (i.e., one on each side). Marinas can either 
be on pile supported or floating structures. Marinas may have associated 
breakwaters, fueling stations, boat launches, etc. Also, marinas can be 
associated with commercial or multi-family dwellings. A small marina is 
defined as having 6-20 slips, whereas a large marina has >20 slips. 

c. Railway – Railways constructed within shoreline segments are another shore 
type modifier. Railways should only be considered a modifier when they are 
within 5 m of the shoreline and there are no private holdings between the 
railway and the shoreline. Decommissioned railways can be considered a 
railway modifier.  

d. Roadway – The roadway modifier identifies shore segments where a 
roadway occurs directly adjacent to the shoreline. Roadways should only be 
considered a modifier when they are within 5 m of the shoreline and there 
are no private holdings between the roadway and the shoreline. Boat launch 
access roads are not considered a roadway modifier. 

4. Slope – Slope is a categorical field that determines the slope or gradient of the 
shoreline segment. Categories include Low (less than 5%), Medium (5-20%), Steep 
(20-60%), Very Steep (>60%), and Bench. A Bench is a shoreline that rises, typically 
steep or very steep, has a flat area typically greater than 15 horizontal meters, and 
then becomes steep or very steep again. On bluff shore types, where the shoreline 
rises sharply and then flattens, the categorical statement should describe the steep 
portion of the shoreline (i.e., do not use bench). 

5. Land Use – Land use is a categorical field that is used to describe the predominant 
land use observed along the segment within an area of up to 50 m within the 
vegetation band zones (Section 2.4.2.6). Categories include Agriculture, 
Commercial, Conservation, Forestry, Industrial, Institution, Multi-Family, Natural 
Area, Park, Recreation, Single-Family, Rural, and Urban Park. Land use can be 
determined based upon a combination of field observation, review of zoning and 
bylaw maps, and air photo interpretation. Please refer to detailed definitions of the 
land use types in Section 2.4.2.4. 

6. Level of Impact - Level of Impact is a categorical field that is used to describe the 
general disturbance that is observed along the shoreline and is largely based upon 
the percentage of the shoreline that is natural or disturbed as discussed below. 
Disturbances are considered any anthropogenic influence that has altered the 
shoreline including substrates, vegetation, or the shoreline itself (e.g., retaining 
walls). Level of impact is considered both looking at the length of the shoreline 
segment and the depth of the foreshore zone area assessed. In more rural settings, 
typically the assessment area is greater (i.e., up to 50 m) and in more developed 
shorelines, typically the assessment area is less (i.e., up to 30 m). In cases of 
roadways or railways, one should generally consider the location of the rail or 
roadway along the segment (i.e., how far back is it set, is there lake infill, etc.). To 
facilitate interpretation of this category, aerial imagery interpretation is 
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recommended to better estimate disturbance. Disturbance categories include High 
(>50%), Medium (10-50%), Low (<10%), or None and should be largely based upon 
the percentage disturbed for the segment discussed below. Consistency of 
determination is very important, and assessors should use the same criteria to 
determine the level of impact. The RDCO Foreshore Inventory and Mapping report 
defines the Level of Impact as follows (Magnan and Cashin 2004): 

a. None – Segments that are completely natural with no disturbance or impacts. 
b. Low - Segments that show little or limited signs of foreshore disturbance and 

impacts. These segments exhibit healthy, functioning riparian vegetation. 
They have substrates that are largely undisturbed, limited beach grooming 
activities, and very few or no shoreline modifications. 

  

The photos above are examples of shorelines with None (left) and Low (right) level of impact.  

 
c. Medium - Segments that show medium signs of foreshore disturbance and 

impacts. These segments exhibit isolated, intact, functioning riparian areas 
(often between residences). Substrates (where disturbed) exhibit signs of 
isolated beach grooming activities. Retaining walls (where present) are 
generally discontinuous. General shoreline modifications are well spaced 
and do not impact most of the foreshore segment. 

  

The photos above are examples of shorelines with Medium level of impact. 
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d. High - Segments that show extensive signs of disturbance and impacts. 
These segments exhibit heavily disturbed riparian vegetation, often 
completely removed or replaced with non-native species. Shoreline 
modifications are extensive and likely continuous or include many docks. 
Generally, residential development is high intensity. Modifications often 
impact most of the foreshore. 

  

The photos above are examples of shorelines with High level of impact. 
 

7. Livestock Access - Livestock access is a categorical field that is used to determine 
whether livestock, such as cattle, have access to the foreshore. This is usually 
determined during the pre-field assessment or during post-processing, office 
analysis. Field observations may be made but confirmation should also be made 
using land-based maps. Choices include Yes, No or blank. If the field is left blank, 
one should assume that cattle do not have access. 

8. Disturbed – The disturbed field allows assessors to enter the percent of the 
shoreline that is disturbed by anthropogenic influence. This is a measurement of the 
approximate length and depth (i.e., up to 50 m) of the shoreline segment that has 
been disturbed. Assessors should use a combination of field observations and aerial 
imagery to determine the percentage disturbed using 5% increments. Generally, the 
percentage disturbed should correspond to the Level of Impact (i.e., a high 
percentage of disturbance should translate into a High level of impact). The 
summation of the Percent Disturbed and the Percent Natural should equal 100%. If 
baseline field maps are available, use of a scale ruler can help assessors determine 
the percentage that has been disturbed. Although this field is somewhat qualitative, 
assessors should do their best to be consistent and to be as quantitative as possible.  

9. Natural – The Natural field is the percent of the shoreline segment that is natural. 
This is a measurement of the approximate length and depth (i.e., up to 50 m) of the 
foreshore that remains in a natural condition. Assessors should use a combination 
of field observations and aerial imagery to determine the Percent Natural using 5% 
increments. Generally, the Percent Natural should correspond to the Level of Impact. 
The summation of the Percent Disturbed and the Percent Natural should equal 
100%. If baseline field maps are available, use of a scale ruler can help assessors 
determine the percentage that has been disturbed. Although this field is somewhat 
qualitative, assessors should do their best to be consistent and to be as quantitative 
as possible. 
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The remaining fields that are included (i.e., Photo, Tape, Video, Comments) are provided in 
Appendix A. These fields do not have any specific methodology, are not mandatory, and are 
for information purposes. 

2.4.2.3 Shore Type 

The Shore Type section is intended to provide a summary of the different shore types that 
may occur over the entire shoreline segment. In many cases, one shore type will be 
predominant in a segment, with other shore types occurring to a smaller extent. Examples 
of this include rocky shorelines, with intermittent gravel beach areas in depositional areas. 
The shore type section allows assessors to enter in the approximate percentage of the 
shoreline segment that is occupied by the different shore types.  

For all categories it is important to remember that the major landform is the definitive feature 
and not the foreshore fringe (see photo examples below).  

When determining the percent of a segment that a shore type occupies, assessors should 
utilize whatever data is available to them. The baseline field map prepared during the pre-
field assessment can be used to determine the approximate percentage. If field maps are 
not available, assessors should use best judgment to estimate the percentages and it is 
important that consensus is generally achieved between assessors. As segment lengths 
become longer, it becomes more difficult to estimate the shore type percentage. Sometimes 
dividing a long segment into sub-sections and averaging the scores can be helpful to keep 
track. Given this, an assessor should be cognizant of the distance traveled, boat speed, and 
other factors when judging the percentage of the segment. Presence can also be indicated 
by using a 1% placeholder.  

The following is a summary of data fields and methods for this section of the data dictionary.  

1. Cliff / Bluff – The Cliff / Bluff field allows assessors to enter the percent of the 
segment, based upon the shoreline segment length, that is a cliff or bluff shore type. 
A cliff shore type is typically very steep with substantial vertical elements that are 
greater than 70º or 275%. A bluff shore type is typically steep or very steep, and then 
flat for a substantial distance, typically formed by the fast recession of water levels 
during glacial periods. Bluff substrates tend to consist mostly of silts and clays. 
 

  

The photos above are examples of Cliff shoreline (left) and Bluff shoreline (right). 
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2. Rocky – The Rocky shoreline field allows assessors to enter the percentage of the 
segment, based upon the shore segment length, that is rocky. Rocky shores consist 
mostly of boulders and bedrock, with components of large cobble and some gravels. 
These shores tend to occur on steeper shorelines. Percentages of bedrock versus 
cobble/boulder substrates can vary considerably, yet still be considered Rocky 
shoreline.  

  

The photos above are examples of typical Rocky shorelines.  
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3. Gravel – The Gravel shore type field contains the percentage of the segment, based 
upon the shore segment length, that is a Gravel beach. Gravel beach shorelines 
tend to occur on Low or Medium slopes, and substrates are predominantly gravels 
and cobbles. These shore types may also contain small percentages of boulders 
and/or bedrock. Often, gravel beaches and rocky shorelines occur along one 
segment, with Gravel shore types occurring in depositional areas (i.e., in bays) and 
Rocky shores (i.e., at points) occurring in erosion areas.  

  

The photos above show typical Gravel shores. Notice that substrates consist mostly of 
gravels and cobbles. Gravel shore types may also have boulders and periodic patches 
of bedrock in some instances.  
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4. Sand  – The Sand shore type field contains the percentage of the shoreline, based 
upon the shore segment length, that is a sand beach. Sand beach shorelines tend 
to occur within low gradient areas and are predominated by sands and small gravels. 
These shore types may also contain some gravel shoreline areas in places that are 
more exposed to wind and wave action (e.g., points).  

   

The photos above show typical Sandy shore types.  
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5. Stream Mouth – The Stream Mouth field contains the percentage of the shoreline, 
based upon the shore segment length, that is a stream confluence. A stream mouth 
is defined as the space where there is a confluence between a lake and a stream or 
a river, and the stream has direct influence on sediment movements and deposition 
or is part of the active floodplain. Typically, the stream mouth segment is larger for 
rivers and smaller for creeks. A point location (i.e., nested point site) is added for 
stream mouths where the length along the shoreline is less than 50 m. A separate 
segment should be created for stream mouths where the length along the shoreline 
is greater than 50 m. Size can be adjusted based on photointerpretation (Section 
2.2.3) and/or during GIS processing (Section 5.0) 

 

   

The photo on the left shows a typical Stream Mouth that would likely be 
added as a point location. The photo on the right shows a segment that is 
entirely Stream Mouth (i.e. area where the stream meets the lake and the 
sediments mobilized and deposited by the stream are greater than 50 m 
length).  

 

6. Wetland – The Wetland shore type field contains the percentage of the shoreline, 
based upon the shore segment length, which is a shore marsh wetland. A wetland 
segment typically occurs on low gradient sites, the littoral zones is wide and shallow, 
substrates are predominantly silts, organics, or clays, and there is emergent 
vegetation present. The Wetlands of British Columbia (MacKenzie and Moran 2004) 
defines a shore marsh as a seasonally or permanently flooded non-tidal mineral 
wetland that is dominated by emergent grass like vegetation. MacKenzie and Moran 
(2004) contains descriptions of some of the wetland shore types that may be 
observed along lake shorelines. Wetlands that span greater than 50 m along the 
segment should be designated as their own segment. Wetlands that span less than 
50 m along the segment should be added as a point location with description added 
in comments. For segments with large shore wetlands or emergent vegetation, 
Littoral Zone bands can be used to provide a more accurate description of the area 
(Section 2.4.2.6). 
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The photos above are examples of Wetland shore type. Notice the significant amounts 
of emergent vegetation. The Wetlands of British Columbia A Guide to Identification 
(MacKenzie and Moran 2004) provides specific classifications for the different types 
of marshes that occur. 

7. Other – The Other shore type field allows assessors to enter in shore types that do 
not fit into one of the general categories above. If the Other shore type field is used, 
assessors should add Comments to describe the shore type and provide justification 
for use of this field. Examples of other shore types may include constructed boat 
access canals or other shoreline segments that are highly modified. This field is 
usually used to describe areas of very high urbanization, where the historic shore 
type is no longer readily apparent.  

8. Shore Type Comments – The Comments field allows assessors to enter applicable 
information that is not included in the shore type data fields above. 

2.4.2.4 Land Use 

The Land Use section allows assessors to provide more detail regarding existing land uses. 
Land use categories have been created to generally correspond with a broad range of local 
government zoning bylaws. Other categories have been created to correspond with 
provincial, non-profit, and federal government land use types (e.g., natural areas parks, 
conservations areas, etc.). In many cases, shoreline segments will have only one land use 
type. However, in some instances, land uses may slightly vary along a segment and the 
differences do not warrant creation of a new shoreline segment. These fields allow users to 
enter the percentage of the shoreline a land use occurs based upon the shore segment 
length the different land uses occupy. 

When determining the percentage of a segment that a shore type occupies, assessors 
should utilize whatever data is available to them. During the field assessments, scaled aerial 
imagery can be used to determine the approximate percentage. If field maps are not 
available, assessors should use best judgment to estimate the percentages. As segment 
lengths become longer, it becomes more difficult to estimate the percentage of a segment 
a particular shore type occupies. Given this, an assessor should be cognizant of the distance 
traveled, boat speed, and other factors when judging the percentage of the segment. Land 
Use is assigned to the area from the HWM to 50 m upland.  
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1. Agriculture – The agriculture land use field is the percentage of the shoreline, based 
upon the shore segment length, which is predominantly used for crop based 
agricultural or as active livestock range lands (i.e., extensive holding areas, large 
numbers of cattle etc.). Livestock pastures that are not active rangelands (i.e., a few 
cows or horses) are typically considered a Rural land use and not an agriculture land 
use (see Rural). These lands are typically part of the Agriculture Land Reserve or a 
provincial range tenure. 

2. Commercial - The Commercial land use field is the percentage of the shoreline, 
based upon the shore segment length, which is predominantly used for commercial 
purposes. Commercial purposes include anything that is operated as a business 
such as retail, hotels, food establishments, marinas with fuel, stores and can also 
include campsites used for recreation and RV pads, etc. Commercial areas tend to 
occur along highly impacted shorelines. Where feasible, significant commercial 
areas should be part of one segment because the land use on these shore types 
has a different assortment of potential impacts. Commercially zoned, but yet to be 
constructed areas, may also warrant their own segment. 

3. Conservation - The Conservation land use field is the percentage of the shoreline, 
based upon the shore segment length, which is predominantly used for conservation 
of critical or important habitats. Examples of Conservation shorelines include lands 
held by the Land Conservancy, biological reserves, etc. Conservation lands cannot 
occur on privately held shorelines, unless conservation covenants or other 
agreements are in place to protect areas in perpetuity. 

4. Forestry - The Forestry land use field is the percentage of the shoreline, based upon 
the shore segment length, where there is visible evidence of impacts of past or 
present forestry operations. These areas are typically crown lands that are part of 
active cut blocks or forestry operations. Log Yards are considered an industrial land 
use and are not considered a Forestry land use because they tend to have 
associated industrial infrastructure. 

5. Industrial - The Industrial land use field is the percentage of the shoreline, based 
upon the shore segment length, which is predominantly used for industrial purposes. 
Examples of industrial purposes include log yards, processing facilities, lumber mills, 
etc. These shorelines are typically heavily impacted by infrastructure, impervious 
surfaces, buildings, etc.  

6. Institutional - The Institutional land use field is the percentage of the shoreline, 
based upon the shore segment length, which is predominantly used for institutional 
purposes. Examples of Institutional land uses include schools, public libraries, etc. 

7. Multi-Family Residential - The Multi-Family Residential land use field is the 
percentage of the shoreline, based upon the shore segment length that is 
predominantly used for multi-family residences. Multi-family developments are 
typically condominiums, apartments, or town homes. 

8. Natural Areas - The Natural Areas land use field is the percentage of the shoreline, 
based upon the shore segment length, which are predominantly undisturbed Crown 
Lands. These areas do not occur in provincial or federal parklands and cannot be 
privately held. 

9. Park - The Park land use field is the percentage of the shoreline, based upon the 
shore segment length, which are predominantly natural areas parklands. These 
parks areas can be provincial, federal, or local government parks. These parks tend 
to be relatively undisturbed and natural. They differ from urban parks (discussed 
below), which are used intensively for recreational purposes (e.g., public beaches). 
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10. Rural - The Rural land use field is the percentage of the shoreline, based upon the 
shore segment length, which is predominantly used for rural purposes. These 
shorelines are typically large lots, private estates, or hobby farms. If the home is on 
a parcel of at least one hectare or more (varies depending on zoning bylaws) and 
more than 50% of the land is vacant then likely the land use can be designated as 
Rural. Properties that supply their own heating source, water or septic systems are 
also more likely to be considered rural. Differentiation between rural and single family 
land use can be difficult when lots are narrow but deep (i.e., buildings appear dense 
on the shoreline but extend quite far back). When doubt exists between a Rural 
designation and a Single-Family land use (see below), assessors should be 
consistent in their judgments and refer back to local government zoning or bylaws to 
help decide on the appropriate land use type. 

11. Single-Family Residential - The Single-Family Residential land use field is the 
percentage of the shoreline, based upon the shore segments length, which is 
predominantly used for single-family residential purposes. Typically, single-family 
residential occurs in more densely developed areas. However, seasonal use 
cottages or cabins can often be considered single-family residential areas if the 
dwellings have associated outbuildings, docks, and other features consistent with 
more densely developed areas. In areas where the there are numerous seasonal 
use cabins and cottages, assessors should consider this single-family residential if 
lots have smaller lake frontages and land uses and buildings are consistent with 
single-family types of development. If lake frontages for seasonal use cabins and 
cottages are quite large, the land use would be considered rural. The differentiation 
between Rural and Single-Family in these cases can be difficult and assessors 
should be consistent in their determination. 

12. Transportation –Transportation land use is the percentage of the shoreline, based 
upon the shore segments length, that is predominantly used as a transportation 
corridor. Examples of this land use include public roads or railways directly adjacent 
to the shoreline, sometimes fill into the lake is even present. Shorelines dominated 
by this land use tend to have limited riparian vegetation in locations of fill but can 
maintain larger buffers if initial road or rail construction was setback from the water 
course. This land use type may not extend the 50 m upland as is required for the 
other land use categories.  

13. Urban Park - The Urban Park land use field is the percentage of the shoreline, based 
upon the shore segments length, which is predominantly used as an urban park. 
Examples of this land use include public beaches, picnic areas, etc. Shorelines 
dominated by this land use tend to have limited riparian vegetation and contain 
extensive areas of turf in the understory. 

14. Utility Corridor – Utility Corridor land use is the percentage of the shoreline, based 
upon the shore segments length, that is predominantly used as a transmission 
corridor. Examples of this land use includes gas, hydro and fiberoptic. Shorelines 
dominated by this land use tend to have limited riparian vegetation in locations of fill 
but can maintain larger buffers if initially constructed with a setback. This land use 
type may not extend the 50 m upland as is required for the other land use categories. 

15. Land Use Comments – The Comments field allows assessors to enter applicable 
information that is not included in the land use data fields above.  

2.4.2.5 Substrates 

The Substrate section allows assessors to enter in detailed information regarding Foreshore 
and Littoral Zone Substrates. Substrates are important for a variety of reasons and can 
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influence primary productivity. When describing substrates, assessors should describe the 
representative distribution of substrates along the shoreline segment. It is acknowledged 
that substrates are variable along segments with many areas having concentrations of 
coarse or fine materials. Thus, this section provides a description of the distribution of 
substrates and may not be representative of micro-sites that occur along the segment.  

When assessing substrates, the entire shore segment should be considered. In many cases, 
small amounts of a substrate type may be observed (e.g., one small bedrock outcrop along 
a gravel shoreline). In these cases, a value of 1% should be used to acknowledge the 
presence of this substrate type along the shoreline segment. As segment lengths become 
longer, it becomes more difficult to estimate the percentage of a segment that the substrate 
type occupies. Given this, an assessor should be cognizant of the distance traveled, boat 
speed, and other factors when judging the percentage of the segment. Typically, dominant 
substrates are described in 5% increments and 1 or 2% increments are used for less 
prevalent substrates that are present along a segment.  

Foreshore Substrates   

Foreshore substrates occur from the edge of the approximate low water mark (LWM) to the 
HWM and are best viewed at low water levels because more of the foreshore is visible. 
However, often assessments do not coincide with these periods. Thus, binoculars are 
extremely helpful to help determine substrates along a shoreline. In addition, polarized 
sunglasses are helpful to see substrates that are underwater. They allow assessors to better 
assess particle size to appropriately fill in data fields. Assessors should also exit the vessel 
and visually inspect the foreshore substrates within representative areas of the shoreline 
segment as required. The data fields allow assessors to enter in detailed information for 
highly visible shorelines and summary information for less visible shorelines. For example, 
gravels can be entered more generally as Gravels or sub-divided into Fine Gravels and/or 
Coarse Gravels. Presence can be indicated by using a 1% placeholder, whereas none 
would be left blank or with a 0. 

The following are descriptions of the different Substrate type fields and definitions are 
applicable for Foreshore and Littoral Substrates. The substrate definitions below are derived 
from the SHIM manual (Mason and Knight 2001) and Reconnaissance (1:20,000) Fish and 
Fish Habitat Inventory: Standards and Procedures (RISC 2001).   

1. Marl - The Marl substrate field allows assessors to enter the relative percentage of 
marl occurring along the shoreline segment. Marl is a substrate that is typically white 
in color, associated with clear lakes and consists of loose clay, precipitated calcium 
carbonate, mollusk/invertebrate shells, and other impurities. Marl substrates would 
often be associated with fines, mud, or organics depending upon the lake. Foreshore 
areas are not likely to have marl, but this field has been left in to be consistent with 
the Littoral Substrate suite of fields. 

2. Mud - The Mud substrate field allows assessors to enter the relative percentage of 
mud occurring along the shoreline segment. Mud is a substrate that is typically dark 
in color and consists of a mixture of silts, clays, and finely decayed organic material 
that is not typically discernable. 

3. Organic - The Organic substrate field allows assessors to enter the relative 
percentage of organic materials that occur along the shoreline segment. Organic 
substrates are typically associated with wetland sites and consist of detritus material 
that is identifiable to some extent (e.g., sticks, leaves, etc.). Organics generally do 



Living Lakes Canada  

25 

Foreshore Integrated 
Management Pan - Methods 

not form a large proportion of the substrates unless the shore segment is an 
extremely productive wetland. 

4. Fine - The Fine substrate field allows assessors to enter the relative percentage of 
fines that occur along the shoreline. Fines consist of silts and clays and these 
substrates are typically less than 0.06 mm in size. Fines are differentiated from mud 
because there is little to no organic content. 

5. Sand - The Sand substrates field allows assessors to enter the relative percentage 
of sands that occur along the shoreline segment. Sands are any particle that 
contains granular particles visible to the naked eye. These particles are typically 0.06 
to 2 mm in size. 

6. Gravel - The Gravel substrates field allows assessors to enter the relative 
percentage of gravels that occur along the shoreline segment. Gravels are particles 
that range from 2 mm to approximately 64 mm. Thus, they are the size of a lady bug 
to the size of a tennis ball or orange. This field should only be used when substrates 
are difficult to identify and assessors cannot determine whether fine or coarse 
gravels are present (see below). 

7. Fine Gravel - The Fine Gravel substrates field allows assessors to enter the relative 
percentage of fine gravels that occur along the shoreline segment. Fine gravels are 
particles that are 2 mm to approximately 16 mm or the size of a ladybug to the size 
of a grape. This field should only be used when assessors have good visibility and 
can confidently identify fine gravels. If this field is used, the general Gravel category 
(above) should not be used. 

8. Coarse Gravel - The Coarse Gravel substrates field allows assessors to enter the 
relative percentage of coarse gravels that occur along the shoreline segment. 
Coarse gravels are particles that are 16 mm to approximately 64 mm or the size of 
a grape to the size of a tennis ball or orange. This field should only be used when 
assessors have good visibility and can confidently identify coarse gravels. If this field 
is used, the generally Gravel category should not be used. 

9. Cobble - The Cobble substrates field allows assessors to enter the relative 
percentage of cobbles that occur along the shoreline segment. Cobbles are particles 
that are 64 to 256 mm in size (tennis ball to basketball). This field should be used 
when substrates are difficult to identify and assessors cannot determine whether fine 
or coarse cobble substrates are present (see below). 

10. Fine Cobble - The Fine Cobble substrates field allows assessors to enter the relative 
percentage of fine cobbles that occur along the shoreline segment. Fine cobbles are 
particles that are 64 to 128 mm in size (tennis ball to coconut). This field should only 
be used when assessors have good visibility and can confidently identify fine 
cobbles. If this field is used, the general Cobble category should not be used. 

11. Coarse Cobble - The Coarse Cobble substrates field allows assessors to enter the 
relative percentage of course cobbles that occur along the shoreline segment. 
Coarse cobbles are particles that are 128 to 256 mm in size (coconut to basketball). 
This field should only be used when assessors have good visibility and can 
confidently identify coarse cobbles. If this field is used, the general Cobble category 
should not be used. 

12. Boulder - The Boulder substrates field allows assessors to enter the relative 
percentage of boulders that occur along the shoreline segment. Boulders are 
particles that are greater than 256 mm in size (bigger than a basketball). These 
substrates cannot typically be lifted by one person as they are too heavy.  

13. Bedrock - The Bedrock substrates field allows assessors to enter the relative 
percentage of bedrock that occurs along the shoreline segment. Bedrock is 
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considered any rock where blocks are larger than 4 m or is solid, un-weathered 
underlying rock. 

14. Substrate Embeddedness - Embeddedness is a categorical field that allows 
assessors to enter the approximate embeddedness of substrates along the shoreline 
segment. Embeddedness is a measure of the degree to which boulders, cobbles 
and other large materials are covered by fine sediments. Categories for 
embeddedness include None (0%), Low (0 to 25%), Medium (25-75%), High (>75%), 
or Unknown. When assessors are unclear of the embeddedness they should either 
complete actual field measurements of a representative sub-sample of substrates 
throughout the shoreline segment or leave the field as unknown.  

15. Substrate Shape - Shape is a categorical field that allows assessors to identify the 
shape of larger particles such as cobble or boulders along the shoreline segment. 
Angular shapes refer to naturally occurring angular rock material that has not been 
substantially weathered. Blast rock refers to angular blast rock materials, such as rip 
rap. Smooth materials are rocks that are generally rounded. This field should be 
used to describe the predominant substrates that occur along the shoreline (e.g., if 
85% of the substrates are round and smooth, and 10% are blast rock, the field should 
be used to describe the 85%).  

16. Substrate Comments – The comments field allows assessors to enter applicable 
information that is not included in the substrates data field above. 

Littoral Substrates   

Littoral substrates occur within the areas below the Low Water Mark (LWM) to a point where 
light penetration to the bottom no longer occurs; this varies but is usually around a depth of 
6 m at the LWM. As per Foreshore Substrates, binoculars and/or visual inspection by 
walking along the shoreline segment should be considered when classifying littoral 
substrates. Eckman dredges can also be used, but visual inspection is preferred. Substrate 
categories for the littoral zone are defined as listed above under Foreshore Substrates. 
Littoral Substrates are differentiated by the three letter “LIT” in front of the substrate category 
(e.g., LIT_FINES; Appendix A). Classification of Littoral Substrates along each shoreline 
segment is not a mandatory field. If multiple bands of substrates are needed, they can be 
added as additional layers. A depth field could be added to accommodate marking the slope 
length of the assessed area as needed. This adaptation of the method would be used in a 
larger, managed reservoir and should identified in the pre-field inventory. 

2.4.2.6 Vegetation Bands (B1 and B2) 

The Vegetation Bands sections are intended to allow assessors to describe foreshore 
vegetation that occurs within 50 m of the HWM. There are two distinctive vegetation zones 
that can be inventoried: Vegetation Band 1 and Vegetation Band 2 (Figure 2). These two 
distinctive vegetation zones that exist adjacent to lakes are differentiated between riparian 
and upland vegetation types such as coniferous forest. The vegetation bands often 
described different moisture regime from the transition from riparian to drier upland areas. 
In many wetlands, there is a wide band of emergent shrubs and willows, and then a riparian 
zone beyond the wetland features. When assessing Vegetation Bands, assessors should 
consider everything within 50 m of the HWM or the nearest continuous band of riparian 
vegetation. Often, in floodplain areas, the HWM may be higher in elevation than the nearest 
band of shrub like riparian vegetation but this nearest band of riparian is described as 
Vegetation Band 1 and the secondary forested areas are described as Vegetation Band 2. 
In the cases of large floodplains, the bands of vegetation are more complicated and should 
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be supported by aerial imagery. Wetland features, such as cattail marshes are a Shore Type 
(see Section 2.4.2.3). The approximate length of the bands considered is the sum of 
Vegetation Band 1 and 2. In these highly complex areas, mapping vegetation with polygons 
in GIS is often preferred. 
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Figure 2.  Diagram representing vegetation bands, highlighting mapping convention for complex shorelines. 

  



Living Lakes Canada  

1 

Foreshore Integrated 
Management Pan - Methods 

Vegetation bands can be extremely variable along a segment. Assessors should focus on 
the primary or dominant vegetation observed along the segment and people utilizing the 
data must understand that this overview inventory cannot describe every micro-site that may 
exist. When assessing the different bands, assessors should consider both the linear length 
and depth of the bands and also critically evaluate if the complexities of the riparian 
vegetation warrants additional segments. The intent is to describe a representative section 
of the shore segment.  

In highly urbanized or impacted areas, it is often difficult to define a clear vegetation band. 
In these cases, it is generally preferred to limit the assessment to the first row of 
development, which often results in describing only one vegetation band. In other cases, 
shorelines may not contain two distinctive bands of vegetation. In these circumstances, 
assessors should only describe the shoreline with one vegetation band, leaving the second 
band blank. The Comments field is a useful section that allows assessors to describe exactly 
what is being described. Also, the Bandwidth fields (discussed below) are helpful because 
they give an indication of the width of the vegetation band.  

The following sections describe all fields that occur in Vegetation Band 1 and 2. Fields are 
duplicated in Vegetation Band 2 and are therefore only described once here.  

1. Vegetation Class - The Vegetation Band 1 Land Cover Class is a description of the 
predominant vegetation class present. Categories a) through f) are from Ministry Of 
Environment TEM standards (MOE 1998) and the categories g) through j) are largely 
derived from the SHIM Module 4 (Mason and Knight 2001). 

a. The Coniferous Class occurs where tree cover is at least 20% of the shore 
zone area and at least 75% of the trees are coniferous.  

b. The Broadleaf Class occurs where the tree cover is at least 20% and at least 
75% of the trees are broadleaf or deciduous.  

c. The Mixed Forest Class occurs where tree cover is at least 20% and there 
are no more than 75% coniferous trees or broadleaf trees.  

d. The Shrubs Class occurs where tree coverage is less than 10% and shrubs 
cover at least of 20%. Shrubs are defined as multi-stemmed woody perennial 
plants.  

e. The Herbs / Grasses Class occurs where there is less than 10% tree 
coverage, less than 20% shrub coverage and greater than 20% 
herbs/grasses coverage.  

f. The Exposed Soil Class occurs where recent disturbance, either 
anthropogenic or natural, has occurred and mineral soils are exposed and 
vegetation cover is less than 5%.  

g. The Landscape/Lawn Class refers to urbanized areas where most natural 
vegetation has been replaced by at least 30% coverage of ornamental trees, 
shrubs, and other vegetation. This class also includes areas where turf 
grasses cover at least 30% of the area.  

h. The Natural Wetland Class occurs where shore marshes dominate the shore 
zone area and they have not been significantly influenced by human 
disturbance.  

i. The Disturbed Wetland Class occurs where shore marshes predominate the 
shore zone area and they have experience significant disturbance (i.e., 
greater than 30%).  

j. The Row Crops Class occurs in agricultural areas where crops are growing. 
If sites are agricultural, but are not used for row crops (e.g., pasture lands), 
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they should be described as Herbs/Grasses and comments should be used 
to indicate the agricultural nature of the shore segment.  

k. Un-vegetated Sites occur where there is less than 5% vegetation cover and 
at least 50% of the vegetation cover is mosses or lichens. Un-vegetated sites 
tend to occur on rocky, exposed shorelines. 

2. Vegetation Stage - The Vegetation Band 1 Stage is a description of the structural 
stage of the dominant vegetation. Categories are largely derived from the SHIM 
Module 3 and the Field Manual for Describing Terrestrial Ecosystems (MOE, 1998). 
On highly developed shorelines, assessors should attempt to describe the structural 
of the dominant vegetation type observed.  

a. The Sparse Stage describes sites that are in the primary or secondary stages 
of succession, with vegetation consisting mostly of lichens and mosses, and 
the total shrub coverage is less than 20% and tree coverage is less than 
10%.  

b. The Grass / Herb Stage describes sites where shore zones are dominated 
by grasses and herbs, as a result of persistent disturbance of natural 
conditions (e.g., grasslands).  

c. The Low Shrubs stage describes sites that are dominated by shrubby 
vegetation less than 2 m in height.  

d. The Tall Shrubs Stage is dominated by vegetation that is 2 to 10 m in height 
and seedlings and advance regeneration may be present.  

e. The Pole / Sapling Stage describes sites that contain trees greater than 10 
m in height, typically densely stocked, and there is little evidence of self- 
thinning or vertical structure.  

f. The Young Forest Stage describes sites that are typically less than 40 years 
old (but could be as great as 50 to 80 years depending upon the forest 
community), self-thinning is evident, and the forest canopy has begun to 
differentiate into distinct layers.  

g. The Mature Forest Stage describes sites that are typically 40 to 80 years old 
(but could be as high as 140 years), and the understory is well developed 
with a second cycle of shade trees.  

h. The Old Forest Stage describes sites that are typically greater than 80 years 
old and the stands are structurally complex. Old Forests contain abundant 
coarse woody debris at varying stages of decay. Old Forests are at least 80 
years in age, but may be as old as 250 years and should be considered 
relative to the forest community assessors are in. 

3. Shrub Cover - The Shrub Coverage categorically describes shrub coverage within 
the shore zone. Shrubs are defined as multi-stemmed woody perennial plants. 
Sparse sites have less than 10% shrub coverage. Medium shrub coverage occurs 
on sites that have between 10 to 50% coverage. Abundant shrub coverage occurs 
on sites that have greater than 50% shrub coverage.  

4. Tree Cover - The Tree Cover categorically describes tree coverage within the shore 
zone. Sparse sites have less than 10% tree coverage. Medium tree coverage occurs 
on sites that have between 10 to 50% coverage. Abundant tree coverage occurs on 
sites that have greater than 50% tree coverage.  

5. Distribution - The Distribution field is used to describe whether the vegetation band 
described is continuous along the entire shore segment. Categories include 
Continuous and Patchy (for sites where the dominant vegetation band occurs in 
patches along the segment). An example of a patchy distribution is a shore segment 
where most areas are extensively landscaped, except for a few shore lots which 
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remain relatively natural. In this case, the dominant landscaped area would be 
described and comments would be used to identify residual natural areas. 

6. Bandwidth - The Vegetation Band 1 Bandwidth field is used to provide an estimate 
of the approximate width of the band being described in meters. In cases where 
bandwidth varies along the segment, a representative width should be used to 
describe the shore segment. The intent of this field is to provide a general description 
of the width of the vegetation band that is being described and users of the database 
need to consider this when assessing data within the database. 

7. Overhanging Vegetation - The Overhanging Vegetation field is used to describe the 
percentage of the shore segment length that contains significant overhanging 
vegetation. Overhanging vegetation should be considered as if the lake was at the 
HWM. This usually difficult to determine in the field and should be considered during 
post-processing as a GIS exercise (Section 2.6). 

8. Comments – The comments field allows assessors to enter applicable information 
that is not included in the data fields above. 

2.4.2.7 Littoral Zone (LZ) Bands 

The Littoral Zone section includes biophysical information about the littoral zone within the 
shoreline segment. Aerial imagery is extremely helpful for determining the width of this zone. 
In large reservoirs, there is often a need to describe the different areas of the drawdown and 
this suite of data can be used. As many littoral bands as needed can be added, where GIS 
polygon mapping of the shoreline is likely better than FIM field data for complex drawdown 
zones. The data for the littoral zone is also summarized by different broad categories of data 
that may occur in each band, such as aquatic vegetation, substrate or large woody debris 
(Figure 2). It is likely there is only one Littoral Zone band in lakes that are not highly managed 
(i.e., reservoirs).   

1. Littoral Zone Band# - The Littoral Zone Band# field allows the user to identify and 
add in bands as required. In more natural lakes there will be only 1. Users can enter 
one but should also assumed that a Null infers only 1 littoral zone band.  

2. Littoral Zone - The Littoral Zone Category provides a general classification of the 
littoral zone width. Wide littoral zones are greater than 50 m. Medium littoral zones 
are 10 to 50 m in width, and narrow littoral zones are less than 10 m wide. 

3. Littoral Zone Width - The Littoral Zone Width field allows assessors to enter the 
average littoral width of the segment in meters. This field can be determined using 
air photo interpretation or field measurements. Typically, the field is rounded to the 
nearest 5 m as the number is intended to be representative of the segment. In cases 
of large drawdowns, and multiple bands, the width is the approximate slope distance 
of the band being described. 

4. Drawdown Zone Slope – Drawdown Zone Slope is a categorical determination of 
the predominant slope of shoreline. Categories include Low (less than 5%), Medium 
(5-20%), Steep (>20-60%), Very Steep (>60%) and Bench. A bench is a shoreline 
that drops and holds constant before dropping again, typically occurring on steep or 
very steep areas where shallow benches typically less than 15 horizontal meters are 
present before it becomes steep or very steep again. Bench is typically only used for 
lakes that are not highly managed because in lakes with large drawdowns it is likely 
that each “band” would be described with its own zone. 

5. Comments – The comments field allows assessors to enter applicable information 
for the Drawdown Zone and the Littoral Zone separately. 
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Aquatic Vegetation  

The Aquatic Vegetation field is used to describe the percentage of the shoreline that 
contains emergent, submergent and floating aquatic vegetation. Note that each sub-
category of Aquatic Vegetation is estimated relative to the entire shoreline segment length, 
and independent of each other. This means that the sum total of all three vegetation sub-
categories (overhanging, submergent, emergent, floating) can exceed 100%. Presence can 
be indicated by using a 1% placeholder, whereas 0 can be used for none. Wherever 
possible, aquatic vegetation should be mapped using polygons in GIS (Section 2.6). There 
are numerous other types of mapping that can be used to describe wetland areas, and FIM 
mapping is intended to be a simple, quick classification of vegetation and not a detailed 
mapping exercise.  

1. Overhanging Vegetation - The Overhanging Vegetation field is used to describe the 
percentage of the shore segment length that contains significant overhanging 
vegetation. Overhanging vegetation should be considered as if the lake was at full 
pool or the mean annual high water level. Overhanging vegetation often includes 
things like large, Pacific willows overhanging the shore or areas with extensive low 
flood bench and emergency shrubs submerged during high water.   

2. Aquatic Vegetation - The Aquatic Vegetation field is to be used to describe the 
percentage of the shoreline that contains emergent, submergent, and floating 
aquatic vegetation. This field is the combined length of all aquatic vegetation types 
along the segment, not considering overlapping areas. 

3. Submergent Vegetation - The Submergent Vegetation field is used to describe the 
percentage of the shoreline segment that contains submergent vegetation. 
Submergent vegetation includes species such as milfoil, Potamogeton spp., etc. 

4. Submergent Vegetation Presence - The Submergent Vegetation Presence field is 
used to indicate whether submergent vegetation is present along the segment. This 
field should be used where assessors cannot determine the percentage of the 
segment but are aware it is present. 

5. Emergent Vegetation - The Emergent Vegetation field is used to describe the 
percentage of the shoreline segment that contains emergent vegetation. Emergent 
vegetation includes species such as cattails, bulrushes, varies sedges, willow and 
cottonwood on floodplains, grasses, etc. 

6. Emergent Vegetation Presence - The Emergent Vegetation Presence field is used 
to indicate whether emergent vegetation is present along the segment. In cases 
where assessors cannot determine the percentage of the segment but are aware it 
is present, this field should be used. 

7. Floating Vegetation - The Floating Vegetation field is used to describe the 
percentage of the shoreline segment that contains floating vegetation. Floating 
vegetation includes species such as pond lilies, duckweed, water hyacinth etc. 

8. Floating Vegetation Presence - The Floating Vegetation Presence field is used to 
indicate whether floating vegetation is present along the segment. In cases where 
assessors cannot determine the percentage of the segment but are aware it is 
present, this field should be used. 

9. Aquatic Vegetation Comments – The Comments field allows assessors to enter 
applicable information that is not included in the data fields above. 

Large Woody Debris (LWD) 

Wood helps stabilize shorelines and provides habitat for salmonids and other species. It 
provides refuge for juvenile and adult fish, provides food sources and habitat for aquatic 
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insects and wildlife along shorelines and helps stabilize shorelines by reducing excessive 
erosion. The LWD field allows assessors to indicate the presence of LWD along the 
shoreline segment either as a categorical description or a total count. Only significant pieces 
of LWD, which are contributing to fish habitat, should be counted. LWD is defined as wood 
within the foreshore with a diameter equal to or greater than 10 cm over a length greater 
than 2 m (definition adapted from Johnston and Slaney 1996).  

1. Large Woody Debris - The Large Woody Debris (LWD) presence field allows 
assessors to indicate whether LWD is present along the shoreline segment. 
Categories include less than 5 Pieces, 6 to 25 Pieces, and greater than 25 Pieces. 

2. Large Woody Debris Number - The LWD count field allows assessors to enter the 
total number of LWD pieces counted along the shore segment. 

3. Littoral Large Woody Debris – This field is used to describe the quantity of large 
woody debris (LWD) observed in the littoral zone. This is a separate count from the 
overall foreshore LWD found in the segment (see below). 

4. Large Woody Debris Clusters – The LWD cluster field allows assessors to inventory 
any notable clusters of wood are present along the shoreline segment. Clusters can 
be added as locational data and a total count can be made along each shoreline 
segment. The number of pieces of LWD that are necessary to make it a cluster is up 
to the assessor, and the assessor should consider the significance of the feature to 
shoreline habitat. GIS mapping of all LWD clusters can also occur where possible 
and is more important on lakes that are more devoid of woody features. 

5. Large Woody Debris Comments – The comments field allows assessors to enter 
applicable information that is not included in the data fields above. 

2.4.2.8 Shoreline Modifications  

The shoreline modifications section allows assessors to enter a summary of all the different 
types of shoreline modifications that may occur along the shore segment. Most of the 
categories described in this section are features or structures that are counted. However, 
some of the fields require assessors to pay attention to the percentage of the segment that 
shoreline modifications are observed. As mentioned above, assessors need to be cognizant 
of boat speed, distance traveled, and this relationship to the feature in question. The use of 
aerial imagery to estimate and scale shoreline length to determine the percentage is 
extremely beneficial and improves the accuracy of measurements. All shoreline 
modifications can also be mapped using GIS as point features, where applicable. A 
summary of these fields is also provided in Appendix A. All fields are optional, and selection 
is based on the lake being surveyed. When conducting a FIM for a second, time, provide a 
clear summary of how former FIM v. 2.6 data were merged to this version of FIM (refer to 
Section 2.4.3) 

1. Retaining Walls - The Retaining Wall count field is the total number of retaining walls 
occurring along the segment. Retaining walls should only be counted if they are 
within 15 m of the HWM. Retaining walls must have a vertical element that is greater 
than 30 cm and must be retaining earth to some degree. On steep sloping sites, 
more than one retaining wall may be present (i.e., the property is tiered); each 
retaining wall is counted. For shorelines with long, continuous retaining walls, each 
unique parcel or property where the wall occurs should be counted as 1 wall per 
property. While construction may have occurred at the same time, each property is 
considered to have a retaining wall. Assessors must be consistent in the counts they 
undertake, and when reconducting a FIM (Section 2.4.3) it may be necessary to 
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“calibrate” to the previous data collectors opinion or judgements (see Section 3.4 for 
further information on “calibrate”).   

   

The photos above are examples of retaining walls.  

 
2. Percent Retaining Walls - The Percent Retaining Wall field indicates that 

approximate percentage of the shore segment length where retaining walls occur. 
 

3. Docks - The Docks Count field is the total number of pile supported or floating docks 
that occur along the segment that are attached to the shoreline. A dock has less than 
6 boat slips. Each structure that touches the shoreline counts as one dock. 
Properties may have more than one dock present and each different structure is 
considered a separate dock. Removable docks (if identifiable) can be inventoried 
separately using the Other category field if required as these have different impact 
implications.  
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The photos above are examples of floating (top) and pile supported docks (bottom).  

 
4. Docks per Kilometer - The Docks per Kilometer field is determined during post 

processing. This field is calculated by dividing the total number of docks observed 
by the total length of the shore segment. 

5. Dock-Groyne - The number of docks that have groynes underneath them. These 
include large rock crib docks, or piles or large boulder / rubble underneath a dock 
structure. This feature is counted separate or independent from the total number of 
docks, meaning there can be both a dock, a groyne, and a "Dock groyne". This 
distinction is important because there is a difference between each of these as it 
relates to Crown Lands, and associated leases, tenures or otherwise. This means it 
is possible to count some things in different categories twice (i.e., one dock and one 
dock groyne). Assessors must be consistent in the counts they undertake, and when 
reconducting a FIM (Section 2.4.3) it may be necessary to “calibrate” the previous 
data collector (see Section 3.4 for further information on “calibrate”). 

 
6. Swim Float or Dock  - The number of swim floats or swim docks observed. Swim 

floats or docks are floating structures that are not mooring boats, which are anchored 
adjacent to swimming areas for recreational play. They vary in size and each 
separate structure is counted.  
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The photo above provides an example of swim floats (red) used to delineate a 

swimming area along a sandy shore type. 
 

7. Floating Boat House – A Floating Boat House count field is used to count boat 
houses that occur along the segment over the water that are either floating or directly 
accessible from the shore. Floating Boat Houses are structures that are specifically 
designed to house boats or watercraft with four walls that are over top of the water. 
Boat Houses can either be located on land with floating access directly to the house 
by boat or as structures over the water. Field assessors should track the different 
types. 

   

The photos above are examples of floating (left) and shore access (right) boat houses. 
 

8. Land Boat House – The Land Boat House Count field is used to count boat houses 
that occur along the segment above the HWM. Boat Houses are structures that are 
specifically designed to house boats or watercraft with four walls and usually contain 
a concrete boat ramp, or marine rail for access. Boat Houses must be located on 
land with access directly to the water. In some cases, a boat house could also be 
excavated below the highwater mark to allow the boat to drive in and out at any time. 



Living Lakes Canada  

9 

Foreshore Integrated 
Management Pan - Methods 

   

The photos above are examples of lake access boat houses with access provided by a concrete 
boat ramp (left) and marine rail (right). 

 
9. Boat Covers – A Boat Cover is a count field is used to count all structures that cover 

boats along the shoreline that are not a boat house of some form. There are 
numerous different types of boat covers from simple four post tarp systems, to large 
more elaborate pile supported pole systems that do not have 4 enclosed walls like a 
boat house. See photo example under boat rack/lift below. 

 

 
The photo above is an example of a boat cover. A 
pile supported dock is also depicted in the photo. 

 
10. Boat Rack/Lift – The Boat Rack/Lift field is the total number of boat racks and lifts 

that occur along a shore segment. Point location of each needs to be added and 
comments can be used to describe (i.e., covered/uncovered). 
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The photo above is an example of a boat lift under a boat 
cover. A retractable dock is also depicted in the photo. 

 
11. Groynes - The Groyne count field is used to count any structure that is perpendicular 

to the shoreline that is impacting regular sediment drift along the shoreline. Groynes 
can be constructed out of concrete, rock, piles, wood, or other materials. Groynes 
must have some effect on the movement of sediment to be included in the groyne 
count. Rock lines that are too small or not permanent to significantly impact sediment 
movement should not be counted as a groyne. Assessors must be consistent in the 
counts they undertake, and when reconducting a FIM (Section 2.4.3) it may be 
necessary to “calibrate” the previous data collectors judgement or opinion. In the 
field, there is a level of interpretation to determine if the groyne is influencing 
sediment movement patterns, hence the need to try and “calibrate” to the previous 
bias’s of the former assessor (see Section 3.4 for further information on “calibrate”). 

    

The photos above are examples of groynes constructed out of rock.  
 

12. Groynes per Kilometer - The Groynes per Kilometer field is determined during post 
processing of data. This field is calculated by dividing the total number of groynes 
observed by the total length of the shore segment. 

 
13. Boat Launch - The Boat Launch count field is the total number of formal boat 

launches that were observed along the shoreline. GIS mapping of this feature is 
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useful. Only permanent (i.e., formal) boat launches are counted (e.g., made of 
concrete or formalized gravel public launches). Do not count non-formal launches 
such as gravel beach areas that are used occasionally that are ad hoc and not overly 
formalized. For instance, a narrow concrete pad with two strips would be counted as 
a launch, but a gravel shoreline that is used once or twice a year would not typically 
be counted. However, gravel launches that are well used would be included in this 
category. Assessors should document criteria used to determine what constitutes a 
boat launch during the assessment for clarity. What constitutes a launch may differ 
by lake, where smaller lakes only have a few gravel launches to large lakes with a 
hodge-podge of different boat access types. Assessors must be consistent in the 
counts they undertake, and when reconducting a FIM (Section 2.4.3) it may be 
necessary to “calibrate” the previous data collector (see Section 3.4 for further 
information on “calibrate”).  

   

The photos above are examples of boat launches. 
 

14. Boat Basin – The Boat Basin field is the total number of areas within the Littoral Zone 
that have been modified to create a boat basin. A boat basin is an area that has 
been modified with large boulders, wood, concrete etc. to build a protective bay area 
for boats. Point location of each needs to be added and comments can be used to 
describe. A marina could also be located within the boat basin. Marinas within a boat 
basin should also be inventoried as per the Marina field separately (see above).  

   

The photos above are examples of boat basins. 
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15. Percent Rail Modifier - The Percent Rail Modifier field is used to describe the 
percentage of the linear shore segment length that contains railways near the 
shoreline. Should only be counted if they are within 5 m of the HWM. 

   

The photos above are examples of railways within 5 m of the high-water mark that 
would be included under the rail modifier category. 

 
16. Percent Road Modifier - The Percent Road Modifier field is used to describe the 

percentage of the linear shore segment length that contains a roadway near the 
shoreline. Should only be counted if they are within 5 m of the HWM. 

  

The photos above are examples of roadways within 5 m of the high-water mark that would 
be included under the road modifier category. 

 
17. Marine Railways - The Marine Rail count field is the total number of marine rails that 

occur along a shore segment. Marine Rails are a track system that is used to remove 
boats from a lake during the winter months. Should only be counted if they are within 
5 m of the HWM. 
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The photos above are examples of marine railways. A land boat house accessed 
by marine rail is also depicted by the photo on the left. 

 
18. Marinas - The Marinas Field is the total number of large and small marinas that were 

documented along the shoreline. A small marina is any pile supported or floating 
structure that has between 6 and 20 slips whereas a large marina has greater than 
20 slips. A dock has less than 6 slips (see above). GIS mapping of each marina is 
useful.  
 

   

The photos above are examples of marinas. 
 

19. Fences – The Fences field is the total number of fences that occur along a shore 
segment. They should only be counted if they are within 15 m of the HWM.  
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The photos above are examples of fences within 15 m of the HWM. 
 

20. Stairs – The Stairs field is the total number of stairs that occur along a shore 
segment. They should only be counted if they are within 15 m of the HWM.  

  

The photos above are examples of stairs within 15 m of the HWM. 
 

21. Tram – The tram field is the total number of electronic trams that occur along a shore 
segment. A tram is similar to an elevator but moves up and down the slope rather 
than vertically and there are numerous different types and forms.  
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The photos above are examples of trams within 

15 m of the HWM. These trams are aluminum framed and 
there are three in the photo. 

 
 

22. Mooring Buoys – The Mooring Buoys field is the total number of mooring buoys that 
occur along a shore segment. Point location of each needs to be added.  

  

The photos above are examples of mooring buoys. 
 

 
23. Buildings/Sheds – The Buildings/Sheds field is the total number of small buildings 

and/or shed-like structures that are within the B1 Vegetation Band (riparian zone). 
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The photos above are examples of small buildings within 15 m of the HWM. 
 

24. Pumphouse – The Pumphouse field is the total number of structures that have pipes 
and/or other features to pump/extract water. These can be within 15 m of the HWM 
or be within the B1 Vegetation Band (riparian zone). This can often be mapped using 
GIS and confirmed using other Provincial data that may exist for water withdrawals. 
Use the Buildings/Sheds field count if unknown. 
 

 
The photo above is an example of a pumphouse.  

 
25. Pipes – The pipes field is used to document that variety of different types of pipes 

that may enter or exit a lake. For instance, there could be deep water storm 
discharges of geothermal grids along a lake. Other example include large water 
intake pipes. Single family domestic intakes or water pipes are not counted in this 
field because the intent is to document large pipe networks existing or entering the 
lake using this field. This field is used to count the total number of larger pipes 
observed in the water during the assessment.  

 
26. Ponds/Pools – The Ponds/Pools field is the total number of anthropogenic ponds 

and/or pools that occur along a shore segment. These may be in the B1 band and/or 
below the HWM in the littoral zone (LZ).   
 

27. Pilings – The Pilings field is the total number of pilings that occur within the Littoral 
Zone (LZ) along a shore segment. Pilings are usually wood poles that are driven into 
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littoral substrates that likely have most of their length underwater (depending on 
water levels). 

  

The photos above are examples of pilings. 
 

28. Pile Supported Structures – The Pile Supported Structures field is the total number 
of structures that are supported by piles that are not identified in another shoreline 
modifications category. These are often unique and are things like pile supported 
restaurants as an example. 

29. Other – The Other field is to be used for any other modification that does not fall 
under one of these categories. This is a field that can be defined by the assessor 
and used if needed. Null is assumed to mean zero in this field. 

30. Substrate Modification Presence - The Substrate Modification Presence field is used 
to document whether substrate modification is occurring along the shore segment. 
Substrate modification includes any type of importation of sands, significant 
movement of natural substrates (e.g., to construct groynes), or earthworks. 

  

 
The photos above are examples of Substrate Modification including imported sand (left) and 

movement of natural substrates to construct groynes and beaches (right). 
 

31. Percent Substrate Modification - The Percent Substrate Modification field is the 
estimated percentage of the shore segment where substrate modification has 
occurred. 
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32. Percent Erosion Protection – The Percent Erosion Protection field is the estimated 
percentage of the shore segment where erosion protection shoreline modifications 
have occurred. Examples of erosion protection include retaining walls, rip rap 
shorelines, gabion baskets, rock or wood cribs, groynes and other similar structures 
that hold back sediment/soils to prevent erosion due to wave and/or wind action. 

  

The photos above are examples of erosion protection shoreline modifications 
including retaining walls (left) and groynes (right). 

 
33. Comments – The comments field allows assessors to enter applicable information 

that is not included in the data fields above. 

2.4.2.9 Flora and Fauna  

The Flora and Fauna sections contain specific information for flora and fauna observations 
and data along the shore segment. Significant features/values should be individually 
mapped as point or polygon data and comments used to describe further. If there are other 
features that are not listed here, then a separate tally can be made and added into the 
dataset afterwards. Null means that this field was not inventoried. 

1. Veterans - The Veterans field is a categorical field to describe the number of veteran 
trees that occur along the shore segment. Veteran trees are defined as a tree that is 
significantly older than the dominant forest cover and provides increased structural 
diversity. Categories include no, less than 5 trees, 5 to 25 trees, and greater than 25 
trees.  

2. Veterans Count - The Veterans field is a count of all veteran trees. Veteran trees are 
defined as a tree that is significantly older than the dominant forest cover and 
provides increased structural diversity.   

3. Snags - The Snags field is a categorical field to describe the number of dead 
standing snags that occur along the shore segment. Snags are defined as dead 
standing trees that provide increased structural diversity. Categories include no, less 
than 5 trees, 5 to 25 trees, and greater than 25 trees. 

4. Snags Count - The Snags field is a count of all veteran trees. Snags are defined as 
dead standing trees that provide increased structural diversity.   

5. Beaver Lodges – The Beaver Lodges field is the number of beaver lodges observed 
along the shore segment. Point location of each needs to be added.  

6. Wildlife Dens – The Wildlife Dens field is the total number observed along the shore 
segment.  
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7. Wildlife Trails – The Wildlife Trails field is the number of runs and trails observed 
along the shore segment.  

8. Shellfish – The Shellfish field can be used to inventory the total number of areas 
where shellfish such as mussels/mussel beds have been observed. A polygon or 
point location can also be added.  

9. Stick Nests – The Stick Nests field is the total number of avian nests observed along 
a segment. Use the comments field to describe species, where warranted.  

10. Other – The Other field is the total number of any other flora/fauna features observed 
along the segment that is user defined. Use the Other comments field to describe 
further.  

11. Flora, Fauna and Other Comments – These fields are important to note observations 
made. Examples of important observations are known spawning areas, osprey or 
other birds of prey nesting locations, etc. Significant features should be individually 
mapped if possible, especially sensitive nesting areas, etc. 

 Photographs 

Still photo data collection is mandatory when undertaking a FIM field assessment. Since 
digital memory is now cost effective, photograph inventory will allow the field team to 
document nearly the entire shoreline. On most lakes, the field team should attempt to collect 
at least one photograph per single-family residential property. This level of photograph detail 
allows users in the data post-processing to recreate new segments, if necessary, because 
the images allow documentation of the shoreline riparian conditions, substrates, shoreline 
modifications, and land use.  

Photographs should: 

1. Be taken perpendicular to the shoreline whenever possible. 
2. Take at least one photo of each single-family residential lot. In rural areas, numerous 

photos may be required. 
3. Include the full riparian canopy and foreshore areas within the photo. 
4. A photo of all shoreline modifications on the shorelines should be taken if the entire 

shoreline area for a property cannot be document in one photo. 
5. GPS tagging is also considered important but not mandatory. This technology is now 

readily available on nearly all photo devices and is extremely useful to place the 
approximate location of where a photo was taken. 

6. All photos must be time stamped. While the meta-data for the photo may contain this 
data, a permanent stamp ensures that photo documentation provides permanent 
record for future reference that cannot be easily manipulated. 

 FIM Reporting 

Reporting should focus on identification of key concerns observed within the foreshore and 
along the shoreline and data analysis should be used to corroborate findings.  

 FIM Data Analysis 

Data analysis can be completed in numerous different ways using FIM databases. Most 
reports prepared to date generally prepare a suite of analyses that consider summary of the 
modification counts or summarize data as it relates to length of natural shoreline in different 
land uses or shore types. These summary analyses can be conducted for an entire lake, or 
for specific jurisdictions within a lake. The length of natural shoreline is determined by 
calculating the weighted average of the percentage of natural shoreline for each segment 
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using the segments length. The data can be summarized in reports using graphs, tables, 
figures, and correlations using the dataset. Data analyses should focus on helping 
understand and interpret the data, and provide a good summary of the overall shoreline 
conditions.  

The following is a standard suite of analyses that are often completed: 

1. Percentage of Natural and Disturbed Shoreline. These data are presented as either 
a percentage or as length of shoreline and the data can be subset to present for 
different jurisdictions or regional areas as required.  

2. Percentage of Natural and Disturbed Shorelines for each Land Use Category. These 
data are presented as either the percentage or shoreline length for each land use 
category, broken down by the shoreline disturbance. 

3. Percentage of Natural and Disturbed Shorelines for each Shore Type Category. 
These data are presented as either the percentage or shoreline length for each shore 
type category, broken down by the shoreline disturbance. 

4. Modification Counts. The total number of each type of modification is presented. 
These data can also be broken down by length of shoreline to present counts per 
kilometer of shoreline.  

 Rate of Change Analysis 

When FIM is conducted a second time, each of the above graphs can be completed for the 
first and second FIM (or third). Coupled with this, the specific rate of change can also be 
determined. For example, the percentage of natural shoreline could be graphed for the 
entire lake for each assessment. The slope of the line between the two points would 
represent the rate of change. As more assessments are conducted, this rate of change can 
be subsequently modelled using standard techniques to better understand key rates of 
change. Since the data is collected spatially, this analysis can be completed on a segment 
by segment basis, for any jurisdiction or management area, or for the lake as a whole. 
Finally, this data can then be incorporated into key planning documents and used to set 
management targets that can be confirmed using subsequent data collection events. For 
instance, land use managers could set a target of reducing the rate of change to less than 
0.5% (x time scale) of the shoreline for the whole lake. During the second, third, or fourth 
FIM, this data could be used to determine if the management target was achieved, and 
further, determine spatially the specific lake areas where it was not achieved. 
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 Reconducting a FIM  

FIM is often used to monitor the rates of change (e.g., level of impact) along the foreshore 
of a lake. One way of monitoring or calculating the rate of change is to conduct a FIM for 
the second (or third) time, which would follow those methods outlined for the field 
assessment above. Reconducting FIM provides a means to determine development impacts 
and potential loss of habitats that may be useful for future lake management. The second 
round of a FIM enables land use managers at all levels of government to understand where 
changes are occurring along a shoreline, and also help determine how fast the shoreline is 
changing. Finally, the re-FIM helps enable identification of important management targets, 
such as reducing the rate of change to 0% or planning for conservation areas. 

The following steps are to be used when reconducting a FIM: 

1) Review the GIS Dataset – Load all available data onto the most recent aerial 
imagery. It is assumed that the same general data acquisition processes will 
occur for a FIM conducted a second time compared to the first time (see Section 
2.2). 

2) Convert the FIM GIS Dataset – Convert the previous FIM GIS dataset, as much 
as possible, to the most recent database version. In general, this will involve 
adding new data fields. Existing data fields may require re-classification 
depending upon the original FIM version, particularly if the original data collection 
event occurred prior to FIM database V. 2.6 (Schleppe and Mason, 2009). 
Typically, a “rule set” can be developed that will allow the database and existing 
data to be scripted using GIS or software like ‘R’ into the most recent database 
version.  Section 5.0 below contains useful information to ensure that changes 
documented occurred.  This is also discussed below further.  
a. Fields that are added should contain data in the second FIM 
b. Fields that were not sampled during the first event should be left as either 

NA’s, or estimated using photos, aerial imagery or using other methods. 
Notes should be left in the comments field or meta-data for GIS to allow users 
to understand what fields were added in the second FIM and what was done 
for fields where estimation or other tools were used. 

3) Consolidate Mapping Attributes – Identify important mapping attributes such as 
aquatic vegetation, shoreline modifications, or littoral zone substrates that were 
or were not mapped.  Obtain the data, if available. Make a list of field data to be 
collected.  

4) Review Segment Breaks – Conduct a review of the original segment breaks 
using the most recent cadastral and land use data from local government, where 
possible. This allows the assessor to identify whether any significant land use 
changes have occurred. 

5) Identify New Segment Breaks – As per pre-field planning (Section 2.2.3), identify 
new segments breaks, where applicable.  

i. If new segment breaks are required, split the segment by adding a decimal 
point. For example, if Segment 15 was to be split into three, each segment 
would be labelled as 15.1, 15.2, and 15.3. This system allows segments 
to be split infinitum. Thus, in the future, if 15.1 requires splitting, it would 
be 15.11, 15.12, etc. It is assumed that all of the original FIM datasets 
from each collection would be maintained allowing comparisons to the 
same stretches of shoreline over time.  

ii. Addition of new segment breaks may affect the Foreshore Habitat 
Sensitivity Index (see Section 2.7).  Assessors can either update the index 
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for the lake, or elect to maintain the original index rank for all segments 
that were split if the FHSI is not revisted.   

6) Review Original Sensitivity Indices – Conduct a review of the original sensitivity 
indices (e.g., AHI, FHSI) considering key parameters, previously mapped zones 
of sensitivity and other important habitat information (Section 2.6.1).  Consider 
any new additional data that could be considered and develop protocols to map 
data for either the FHSI or as a Zone of Sensitivity.  Adding new mapped features 
is important during the second (or third) mapping initiatives to build upon 
previous assessments. 

7) Finalize List of Data Collection Parameters - A list of the key FIM and FHSI 
information that needs to be collected should be finalized. The final list of data to 
be collected should optimize the available budgets and data needs for the lake 
in question, with focus on rare and endangered species, their habitats, or other 
important biophysical data that has a high level of function.  See also Pre-Field 
Assessment (Section 2.2) for relevant steps to follow during the second FIM 
assessment to help maximize data to be collected..  

8) Data Collection – Follow steps outlined in Field Assessment (Section 2.4) for the 
second assessment. 

It is important to note that reconducting a FIM requires a thorough understanding of the 
FIM methods. There will be a requirement to ‘proof’ both the original and secondary FIM 
databases during this re-assessment and implement key measures of Section 5.0.  This 
step is critical to ensure that estimates of change between the assessments is as 
accurate as possible and this is only possible through appropriate QA/QC. Key data 
fields (see below) should be identified during the pre-field assessment to ensure that 
appropriate QA/QC is in place that will address any changes identified (e.g., data fields, 
revised definitions of key parameters etc.). A detailed list of assumptions made with the 
dataset should be maintained and provided with the data as a deliverable. 
 
Key data fields to consider as part of the QA/QC process that are typically reviewed and 
scrutinized include: 
 

1. Natural / Disturbed - While not a perfect estimate, this field is typically used to 
relate shoreline impacts to the length of disturbed shoreline in analyses. This 
field is subject to observer bias, and as such, should be carefully considered by 
the field team. Discussions by the field team may be necessary to consider the 
previous assessment and the estimate. Observers may need to "calibrate" with 
previous assessors because there is often a difference in interpretation between 
the extent of disturbance along a shoreline areas between assessment crews. 
This means that the second field team may determine a Percent Natural or 
Percent Disturbed estimate that is different from the previous assessment which 
may need to be revised. The changes should generally be small, and have an 
appropriate rationale based upon field observations. This ensures that estimates 
for rates of change are based upon the best available estimate of the disturbed 
shoreline areas. Recent habitat restoration plans or initiatives along the shoreline 
should also be considered, even if small. These can be acknowledge by using a  
token placeholder of either 1% or 5% if the estimate is challenging to determine 
but known to be present (i.e., the exact measure of actual "distance" can be 
undertaken using aerial imagery to improve the estimate).  The field team 
ultimately makes a decision for the pre and post database that reflects their best 
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judgement. The QEP then views pervious photos and confirms this during the 
QA/QC process (see Section 5.0) 

2. For many of the Shoreline modifications fields, there are differences that may 
exist between observers between the most recent and previous surveys due to 
observer bias. The following is a series of steps to consider for shoreline 
modifications: 

a. During field collection, review the previous counts in the database for 
each modification. 

b. Keep track of new or recent works using standard field ques such as 
water staining on rocks, retaining walls, or concrete. 

c. Compare the current inventory counts to the previous counts.  
d. If discrepancies exist, inventory the feature as best as possible  and leave 

for review during the field post processing assessment as part of QA/QC 
(see Section 5.0). 

e. During post processing, all photos from the previous assessment should 
be reviewed. 

f. Once photos have been reviewed, a final decision should be made to 
determine the number of shoreline modifications in the previous and 
current assessment. When in doubt, assessors should assume that no 
change has occurred. 

The primary purpose of this data processing is to ensure that any analysis of 
change over time is as accurate as possible. This highlights why digitization of 
key modification features in GIS is useful because it allows assessors to both 
visualize the location of a data point and count them. For example, the Boat 
House field has been amended to differentiate between floating and on land 
boat houses and a clear statement on how data was amended needs to be 
provided.  

3. Land use fields during a second FIM usually do not change much and should not  
require extensive amendments. Often, the changes are from Rural to a denser 
land use like Single-Family because of new subdivisions. The local or regional 
government should also be able to provide useful information regarding recent 
Zoning changes to help inform these fields..  

4. Riparian fields (Band 1 and Band 2) do not normally change unless extensive 
shoreline works such as land clearing have occurred. Often, changes are very 
small, on a lot by lot basis. Since changes are small, the riparian bands usually 
remain unchanged. However, change in these fields may occur in cases of 
extensive land clearing or significant changes in land use.  Therefore large 
changes in riparian bands should be identified during the second FIM survey 
(e.g. new subdivisions), whereas smaller changes may not need to be updated.  

5. During a second FIM, it is usually an opportune time to increase the level of GIS 
mapping around a lake. In most cases, the previous data in combination with 
these methods and newer aerial imagery often allow much more detailed habitat 
mapping to occur. For example, aquatic vegetation mapping polygons can be 
added, or GIS point files can be added for all dock, groynes, and boat launches 
as an example. 

3.0 FORESHORE HABITAT SENSITIVITY INDEX 

A Foreshore Sensitivity Habitat Index (FHSI) is a tool that is used to assess the habitat value 
or environmental sensitivity of a shoreline segment. The output of FHSI analysis is referred 
to herein as the “FHSI Ecological Rank”. The antecedent index developed and applied to 
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previous lakes in BC, Alberta and Manitoba was known as the Aquatic Habitat Index (AHI) 
(see summary in Schleppe and Crevier, 2020). An index is a numerical or categorical scale 
used to compare variables with one another. Shoreline sensitivity indices have been utilized 
in many other lakes and a summary of the different indices compared helped guide 
development of these methods (see summary of indices in Schleppe and Crevier, 2020).  

Data collected in the FIM and analyzed using the FHSI are used to identify and define values 
that may be present or important to shoreline function, fish and wildlife species, or species 
at risk. This will aid land use planning decisions by identifying areas where potential risks 
associated with different land uses or activities may occur. The FHSI is intended to be used 
as a tool by a variety of different user groups, including local, provincial and federal agencies 
in planning or approval processes. The FHSI is not a statistical model to be used to 
understand specific fisheries or wildlife processes or provide estimates of productivity. Also, 
this index does not provide a detailed habitat assessment of any given space or property, 
and should not be interpreted as such. Detailed habitat assessments may be required by 
government agencies as part of an application process to better determine the specific 
habitat values present along any specific shoreline area. 

The FHSI utilizes many different criteria collected during the FIM that summarize general 
shoreline condition and level of urbanization, as well as additional habitat inventories or field 
assessments. The index uses a “points” based mathematical scale to assign the relative 
habitat value or sensitivity to each different criterion in the index. Natural or important habitat 
features are assigned positive values whereas features that have impaired the habitat value 
(e.g., groynes) are assigned negative scores to reflect the current condition of the shoreline. 
It is assumed that urbanization tends to reduce habitat sensitivity to change (see Section 
3.2.2), whereby further changes in highly urbanized areas pose relatively lower risk to 
shoreline disruption when compared to changes in more naturalized areas or areas with 
high habitat values such as shore spawning areas for fish.  

The criteria the FHSI considers can be broken down into key categories, where some 
originate from the FIM inventory (FIM FHSI criteria) and others originate from other datasets 
(non-FIM FHSI criteria). A working example for the criteria can be found in Appendix C. The 
FIM and non-FIM FHSI criteria can be grouped into the following broad categories: 

1. FIM FHSI Criteria 
a) Shore type (see Section 2.4.2.3) 
b) Substrates (see Section 2.4.2.5) 
c) Percentage Natural (see Section 2.4.2.2) 
d) Aquatic Vegetation (see Section 2.4.2.7) 
e) Overhanging Vegetation (see Section 2.4.2.7) 
f) Large Woody Debris (see Section 2.4.2.7) 
g) Riparian Vegetation Band 1 and Band 2 (see Section 2.4.2.6) 
h) Shoreline Modification (see Section 2.4.2.8) 

2. Fisheries – Fisheries criteria generally include all finfish or shellfish related important 
habitats.  

3. Wildlife – Wildlife criteria include all shoreline habitats that are important for either 
large or small wildlife. Examples may include ungulate winter range, or bat roosting 
locations.  

4. Herptile – Herptile criteria are shoreline areas that provide habitat for snakes, lizards 
or amphibians and often include breeding or overwintering areas. 
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5. Waterfowl – Waterfowl criteria are shoreline areas that provide habitat for ducks, 
geese, and other waterfowl. These areas often include nesting, rearing or migratory 
areas for a variety of different species.  

6. Ecosystem – Ecosystem criteria are shoreline areas with known large-scale 
ecosystem values. Examples include specific areas that have known habitat related 
importance such as low or mid floodplain benches (MacKenzie and Moran, 2004), 
or areas identified in processes such as Sensitive Ecosystem Inventory or Terrestrial 
Ecosystem mapping processes. For provincially ranked or listed ecosystems, the 
Rare or Endangered Species or Ecosystem category below should be used. 

7. Rare/Endangered Species or Ecosystem – Rare or endangered species or 
ecosystems are shoreline areas that have known presence of identified Species at 
Risk, Critical Habitat area identified as part of the federal Species at Risk Act (SARA) 
process, or contain provincial areas mapped for particular species or habitat and 
identified by the Conservation Data Center (CDC). These categories are focused on 
BC specific classifications but can be easily adapted to any provincial mapping 
process as required. It is noted here that these criteria could be fish, wildlife, 
ecosystems or otherwise. These criteria must be identified by some known provincial 
or federal process. A parameter should only be considered in the Rare/Endangered 
Species or Ecosystem category if it meets these conditions and it should not be 
considered in both categories in the FHSI. 

First Nation’s TEK data can be included in any of the above categories as required. TEK 
data should not be treated as an independent category to avoid potential for duplication of 
data in the FHSI. 

The FHSI designates the lake shoreline into segments, representing important values and 
habitats. This shoreline segment scale is similar to how a river is broken into reaches. 
However, there are often site-specific habitats or unique shoreline areas that occur within 
or adjacent to shoreline segments. These unique sites (e.g., dense natural riparian area in 
urban context, urban stream confluences, etc.) are often included in the FHSI, but can also 
be mapped independently as a Zone of Sensitivity (ZOS). Section 3.5 provides a summary 
of how to include and develop ZOS within the FHSI Ecological Rank procedure. 

 FHSI Process Overview 

The following summarizes the FHSI steps in sequential order, noting that these steps may 
be repeated as required. 

1. Determine relevant FIM related FHSI criteria that should be included in the index 
(see Section 3.2.1) 

2. Determine if other FHSI Categories are relevant and if sufficient data exists for 
incorporating them (see Section 3.2.3 to 3.2.9); 

3. Assign starting ranks to all criteria in all FIM and non-FIM FHSI categories (see 
Section 3.3). 

4. Calculate the first FHSI index iteration (see Section 3.4) 
5. Calibrate the FHSI Ecological Ranks, as required (see Section 3.4) 
6. Evaluate if any Zones of Sensitivity are needed or warranted (see Section 3.5). 
7. Finalize the FHSI Ecological Ranks, and complete reporting and analysis (see 

Section 3.6 and 3.6). Recommendations for Conservation areas should also be 
prepared (see Section 3.6.2) 
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 FHSI Criteria 

There are several different FIM and non-FIM criteria that can be considered and 
incorporated into the FHSI categories. The index relies upon the biophysical data collected 
during the FIM field inventory (FIM FHSI criteria), and other datasets that may be available 
(non-FIM FHSI criteria). The index can include physical shoreline data (FIM) and other 
criteria (e.g., non-FIM criteria such as important fisheries or wildlife). The intent of the FHSI 
is to develop a rank for each segment in the FIM. The rank represents the sensitivity of the 
shoreline to changes from land use or proposed shoreline activities. The index is calibrated 
by accessing the collective knowledge of a group of working professionals, agencies, First 
Nations, and other knowledgeable individuals such as local naturalists with extensive 
experience on the lake (see Section 3.4).  

The following methods provide a summary of the different categories of criteria (FIM and 
non-FIM), and their respective specific criterion that may be considered for the FHSI. The 
total habitat value for each shoreline segment includes the sum of all positive and all 
negative index parameters. During development of the index, assessors must, at a 
minimum, consider the FIM criteria (see working example in Appendix C). Any additional 
criteria, may be included if data is available. Any non-FIM criteria  should only be added to 
the FHSI if sufficient data exists to support their addition, and they do not increase the 
complexity of the index unnecessarily (see Section 3.3). The process outlined below can be 
adapted on a case by case basis for any given lake to address lake size, lake management 
(i.e., large drawdowns from operational management), flood risks, species values, or any 
other relevant factors. The objective is to consider key areas, species, and habitats along a 
shoreline at a lake-wide scale, which may be susceptible to development impacts.  

First Nations TEK data, if shared, can be incorporated into any of the FHSI criteria categories 
(Appendix A). To be included, the data must be translated into a meaningful spatial 
parameter. These data would typically be considered in a similar fashion as observed 
features, such as fisheries spawning records. As with any parameter, it is important not to 
duplicate criteria, as this would result in over prioritizing information (see Section 3.3). For 
instance, if TEK identified important shore spawning areas for Kokanee, and recent shore 
spawning surveys completed using GIS mapping techniques were available, it is probable 
that an overlap in datasets would occur. This can be addressed through creation of one 
Kokanee shore spawning criterion that considered both TEK and more recent data. In this 
way, TEK data can be included directly in the FHSI process. However, for inclusion in the 
FHSI, TEK data must be accurately identified for the entire lake so that that data is used 
and interpreted within the quantitative FHSI index. 

 Foreshore Inventory and Mapping Criteria 

The biophysical criteria to be considered in the FHSI index, and an overview of how the 
criteria values may be weighted are summarized below.  

1. Shore type – A shore type is related to many aspects of fish or wildlife productivity. 
Previous habitat indices (e.g., Schleppe and Arsenault, 2006) have used a fish life 
stage habitat specificity table to determine the value of a shoreline. This similar 
approach was used for Windermere Lake (McPherson and Hlushak, 2008). A matrix 
approach is generally recommended to rank shore types. It may be important to add 
criteria other than just fisheries to the matrix if ecologically warranted.  

2. Substrate – Substrates relate directly to productivity because they provide key 
foraging areas, shoreline spawning, and other key functions needed in aquatic 
environments. There are generally two types of productive substrates, those utilized 
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for spawning, and those that produce biomass. The substrate values used in many 
of the assessments are similar to those originally used on Okanagan Lake (e.g., 
Schleppe and Arsenault, 2006). Thus, lakes such as Mabel (Schleppe, 2010) and 
Windermere Lake (McPherson and Hlushak, 2008) ranked spawning substrates 
highest, followed by foraging substrates. These examples should generally be 
referenced when determining values for similar fish assemblages. If lakes have an 
entirely different fish assemblage, a matrix approach similar to Shore Type can be 
used to rank substrates in the FIM dataset. It may be important to consider different 
bands of substrates as well, but this would involve more detailed data collection. 
Substrates need to be ranked from highest to lowest in some fashion, and different 
approaches can be used to address lake specific habitats or species, provided they 
can be ecologically supported. 

3. Percent Natural – This parameter is similar to that used in nearly all the previous 
FHSI (see summary in Schleppe and Crevier, 2020). This factor relates to the risks 
of change from a natural state, where the closer to a natural state, the higher the 
risks of change to ecosystem function are likely to be.   

4. Aquatic Vegetation – Native aquatic vegetation is added because it provides 
important habitat function for both fish and wildlife. The benefits of aquatic vegetation 
are many and include forage, biomass production, cover, etc. 

5. Overhanging Vegetation – Overhanging vegetation is important because it provides 
important habitat function, such as nutrient additions and forage opportunities. The 
weight assigned to this criterion in the FHSI may vary depending upon the lake or 
importance of the vegetation to habitat. For instance, in lakes that are bordered by 
grasslands, overhanging vegetation may be extremely important. In lakes where 
rearing habitat is limited, this feature may provide important cover for juvenile fish. 

6. Large Woody Debris – Large woody debris provides important cover for fish and has 
been related to increases in fish productivity; it also provides a variety of wildlife 
functions (e.g., turtle basking areas). This criterion is to be added to the FHSI if 
ecologically warranted, with the weighting applied accordingly. For instance, in small 
lakes LWD may provide important functions that require more weighting when 
compared to larger lakes. 

7. Vegetation Band 1 and Band 2 - Riparian criteria are added to the index because 
they provide a variety of functions. Riparian habitat is the focus of many Best 
Management Practices and regulatory policies. The lakeside vegetation (Band 
1/Riparian) and upland areas (Band 2/Upland) are to be considered. The index can 
factor vegetation quality (i.e., tall shrubs thickets or wetland areas have a higher 
quality than landscaped yards) and overall width of the bands. As with the other 
indices, vegetation bandwidths can be categorized based upon the measured 
bandwidth in the FIM database. Vegetation bandwidth categories typically include 0 
to 5 m, 5 to 10 m, 10 to 15 m, 15 to 20 m and greater than 20 m. The Band 1 
vegetation, directly adjacent to the lake is usually assigned more value than the Band 
2 vegetation, since it is in closer proximity and typically has a greater overall 
contribution to fish and wildlife habitat along the shoreline. In cases where there was 
only one band, the second band should not affect the index. There may be other 
ways to consider riparian vegetation depending upon the specific lake and the 
specific weightings may need to be altered when considering the full suite of 
influences riparian vegetation may have.  
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 Shoreline Modification Criteria 

Habitat shoreline modification criteria are described by Schleppe and Arsenault (2006) and 
have been referenced in nearly all previous FHSI projects (see review by Schleppe and 
Crevier, 2020).  

In a review of lakes that previously underwent the FIMP process (Schleppe and Crevier, 
2020), shoreline modifications generally accounted for less than 5% of the weight within the 
FHSI. For this reason, utilization of 5% negative influence or weight in the index is 
recommended as a starting point for all shoreline modification criterion combined. There has 
been a general reduction in the weight assigned to shoreline modification criteria over time, 
possibly because the presence of urban features seemingly has not reduced habitat values 
to the extent previously thought (see summary in Schleppe and Crevier, 2020). There are 
many examples of fish, wildlife, and even rare and endangered species in urban and rural 
areas. For this reason, care should be taken when assigning the overall influence of 
shoreline modifications in the FHSI. Finally, the Percent Natural field is also analogous to 
impact from shoreline modifications, supporting the concept of not over weighing the 
shoreline modifications criteria. 

A brief summary of shoreline modifications typically considered in an FHSI is listed below. 
Other shoreline modification criterion, such as percent substrate modification or percent 
roadway are not typically included in the analysis because they may compound urbanization 
effects within the index (i.e., including too many measures of the same urban impact may 
exert a stronger influence than intended within the index; see Section 3.4). 

3.2.2.1 Retaining Walls 

Retaining walls are considered to impact habitat in a variety of ways. These structures are 
generally constructed to armour or protect shorelines from erosion. Kahler et al (2000) 
summarized the effects of piers, docks, and bulkheads (retaining walls) and suggested that 
these structures may reduce the diversity and abundance of nearshore fish assemblages 
because they eliminate complex habitat features that function as critical prey refuge areas. 
However, Kahler et al. (2000) also found evidence of some positive effects for armouring 
structures along a shoreline such as increased cover and complexity and the positive 
influences are more apparent in cases where the shorelines were previously impacted and 
the rip rap increased the structural complexities (Quigley and Harper, 2004). Carrasquero 
(2001) indicated in his review of overwater structures that retaining walls might also reduce 
the diversity of benthic macroinvertebrate communities more than other structures such as 
riprap shoreline armouring because they reduce the habitat complexity.   

Natural erosion along a shoreline can be the result of removal of riparian or lakeside 
vegetation, which may have been the cause of the erosion in the first place. In other cases, 
retaining walls have been constructed to hold up soil material, possibly reclaiming land, so 
that lawns can be planted or for other landscaping purposes. During floods, riparian 
vegetation is important to reduce shoreline erosion.  For example, along Okanagan Lake 
during recent flooding events, it was observed that erosion was greater on sites with lesser 
riparian vegetation and retaining walls were a key mechanism that significantly reduced or 
remove this vegetation at the high water mark (Schleppe, J. personal observation). 

Previous FIM projects on large lakes have documented the impacts of retaining walls on 
shoreline ecosystems. Often, retaining walls were used to construct or create level building 
areas for turf and landscaping. This construction resulted in impacts to riparian vegetation 
and foreshore substrates, thereby impacting fish and/or wildlife habitats.  
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3.2.2.2 Docks 

Docks alter fish habitat in many ways.  Docks  are often associated with other anthropogenic 
disturbances such as shoreline substrate modification, landscaping, and retaining walls 
(Kahler et al. 2000; Carrasquero 2001). Riparian disturbance and increased recreational 
usage are other associated impacts that can have greater effect than the dock itself.  

Docks have been identified to have varied impacts on fish. For example, docks may provide 
refuge areas for fish from ambush predators as well as shaded/cover areas; pilings can also 
provide structure for periphyton growth (Carrasquero, 2001); and increased fish density has 
been observed around dock structures (Lange 1999). However, increased fish density was 
based on fish’s general congregation around these structures, which actually decreased fish 
diversity (Lange 1999). Overall, fish diversity and density were negatively correlated with 
increased density and diversity of shoreline development (Lange 1999) and docks are often 
one of the more common forms of shoreline development observed. In addition, Chinook 
salmon have been documented to avoid areas with increased densities of overwater 
structures (e.g., docks) and riprap shorelines, and therefore, construction of these structures 
may affect juvenile migrating salmonids (Piaskowski and Tabor, 2000). Numerous factors, 
such as the scale of study and the cumulative effects of these structures are important and 
should be considered when understanding the impacts of overwater structures 
(Carrasquero 2001). 

The influence of docks may vary depending upon the lake system and site. Lakes with a 
high drawdown may use different dock construction (e.g., mostly floating docks) than lakes 
with lesser drawdown (i.e., pile supported). The influence of the dock may also vary 
depending upon the location. For instance, floating docks that cover substrates in spawning 
areas may deter fish from utilizing the space (J. Schleppe and K. Hawes, personal 
observation during shore spawning surveys on Okanagan Lake). Poorly constructed, 
shallow docks may lead to ongoing maintenance dredging. Moorage in shallow water may 
also disrupt littoral sediments as a result of repeated prop scour. These impacts pose unique 
challenges. 

Regardless of the controversy, it is apparent that docks do affect fish communities and the 
degree of effects are most likely related to the intensity of the development, the scale of the 
assessment, and fish assemblage life history requirements. Different fish assemblages may 
respond differently to increased development intensity, and fish assemblages containing 
salmonids may be more sensitive than southern or eastern fish assemblages (e.g., bass, 
perch, and sunfish, etc.). It is for these reasons that dock density is usually included as a 
negative factor in the FHSI index, with increasing dock density considered being more 
influential than lower dock densities. 

3.2.2.3 Groynes 

Groynes are structures that are constructed to reduce or confine sediment drift along a 
shoreline. Groynes are often used to retain sand for beaches. This typically involves piling 
up larger substrates to provide beaches with greater predominance of gravels and sands. 
These structures are typically constructed using large boulders, concrete, or some other 
hard, long lasting material. Reducing sediment transport along the shoreline can have a 
variety of effects on fish habitat, including increasing the embeddedness of gravels which 
can reduce spawning habitat quality or removing emergent aquatic vegetation which acts 
as an important area of forage and cover for juvenile fish.. Published literature regarding the 
specific effects of groynes on fish habitat are few, but these structures are believed to be 
negative because they affect the habitat available for fish (e.g., Murphy 2001), and they 
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often involve extensive shoreline disruption (through piling and redistributing the larger 
lakebed substrates). During this substrate disruption, shore spawning areas can be lost, 
extensive emergent aquatic vegetation (e.g., willows, sedges, grasses, etc.) can be 
removed, and use heavy equipment during construction is often necessary which can 
damage shoreline areas. For instance, in the Shuswap watershed, groynes were considered 
to be a habitat modification of concern, since they altered extensive shoreline areas, 
impacted large areas of juvenile rearing habitat, exposed shorelines to greater erosion (i.e., 
loss of natural armour due to removal of larger lakebed substrate), and caused a variety of 
other shoreline process alterations (Schleppe, 2009). For these reasons, groyne density is 
often included in the FHSI, and considered a negative influence.  

3.2.2.4 Boat Launches 

Boat launches permanently alter shoreline substrates either through compaction of lakebed 
substrates or hard armouring from concrete that extends below the HWM. The 
imperviousness of this material results in a permanent loss of habitat, which ultimately 
reduces habitat quality and quantity for fish. Concrete does not allow growth of aquatic 
macrophytes and reduces foraging and/or refuge areas for small fish and 
macroinvertebrates. The extent of the potential effects of boat launches relates to their size. 
Thus, multiple lane boat launches tend to have a large effect on fish habitat compared to 
smaller launches with fewer lanes because there is more surface area affected. Other 
impacts from boat launches include engine prop scour of substrates in shallow water 
launches and vehicle impacts (e.g., tire skid and trampling disturbances). For these reasons, 
boat launches are considered a negative influence and are included in the FHSI. 

3.2.2.5 Marinas 

Marinas are a concentration of boat slips, offering a place of safety to vessels. In general, 
when marinas are constructed in the littoral zone, there tends to be a large increase in 
shading, which reduces the potential for aquatic macrophyte growth, and therefore reduces 
the productivity of a particular shoreline area. At the same time, it has been observed that 
marinas tend to have more invasive aquatic plants such as milfoil due to the transfer of 
plants via boats from infected areas. Marinas tend to have other activities associated with 
them that can also impact shoreline habitats. For example, engine noise and prop wash can 
spook sensitive fish species like Rainbow Trout (Onchorhynchus mykiss). Large marinas 
tend to have breakwaters, which can further affect wave action, sediment scour and 
deposition, and circulation. Other activities in marinas include fueling stations, boat cleaning, 
bilge water, and sanitary waste disposal stations which can negatively affect the surrounding 
water quality. Each of these activities has the potential to alter benthic communities, 
possibility altering the fish assemblage (i.e., congregations of more tolerant species and 
displacement of less tolerant species), and potentially result in a loss in biodiversity. This 
can ultimately affect fish and/or fish habitat (Kahler et al., 2000). Marinas also tend to be 
associated with other high intensity land developments, which may have a variety of effects 
on habitat (e.g., loss of riparian vegetation) and water quality (e.g., inputs of chemicals, 
increases in turbidity, reduction in oxygen concentration). For these reasons, marinas are 
considered a negative influence and are included in the FHSI. 

 Fisheries Criteria 

Fisheries criteria often include important habitats for different species or life stages. 
Spawning, rearing, cover or other habitat attributes all may be considered. Data can be 
incorporated into the FHSI in many ways, and weights can be assigned to apply more 
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importance to habitat attributes that may be limiting factors. For instance, known shore 
spawning, rearing or staging areas may be very important and deserve a high weighting in 
the FHSI. Shared First Nations TEK data can be included as required, provided that the 
information can be transcribed in a spatial fashion or way. Important fisheries related criteria 
can be considered for site specific ZOS as discussed in Section 3.5. 

 Wildlife Criteria 

Wildlife criteria are important habitats for different species or life stages. These may include: 
thermal refuges, wintering ranges, salt licks, migration corridors, or any other important 
habitat attribute. Data can be incorporated into the FHSI in many ways, and weights can be 
assigned to apply more importance to habitat attributes that may be limiting factors. For 
instance, known bat roosting areas may be very important and thus given a high weighting 
in the FHSI. Only the most important wildlife related criteria should be considered for site 
specific ZOS discussed in Section 3.5. Similar to Fisheries criteria, First Nations TEK data 
can be included provided it can be adapted in spatial and quantitative fashion. 

 Herptile Criteria 

Reptile and amphibian criteria are important habitats for different species or life stages. 
Breeding areas, hibernacula, migration corridors or any important habitat attributes may be 
considered. Data can be incorporated into the FHSI in many ways, and weights can be 
assigned to apply more importance to habitat attributes that may be limiting factors. For 
instance, known hibernacula may be very important and thus given a high weighting in the 
FHSI. Only the most important herptile related criteria should be considered for site specific 
ZOS discussed in Section 3.5. Similar to Fisheries criteria, First Nations TEK data can be 
included provided it can be adapted in spatial and quantitative fashion. 

 Waterfowl Criteria 

Waterfowl criteria are important habitats for different species or life stages. Breeding or 
nesting areas, key migration corridors or any important habitat attributes may be considered. 
Data can be incorporated into the FHSI in many ways, and weights can be assigned to apply 
more importance to habitat attributes that may be limiting factors. For instance, known 
nesting for species like grebes may be very important and thus given a high weighting in the 
FHSI. Only the most important waterfowl related criteria should be considered for site 
specific ZOS discussed in Section 3.5. Similar to Fisheries criteria, First Nations TEK data 
can be included provided it can be adapted in spatial and quantitative fashion. 

 Ecosystem Criteria 

Ecosystem criteria often include important habitats for different species or life stages. 
Breeding or nesting areas, key migration corridors or any important habitat attributes may 
be considered. Data can be incorporated into the FHSI in many ways, and ranks can be 
assigned to apply more importance to habitat attributes that may be limiting factors. For 
instance, known floodplains fmay be very important and thus given a high weighting in the 
FHSI. Only the most important ecosystem related criteria should be considered for site 
specific ZOS discussed in Section 3.5. Similar to Fisheries criteria, First Nations TEK data 
can be included provided it can be adapted in spatial and quantitative fashion. 
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 Rare or Endangered Species or Ecosystem Criteria 

Rare or Endangered Species or Ecosystem criteria are specific criteria that have been 
identified in either a Provincial or Federal framework (e.g., Species at Risk Act Management 
Plan, etc.). Data can be incorporated into the FHSI in many ways. It is recommended that a 
site specific ZOS is developed for all Rare Occurrences. Similar to Fisheries criteria, First 
Nations TEK data can be included provided it can be adapted in spatial and quantitative 
fashion. 

 Other Criteria 

This criteria is reserved for other criteria that may influence habitat value but cannot be 
easily placed into one of the categories above. Often, these may be used to describe 
important habitats that are present in highly urbanized areas. Use of this group should be 
made with caution, as it is often employed as an “Index Correction” for areas in the FHSI 
that do adequately reflect the value habitat present (i.e., an area is known to have millions 
of juvenile salmon migrate through it but it contains many marinas and other shoreline 
modifications and this cannot be accounted for appropriately in some other way4). Similar 
to Fisheries criteria, First Nations TEK data can be included provided it can be adapted in 
spatial and quantitative fashion. 

 FHSI Consideration for Assigning Starting Weights to Categories 

Assigning starting weight to each category and respective criteria is a very important step 
in determining the FHSI Ecological Rank. Schleppe and Crevier (2020) summarized the 
variability in standardized assigned values from FHSI analyses that were conducted during 
previous FIMP lake processes. The following procedure utilizes the Schleppe and Crevier 
(2020) review to standardize the assignment of starting weights or values, so that all the 
FIM and non-FIM categories are initially equal (see working example in Appendix C);  these 
values can be adjusted during FHSI calibration (see Section 3.4). One exception is for the 
Shoreline Modification criteria, as this is to be assigned a weight of 5% in the index as a 
starting point (Section 3.2.2).   

In summary, the following occurs: 

a) The FIM and non-FIM FHSI categories are all assigned an equal weight. 
b) Within each nom-FIM FHSI categories, weights can be assigned to individual criteria 

based upon the expected influence of the criterion. 
c) During calibration, the weight assigned to the FIM or non-FIM categories can be 

amended. 
d) During calibration, the weight or influence assigned to any criteria can be amended.  

Section 3.3.1 below provides guidance on assigning an equal starting weight for the FIM 
and non-FIM categories. 

 
4 For example, in this case, a fisheries Migration Corridor may be used in the FHSI, but unless it is 
giving substantial and unrealistic weighting, the critical migration corridor is overlooked. To address 
this, an “Other” parameter is used to reflect the extreme values that are assumed to be undervalued 
in the index. 
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 FHSI Criteria Starting Weights for FIM and Non-FIM Categories 

When considering the criteria in the FHSI index, there are the FIM and non-FIM FHSI 
categories to consider, which are initially assigned equal weights. The following is a 
stepwise procedure to develop the starting point for the FHSI index: 

1. Start with a review of the FHSI working example provided in Appendix C. 
2. Determine the number of non-FIM categories that will be added to the FIM 

variables (i.e. fisheries, wildlife, SAR, etc.). 
3. To determine the weight for each of the FIM and non-FIM FHSI categories, 

complete the following steps: 
i. Count the total number of FIM and non-FIM categories used in the 

FHSI, excluding shoreline modifications. 
ii. The starting value is determined by the following formula: 

𝑆𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝐹𝐼𝑀 / 𝑁𝑜𝑛 − 𝐹𝐼𝑀 𝐹𝐻𝑆𝐼 𝐶𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒
= 95% /  (#  𝑜𝑓 𝐹𝐼𝑀 𝑎𝑛𝑑 𝑛𝑜𝑛 − 𝐹𝐼𝑀 𝐹𝐻𝑆𝐼 𝐶𝑎𝑡𝑒𝑔𝑜𝑟𝑖𝑒𝑠 𝑒𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝑠ℎ𝑜𝑟𝑒𝑙𝑖𝑛𝑒 𝑚𝑜𝑑𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠) 

iii. This calculation provides the starting point or percentage for each 
different FIM and non-FIM category, weighing all non-FIM groups 
equally. 95% percent is used because 5% is assigned to Shoreline 
Modifications. 

 FHSI Considerations for Assigning Weights to Criteria 

When assigning weights to criteria, the total number of different criteria must be carefully 
considered. There is a relationship between the number of criteria used in the index and the 
associated weighting of each of these criteria if they are all equal. In general, as the number 
of FIM and non-FIM categories and criteria within the categories increase, there is a general 
reduction in influence of each parameter and the complexity of the index increases. It is for 
this reason that the first index iteration should be completed assuming that each FIM and 
non-FIM criteria are equal (see Section 3.3Error! Reference source not found.). During 
calibration, care should be taken to not over or underestimate the influence of any FHSI 
category, unless specific rationale can be provided (see Section 3.4). The following are 
important considerations to help assign weights to either the FIM or non-FIM FHSI 
categories and/or criteria within those categories: 

1. The influence or weight assigned to any given parameter and the potential for 
collinearity or “duplication” in the index; 

2. The total number of criteria and whether they are all necessary or whether they can 
be condensed into a smaller, more meaningful summary of the data; 

3. The level of accuracy of the data being relied upon to generate the FHSI criteria. 
4. The rationale for the criteria and the weight assigned to it. Weighting should consider 

data available, accuracy, and other factors deemed relevant.  

Each FIM criteria and non-FIM category and criterion must be scrutinized rationale for 
inclusion and it’s assigned weight should be documented. The following is a step wise 
procedure for assigning weights to criteria. 

1. Assign a value for each criterion within the FIM category. The summary by Schleppe 
and Crevier (2020) provides useful information on FIM criteria and weightings 
applied historically. A starting point can also be found in Appendix C. 

2. Assign a value for each criterion in the non-FIM category. The summary by Schleppe 
and Crevier (2020) contains useful information to help assign a starting point.  

3. Assign a starting value for each different shoreline modification. 
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4. To determine the total influence of each criteria the percentage assigned to the 
category is multiplied by the percentage assigned to the criteria. For instance, if the 
Fisheries Category is assigned 10% of the total FHSI index, and shore spawning is 
assigned 50% of the value of all Fisheries Criteria, shore spawning would have a 
total weight of 5% of the FHSI index (10% x 50% = 5%). 

5. This process of assigning ranks repeats during the calibration process outlined in 
Section 3.4.  

 Calibration and Determining the FHSI Ecological Rank 

When the FHSI Ecological Rank is determine, the following are the general steps and 
procedures. 

1. Using the initial starting points, calculate the FHSI score (see Section 3.4.1) 
and determine the FHSI Ecological Rank (refer to Step 2 in Section 3.4.3). 

2. Review the FHSI Ecological Ranks.  If concerns exist, amend the weights 
using logical deductions and information based upon the categories or 
criteria in question. 

3. Calculate the FHSI score (see Section 3.4.1) and determine the FHSI 
Ecological Rank (refer to Step 2 in Section 3.4.3). 

4. Repeat this process until FHSI Ecological Ranks accurately represent the 
values based upon the opinions of the QEP and the FIMP working group. 

The full process for calibration and determine the FHSI Ecological Rank are discussed 
below. 

 Calculating the FHSI Score  

The FHSI consists of a variety of categories and criteria, with each having a range of 
potential influences on the overall habitat value or FHSI Score of each shore segment. To 
determine the FHSI Score, calculate the sum of all the index criteria for each segment. The 
total habitat value for each shoreline segment includes the sum of all positive and all 
negative index criteria.  

 Calibration Overview 

The FHSI is to be calibrated to ensure that the FHSI Score and subsequent Ecological 
Ranks (see below) are as accurate as possible, given the condition of the shoreline and 
species and habitats that may be present. A calibrated index will generally make common 
sense and will be important to obtaining public and agency support. If not, agencies may 
have trouble with implementation of Step 3 of the FIMP process (the FDG). The index is 
calibrated by accessing the collective biological expertise of a group of working 
professionals, agencies, First Nations, and other knowledgeable individuals such as local 
naturalists’ volunteers who are familiar with the lake and have specific experience 
documenting habitat or species  through inventories. Calibration of the index is a process of 
reviewing the influences of each of the different FIM and non-F 

IM FHSI categories and criteria and associated weightings to ensure that the index is 
appropriately scored. The FHSI assumes that the broad range of professionals who are 
working on the calibration process collaboratively agree on the shoreline value for the 
purposes of using the output for the FDG. 
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The output of the FSHI is a five-class ranking system5, ranging from very low to very high, 
referred to as the FHSI Ecological Rank. This ranking reflects the relative value of a 
shoreline segment and the risks associated with riparian or foreshore activities when 
compared to other shoreline segments within the lake being assessed. Calibration of the 
index is a process of reviewing the influences of each of the different criteria and their 
weightings on the output generated by the index. The FHSI is a tool that considers risks to 
the many different habitat values along shorelines. The intent of the index is to allow working 
professionals, agencies, landowners, non-profit organizations, and any other party to 
collectively view key habitats along shoreline areas in a broad sense. The FIMP companion 
process of identification of conservation zones and the development of management 
guidelines allows government agencies and communities to protect and manage the lake 
shorelines and facilitate development approval processes. Instead, the index is intended to 
act as a tool to identify areas where risks are likely greater to species or habitats (at risk or 
otherwise) from proposed land altering activities. The FHSI analysis results, when combined 
with specific ZOS, facilitate development of the FDG. This process is considered accurate 
enough to identify areas of higher shoreline value for the purpose of determining subsequent 
risks from shoreline activities within each of the different FHSI Ecological Ranks (e.g., Very 
High, High, Medium, Low etc.).  

 Calibration Process 

To calibrate the index, numerous iterations are recommended to determine if the FSHI 
Ecological Ranks are reflective of observed values along a shoreline. There is no set 
number of iterations that must occur, but rather, this process is generally repeated until the 
majority of professionals working on the FHSI agree with the FHSI Ecological Ranks. Since 
numerous different professional opinions are incorporated, it is thought that the resultant 
outputs are a reasonable approximation of shoreline values present and are representative 
of different overall risks associated with proposed shoreline activities. 

To accomplish calibration, the QEP leading the assessment of the index should develop 
several different scenarios for review. Each of these scenarios is then provided for review, 
where the reviewers consider the weightings of the different criteria in the FHSI and the 
weightings of the different FHSI categories. The working group for the FHSI assigned to a 
lake should work through this process until consensus is reached. During this process, it will 
also be important to consider what habitat attributes may be needed in the designation of 
Zones of Sensitivity (ZOS) (see Section 3.5) or conservation process (see Section 3.5); the 
designation of conservation zones is further explained in Section 3.6.2. 

For each iteration, the following steps are recommended.  

1. Review the minimum, maximum, median, and distribution of FHSI scores for the 
lake.  

2. Create appropriate boundaries for each FHSI Ecological Rank considering the 
distribution of scores. This is accomplished by plotting the FHSI Ecological score 
data after reviewing the distribution of the data from the iterations.  

a. FHSI score data for each segment can be plotted as the FHSI score for each 
different segment plotted against itself to compare scores for all segments. 

 
6 This highlights the importance of determining the key field data that need to be collected during the 
FIM inventory. Survey efforts should focus on factors that will be considered as a criteria in the FHSI 
or as a ZOS. 
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This initial step provides an indication of any logical score breaks that may 
be apparent.  

b. This can also be accomplished using a simple histogram of scores. While 
reviewing the distribution of the FHSI Ecological Ranks (i.e., the tally of 
shoreline segments assigned to each different ecological rank [Very Low, 
Low, Medium, High, Very High]), decide if the numbers used to define the 
range of each ecological criteria or category should be adjusted to improve 
the distribution of data.  

3. View the FHSI Ecological Ranks visually in GIS to determine if each of the segments 
matches the professional opinion of the author. Ultimately, the value of habitat is a 
continuum and there is room for some interpretation of this information when 
considering the most appropriate spot to create a boundary between different FHSI 
Ecological ranks (e.g., it is possible to have a High or Moderate value area that is on 
the cusp of a boundary or break).  

The calibration process can identify concerns with the FHSI Ecological Ranks. Sometimes, 
index calibration results need to consider new or different segment breaks because key 
habitat values are not accounted for at the scale of field mapping6. During calibration, it may 
be necessary to consider removing or including additional criteria. The final output of the 
index should generally represent a consensus of the professional, agency representatives, 
and other practitioners involved in the FIMP working group, if established.  

Index calibration should also consider the total lengths of shoreline within each different 
segment FHSI Ecological Rank (i.e. Very High, High, Moderate, Low etc.). Generally, each 
lake will have areas of lower and higher overall value areas. The final determination of the 
FHSI Ecological Rank may not represent equal lengths of shoreline between all FHSI rank 
categories and this may vary depending upon the lake. Thus, it is important that assessors 
consider the length of shoreline during calibration. The final determination should rest with 
the site specific FHSI outputs around a lake, ensuring that appropriate segment breaks are 
made. It is possible for the distances of shorelines in each of the FHSI Ecological rankings 
to be skewed. This may occur potentially when large stretches of lakeshores have Crown 
Land or are undisturbed. In general, this skew is often at the sacrifice of the Low and Very 
Low ranks. However, this may be expected, given that the purpose of the calibration is to 
assess shoreline values as they relate to different proposed shoreline altering activities. 
Since some lakes only have a few isolated areas of high impact, it is plausible that the FHSI 
does not have long lengths of shore with either a Low or Very Low FHSI ranking. In these 
cases, during index calibration, the shore segments, ZOS, and the FHSI categories and 
criteria should be reviewed to ensure that the shorelines are accurately represented and a 
skewed distribution of shoreline lengths is warranted. Finally, the scale of mapping may also 
be important to consider. For instance, very large lakes with extensive natural Crown Lands, 
may have longer segments. In this example, the FHSI may not capture important habitats 
at a fine scale. In this example, assessors may wish to reduce the value they place on the 
FHSI outputs in these areas or increase the scale of the mapping by breaking out segments 
further.  

Throughout this process, it may be necessary to simplify the FHSI index within a larger 
group such as Fisheries or Wildlife Criteria. For instance, it may be that several different fish 
species spawning areas are present and rather than considering each of them uniquely, 

 
6 This highlights the importance of determining the key field data that need to be collected during the 
FIM inventory. Survey efforts should focus on factors that will be considered as a criteria in the FHSI 
or as a ZOS. 
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they could be combined into one summary of shore spawning sites as an example. There 
are numerous different ways to develop key criteria in the larger FHSI groups such as 
fisheries and wildlife and assessors are ultimately responsible to develop a key list of criteria 
for inclusion based upon the data available, the total number of criteria, the quantity and 
quality of data available, and a variety of other factors. Each criterion considered should 
represent the entire lake and be collected in a quantitative or spatial sense (i.e., directly 
observed shore spawning surveys or digitization of historic DFO or TEK knowledge). 

 Determining Zones of Sensitivity (ZOS) 

The FHSI is intended to work cooperatively with the ZOS. ZOS are specific areas that are 
identified as important habitats for either species or general ecosystem function. ZOS’s exist 
independent of the FHSI Ecological Rank but may be included in the rank calculation.  Each 
ZOS can be created as a point, line, or polygon with an appropriate buffer.  Examples of 
ZOS include habitats that are extremely important to a species-specific life stage (e.g., 
nesting, spawning, etc.), a habitat type that is limited in a particular lake (e.g.,  wetland), a 
unique or rare habitat (e.g., mussel beds), or a specific habitat feature such as an eagle 
nest. Rationale should be developed for each identified ZOS and presented in the FDG 
process (see Section 6.0). All associated ZOS’s should be identified on the FDG maps in 
the specific colour scheme presented in Appendix D. 

Professional judgement and mapping are used to identify where important ZOS occur along 
a shoreline. Each ZOS is to be presented as either a polygon, line, or point. As part of the 
identification of ZOS, appropriate buffer areas are also recommended (see Figure 2). The 
ZOS buffers should be dependent upon the scale of the data collected. The buffer should 
account for unknowns of the ZOS full extent, and protect the core ZOS from potential 
impacts from adjacent activities. A generous width is thus suggested, with the provision that 
it may be fine-tuned if a detailed assessment of a development proposal is completed. The 
detailed assessment will likely consider topographic boundary, feature characteristics, 
ecological value, etc. Both the ZOS and buffer should be transparent enough to allow 
orthophoto details to be evident on maps. Details on each ZOS, including how each was 
defined, and how the buffers were determined are to be presented in the FGD. 

As outlined in the FDG, ZOS act to increase the risk of all activities and are intended to 
highlight important or valuable habitats in a way that is independent from the FHSI 
Ecological Rank. All ZOS should be scrutinized carefully to determine if they warrant 
inclusion in the FDG as an independent habitat unit for consideration. If certain features 
identified are deemed important and warrant being a ZOS, habitat maps must be of sufficient 
detail to aid in data interpretation. A more comprehensive FHSI map set to support the FDG 
maps provide a useful spatial summary of all key habitat criteria and may be needed for 
lakes with more complicated or sensitive habitats if there are multiple ZOS’s present (see 
Section 3.7). The framework of these methods allows inclusion of as many ZOS as required 
to manage key shoreline areas. As the habitat complexities of a shoreline increase there is 
likely an increase in the risks from development activities and consequently the need for 
more careful consideration of potential impacts to these habitat areas in the FDG.  
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 FHSI Data Analysis 

 FHSI Analysis 

There are numerous different ways to analyze these data and present a summary. The 
results of the FSHI, however, are best viewed in a mapping framework such as the 
generated PDF map set for the FDG, or on an online viewing platform. 

The following is a list of standard analyses that are normally completed: 

1) Plot of the total shoreline length and/or percentage of shoreline for each different FHSI 
Ecological Rank. Often, these can also include incorporating the total length of natural 
and disturbed shoreline. 

2) Plot of the total shoreline length for each shore type for each FHSI Ecological Rank. 
Often, these can also include incorporating the total length of natural and disturbed 
shoreline. 

3) Plot of the total shoreline length for each land use type for each FHSI Ecological Rank. 
Often, these can also include incorporating the total length of natural and disturbed 
shoreline. 

 Recommending Conservation Zones 

Conservation zones can be identified utilizing the FHSI Ecological Ranks and the identified 
ZOS’s, where applicable. Conservation areas tend to have an FHSI Ecological Rank of Very 
High or High, likely contain one or more ZOS, and may contain SAR Critical Habitat or other 
identified rare species or habitats. The intent of identifying Conservation Zones is to provide 
a framework for consideration of habitat areas around lakes that can be protected using 
different mechanisms, such as those available under the Federal Fisheries Act or local land 
use plans.   

The recommendation may be presented as a percentage or length of the lake shoreline 
and/or as specific areas that may be suitable for protection (e.g., red zone or ZOS areas). 
For each Conservation Zone identified, a rationale for the recommendation should be 
provided. For instance, if the Conservation Zone is to ensure connectivity with other already 
protected shoreline areas it should be clear as to why it is being recommended for 
conservation status.   

 FHSI Reporting 

Reporting the FHSI data involves both written and graphical or GIS mapping display of the 
FHSI Ecological Ranks. Reporting should focus on supporting the data used to develop the 
criteria in the FHSI through careful development of a rationale. Reports should summarize 
the rationale for inclusion and weighting of all criteria used in the FHSI. It is assumed 
numerous different data sources may be used in the development of an FHSI, and it is 
important to document how these data were used and incorporated into the FHSI, 
referencing the original data source. Presenting data in tables with a short rationale is useful.  

Reporting of the final FHSI output (e.g., the FHSI Ecological Ranks and ZOS) is best 
accomplished by displaying them graphically on maps and using GIS mapping tools.  
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4.0 FIMP MAPPING 

The FIM, FHSI and FDG are best viewed using maps. There are several ways maps can be 
prepared depending upon the level of data available for any given lake. The following is a 
general summary of the three mapping products that could be produced. Since data is 
collected in GIS, any or all of these mapping products are possible to present, depending 
upon layers turned on or off in the GIS map.  

1. FIM Maps – FIM maps are produced to document the summary of the FIM dataset. 
If GPS points for shoreline modifications are known, these could also be shown. The 
FIM data summarizes the biophysical data present. 

2. FHSI Maps – FHSI maps provide a summary of the FHSI results, and possibly the 
non-FIM categories such as fisheries information. Depending upon the amount of 
data available, several map sets may be required, such as one for each of fisheries, 
wildlife, ZOS, and other FHSI data. 

3. FDG Maps – The FDG maps are created using a reduced FHSI and FIM dataset, 
that is simple and easy to interpret and intended to provide a summary of the FIMP 
process. These maps are usually used by the public and agencies to streamline the 
planning and permitting processes. Typically, only the FHSI Ecological Rank and 
ZOS’s are displayed, while other data is left out or contained in either the FHSI or 
FIM map products. 

A working colour palette is provided in Appendix D. This appendix contains colours to be 
used for all of the above maps, and is a guide to help standardize colour palettes between 
different lakes for consistent representation of data across BC. Alteration to map colours 
may be made as necessary, but is not recommended. 

  



Living Lakes Canada  

40 

Foreshore Integrated 
Management Pan - Methods 

5.0 QA/ QC, GIS AND DATABASE MANAGEMENT IN FIMP 

 FIM Data Processing, Management and Quality Control/Assurance 

The data processing and quality assurance portions of these projects are extremely 
important. It is recommended that assessors carry out these steps because they have 
firsthand knowledge of the shoreline and its condition. Although data entry into the GPS unit 
results in minimal errors (i.e., forgotten fields, etc.), sometimes small items are missed or 
accidentally overlooked. It is during the data processing stages that data gets reviewed and 
finalized. 

 FIM Data Processing and Trimble GPS Processing and Cleanup 

Data processing for FIM projects is slightly different than SHIM (Mason and Knight, 2001). 
Module 5 of the SHIM manual provides very detailed information regarding accuracy 
requirements for stream mapping. This manual should be reviewed as it contains useful 
information regarding standard GPS receivers, data logging, and other requirements that 
field assessors need to know and be able to do. The methodology below is intended to 
provide assessors with a summary of the post processing steps that occur as part of a FIM 
project and does not contain a summary of methods for use of the GPS or GIS software. 

Data management is extremely important. One of the typical GPS settings used is a copy 
feature that allows assessors to quickly begin a segment. However, use of this feature can 
result in data field carry over (i.e., substrate data from Segment 25 is carried over to 
Segment 26). For example, the assessor may forget to zero a substrate percentage and the 
number carries over, so that the substrates total now exceeds 100%. Therefore, once data 
has been collected, it must be proofed. This process involves review of photos, data fields, 
handwritten notes etc. The following are specific items that should be reviewed: 

1. Lake Reference – Errors in data collection are not common in this section. Clean up 
of spelling and comments is most common.  

2. Segment Class – In this section, the shore type and shore modifier fields are most 
important and percentages in other sections should be consulted to confirm. Review 
percentages and ensure that photo numbers are correct. Video time can be entered 
if available.  

3. Shore Type – Field pictures and air photos should be reviewed in conjunction with 
field data entered. Typically, only minor adjustments are required to ensure data 
adds to 100%. 

4. Land Use – Land use is often more difficult to determine in rural areas. Often times, 
digital data is lacking and land use is assessed by field interpretation. Review of local 
government zoning is helpful as it provides a basis for interpretation. Assessors 
should do their best to document land uses as observed and adjustments should be 
made as necessary.  

5. Substrates – Field photos can be reviewed to assist in final determination of 
substrates. Generally, these fields just need to be reviewed to determine that they 
add to 100%.  

6. Vegetation Bands – Review of field photos is necessary to verify these fields. Having 
a large number of photos can help assessors in ensuring these sections are 
accurate. Adjustments should be made as necessary. 

7. Littoral Zone – A review of air photos to look at the littoral zone widths will help 
improve accuracy. 
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8. Shoreline modifications – In these fields, the docks per kilometer and groynes per 
kilometer need to be calculated. These fields are calculated as follows: 

a. Dock (or groynes) per Kilometer = # of Docks / Shore Segment Length 

All modifiers should be reviewed. Air photos and photos should be carefully reviewed 
to confirm these fields.  

9. Flora and Fauna – These fields usually require a brief review with edits as necessary. 

5.1.1.1 FIM Accuracy and Determining Shoreline High Water Mark 

Typically, accuracy targets for stream mapping using SHIM is ± 5 m (Mason and Knight, 
2001). These targets are realistic for stream mapping, but are not possible while carrying 
out surveys of a shoreline from a boat. When using a Trimble GPS or equivalent data 
collector, the GPS line from the boat surveys is 20 to 30 m from the actual shoreline being 
measured. Thus, there is an immediate accuracy issue as the line feature being collected 
with the GPS unit is already inaccurate because it is 20 to 30 m from the shoreline. Thus, 
precision mapping with the GPS is not required for FIM projects (i.e., Position Dilution Of 
Precision (PDOP) values are meaningless as outlined in Mason and Knight 2001) because 
of the inherent data inaccuracies. For this reason, other technologies such as a laptop or 
tablet device rather than a Trimble unit may be used to log data. 

The spatial accuracy of the shore segment information ultimately relates to the accuracy of 
the shoreline HWM being used. Mapped shorelines and the spatial data associated with 
them should be spatially located at the approximate highwater mark of the shoreline. The 
shoreline HWM accuracy with these surveys is typically obtained through air photo 
interpretation, detailed topographic modeling, or by using existing lake shoreline 
information. Each of the above provides a different level of accuracy and typically a 
combination approach is preferred. Accuracy of the shoreline segment features can affect 
the following: 

1. the length of the shoreline segment; 
2. the location of segment breaks; and 
3. calculations in the data base such as docks per kilometer. 

The first step in post processing is to accurately identify the location of the approximate 
HWM of the lake being assessed. This can be accomplished, as mentioned above, by using 
one or a combination of the following: 

1. creation of the HWM shoreline by air photo interpretation using changes in 
vegetation, retaining walls, and other visible features; 

2. use of a topographical model and spatial analyst software to calculate an elevation, 
which can be used for a shoreline (e.g., 343 m asl is often used for Okanagan Lake); 
and/or 

3. using the existing TRIM (BC only) or other provincial/federal shoreline mapping 
standard. 

There are distinct advantages and disadvantages to each of the above. Advantages of air 
photo interpretation are that it tends to be quite accurate with high resolution aerial imagery. 
However, it also tends to be quite time consuming to complete. Use of spatial analyst 
software to develop set contours for a lake is possible, but often the data available to create 
the model is not very accurate and the software used to develop the line can be costly. Use 
of the TRIM shorelines is very cost efficient, but this line work can often be quite inaccurate 
(i.e., up to 20 linear meters in some instances). Given the above, assessors must consider 
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the accuracy requirements of their assessments to ensure that the desired accuracy is 
achieved. Assessors should attempt to achieve the 5 m accuracy recommendations of SHIM 
for the HWM and utilize whatever means necessary within allowable budgets to achieve 
these results. GIS software allows data to be updated as increased accuracy becomes 
possible. 

Once the shoreline HWM has been mapped, and segment breaks have been determined, 
the database should be “transferred” to the shoreline. This process involves moving the 
spatial line features to the shoreline with the appropriate breaks. Some databases include 
the transferred GPS settings (e.g., PDOP data). This data can be retained but is 
unnecessary because it is associated with line features collected in the boat survey and not 
associated with the manually determined shoreline features discussed above. 

5.1.1.2 FIM Spatially Locating Segment Breaks 

Segment breaks are often determined in field assessments by marking field air photos that 
were produced for the survey because it is more efficient than manually marking the point 
using the GPS. These visual markers allow segment breaks to be easily added to the 
shoreline once it has been determined (above) and allows field crews to be very specific 
about where the break is being made from the boat. If field maps cannot be generated, 
assessors are strongly encouraged to manually mark the segment break using a point 
feature on the GPS unit. Using offset features, it is possible to mark this from the vessel. 
This is recommended because it is the most accurate way to ensure the segment break 
occurs where desired on lakes without high resolution air photos.  

 GIS Data Processing, Management and Quality Control/Assurance 

GIS Data management includes development and maintenance of the GIS dataset. The 
information below summarizes the different datasets used in the FIMP process, including 
the FIM, FHSI, and FDG.  

1) FIMP GIS dataset – This GIS dataset includes all components of the FIMP process, 
including: 

a. FIM – Standard set of biophysical data. 
b. Extra FIM data – Any additional FIM data collected, such as additional littoral 

zone bands.  
c. Biophysical polygon data including any identified ZOS or vegetation polygons. 
d. FHSI – the outputs of the FHSI ranking process. 
e. Foreshore Guidance Document data – any information necessary for the FDG. 

2) FIM Dataset – Includes the data from FIM only (refer to table with FIM definitions): 
a. For some lakes, there may be a need to add data unique to the lake, for instance, 

in a lake with a large drawdown, there may be three foreshore substrate bands 
or additional littoral zone bands. Any extra useful FIM data that is opted for 
collection (e.g., additional substrate bands) should be kept separate in GIS.  The 
data can be linked as long as the same segment # structure is used 

b. Biophysical polygon data, such as: 
i. Aquatic Vegetation 
ii. Floodplain Mapping 
iii. Spawning Data (this would be any products developed, versus raw data 

from the original source). 
3) FHSI Database (FDG) 

a. FIM 
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b. Extra FIM data 
c. Biophysical Polygon Data 
d. FHSI Ranks 
e. FHSI Restoration Analysis Ranks. 

These data may be kept in separate databases or as on larger geodatabase. The FIM datasets 

should be consistent with the methods presented herein. As long as data are consistent, 

reproducible, contain appropriate metadata and references to reporting, any additional data 

collected can be added to the dataset as required.  
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6.0 FORESHORE DEVELOPMENT GUIDE 

This Foreshore Development Guide (FDG) provides development planning guidelines, 
aimed at protecting sensitive fish and wildlife species and their habitats identified through 
the previous FIM and FHSI analyses. The FDG is an initial tool used when planning for, 
prescribing, or reviewing riparian and shoreline alterations. Based on the environmental 
(species and habitat) values, the FGD identifies the levels of risk associated with shoreline 
alteration from various types of development activities. The risks identify the anticipated 
regulatory steps required to proceed with the project. The guidelines provide important 
information to support both the landowner in preparing foreshore work applications, and the 
government agencies during their review of the applications. 

The FDG methods were first developed for Windermere Lake by the East Kootenay 
Integrated Lake Management Partnership (EKILMP et al., 2009). These methods used the 
BC Ministry of Environment (BC MoE) document - High Value Habitat Maps and Associated 
Protocol for Works along the Foreshore of Large Lakes within the Okanagan (BC MoE 
2008), and input from the various EKILMP members, including: DFO, BC MoE, Regional 
District of East Kootenay (RDEK), and Wildsight. Additional lake projects followed and 
expanded on the initial EKILMP FDG. Notable lake projects included: Moyie Lake (Schleppe 
2009), Tie Lake (McPherson et al. 2012), and Kootenay Lake (Kootenay Lake Partnership 
2019). With each iteration of these documents, the general processes for developing a FDG 
were refined. 

The FDG is intended to be consistent from project to project. This is because it provides 
standard information that remains unchanged regardless of the lake. Consequently, a large 
portion of the FDG methods explanation is provided in the form of a template report. The 
FGD template and associated forms are available in Word and Excel versions 
(https://livinglakescanada.ca/). The template may be used in full, and modified where 
needed. The template provides notes to the author to help guide its preparation. Some of 
these notes have also been provided here, to support the explanation of the methods used 
to prepare a FDG. 

 Lake Specific Contact Information 

When preparing the FGD, list and provide contact information for organizations that the 
proponent may need to contact when planning their proposed activities. This list will likely 
include the provincial regulatory agency that coordinates referrals (e.g., FrontCounter BC), 
the regional district, local municipality, First Nations, and relevant lake partnership group(s).   

 Process overview 

The FGD is intended to help direct applicants through planning for their proposed 
development, project or activity. Prepare the FDG according to the following step-wise 
process:  

Step 1: Prepare the FDG map using the FHSI outputs to depict: a) the FHSI Ecological 
Ranking for each segment (ranging from very high to very low) as colour zones; and, b) 
the ZOSs. This is the pertinent fish and wildlife information needed to guide 
development planning. 

Step 2: Summarize and provide general recommendations for each colour zone and 
ZOS. Include information on habitat sensitivity, anthropogenic disturbance risks and 
acceptable activities. Also provide conservation recommendations for the lake. 



Living Lakes Canada  

45 

Foreshore Integrated 
Management Pan - Methods 

Step 3: Review and update (as necessary) the Activity Risk Matrix (ARM) and 
associated recommendations. The ARM identifies the level of risk of typical activities 
for each colour zone and for the ZOS. The risk is indicative of the acceptability of a 
project to regulators.  

Step 4: Provide an overview to guide the applicant in identifying the necessary 
regulatory approvals/permits/authorizations (collectively ‘approvals’) to be obtained. 

 Step 1 - Prepare the FDG Map 

The FDG map synthesises pertinent ecological information, and is a primary reference tool 
when planning foreshore developments. Prepare the FDG map using the FHSI tabular and 
mapping outputs. Depict the following two items on the maps (using the colour scheme 
provided in Appendix D):  

1. The FHSI Ecological Rankings for each segment. The rankings are shown as one of 
five colours zones, ranging from very high to very low value.  

2. The ZOS. Every ZOS is presented as either a polygon, line, or point, with an outer 
buffer. This buffer accounts for unknowns of the ZOS full extent, and protects the 
core ZOS from potential impacts from adjacent activities (see working example in 
Appendix C). Details on each ZOS, including how each was defined, and how the 
buffers were determined are presented in Section 6.4).  

The proponent (or the developer, their contractor, or the regulatory reviewer) can use the 
FDG map to identify the values present along or within their proposed development area. 
Together, the FHSI Ecological Rank and the ZOS mapped features provide a science-based 
tool to guide development planning. 

 First Nations Traditional Ecological Knowledge (TEK)  

If TEK has not already been included in the FHSI, and/or if the FDG is a standalone report, 
then identify if efforts to obtain TEK were made and how they have informed the FDG. In 
general, if TEK was provided, identify: 

1. The quantity and quality of the information.  

2. How TEK was incorporated (Pathway 1 or 2; see Appendix A), and the implications 
of that pathway. 

o Pathway 1 is where quantitative TEK was provided, and was incorporated 
into the FHSI calculations, under the corresponding category (e.g., fish, 
wildlife, herptile, waterfowl etc.). The information may have also been 
mapped as a ZOS. This information would be presented on the FDG map 
with the activity risk determined using the standard FDG steps presented 
here (e.g., the recommendations and existing ARM would apply). 

o Pathway 2 is where qualitative biological TEK was provided. Although this 
information would likely not be included in the FHSI, it may be identified and 
mapped if the FIMP working group deems the information important and 
relevant and is included in the Terms of Reference for the FIMP. The First 
Nation consultation process should be outlined. Pathway 2 TEK may also be 
identified in the FDG report. This may involve development of a unique ARM 
that applies only to TEK ZOS. 
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 Step 2 – Provide Colour Zone, ZOS and Conservation Recommendations 

Provide recommendations for each colour zone and ZOS by using the FHSI results to 
complete the summary tables in the template FDG document. Present the recommendations 
to guide development proposals to reduce the impacts on sensitive fish and wildlife values. 
The fish and wildlife value/risk and subsequent regulatory review process are highest in red 
zones and areas with ZOS. Identify that areas with the highest natural value will require the 
highest level of on-going protection. Further, identify that the values/risk in the grey zones 
are lowest, and that since there is already likely significant impact from development in these 
areas, future development therein would generally cause less impact provided current 
mitigation guidelines are followed. 

Project proponents should review and consider the FDG recommendations for the colour 
zone and ZOS where their project is situated. This information will provide and 
understanding of the values and risks present and guide their planning decision moving 
forward. 

 Shoreline Colour Zone Recommendations 

Prepare a summary table for each shoreline colour zone, which includes the following 
information that would be relevant to the lake segments represented by the colour zone:  

o The percent of the lake shoreline represented by the colour zone. 
o The main values that were present in or define the colour zone.  
o If the study is a re-FIM, identify the rate of change seen in the lake for the colour zone, 

and provide a statement on the relevance of the change. 
o Recommendations to potentially minimize impacts on the colour zone (including 

acceptable and unacceptable activities).  
o Opportunities for restoration. 

An example of a summary table for a shoreline colour zone is provided below. Note that in 
the FDG template and the example below, the [blue font text in square brackets flags 
information that the FDG author is to insert], while the black font is considered standard 
information that remains consistent amongst lake reports.   
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Red Shoreline 

Defined by: Very High FHSI ecological rank. 
    

FHSI summary: Red zones account for X% of the total shoreline length of Y Lake.  
    

Sensitivity 
Summary: 

Red shoreline areas have been identified as essential for the long term 
maintenance of fish and/or wildlife values through the FHSI Analysis. 
These areas are essential for fish and/or wildlife populations. [Use the 
FHSI results to summarize the main values that define these areas. If 
this is a re-FIM, identify the rate of change seen in the lake, and make 
a statement on the relevance of this change]. 

    

Recommendations: Due to their high value (sensitive communities present), Red shoreline 
areas are recommended to have limited development to promote 
conservation use. Low impact water access recreation and traditional 
First Nation uses are examples of acceptable activities in these areas, 
while permanent structures or alteration of habitats are not. Habitat 
restoration may be appropriate in these areas, where applicable. 
Invasive aquatic plant removal is often acceptable, provided there is an 
approved aquatic plant removal program, including trained personnel, 
and appropriate permitting in place. [If possible, expand on the 
recommendations – e.g., by identifying opportunities for restoration]. 

 

 ZOS Recommendations 

To prepare the ZOS recommendations, use the FHSI results to identify all the ZOS that are 
present along the lake shoreline. Create summaries similar to the one below for each unique 
ZOS. The FDG template report provides empty ZOS template tables for each ZOS category. 
Delete the tables that are not relevant to the lake of interest. Include the following information 
for each ZOS:  

o The specific species or habitat value represented by the ZOS. 
o The information used to map the main body (line, point or polygon) of the ZOS. 
o The methods/assumptions used to establish the buffer.  
o What makes this an important value.  
o Provide recommendations on how to protect this ZOS from development impacts.   

The proponent should refer to the FDG map and identify if the proposed development aligns 
with the outer edge of a mapped ZOS buffer. Then the proponent should refer to the 
corresponding ZOS summary table for general information on the values present and 
recommendations to reduce impacts. 
 

Fisheries - Kokanee spawning area 

Lake summary: [Input lake ZOS specific text here on: a) what the ZOS is, b) the 
information used to map the main body (line, point or polygon) of the 
ZOS, and c) the methods/assumptions used to establish the buffer. 
For example:  
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Kokanee spawning areas were mapped as polygons along the 
shoreline using the provincial fisheries database accounts (iMap). 
The polygon boundaries were confirmed during the FIM survey, by 
ensuring suitable gravel was present in the mapped locations. 
Kokanee spawning polygons were mapped in segments 1, 7 and 15. 
These were respectively located at the inlet of the lake, at the mouth 
of the main tributary flowing into the lake, and at the lake outlet. A 30 
m buffer was applied to the ZOS, around its full perimeter. This buffer 
was recommended to protect the spawning area from neighboring 
development risks, and to capture peripheral spawning areas that 
may have been missed in the assessments].  

    

Sensitivity summary: [Input details on why this was selected as a ZOS. Example: 

Kokanee spawning habitat is important to the long-term viability of 
this species. It is limited to only select locations along the shoreline 
where suitable conditions are present. These conditions include a 
combination of appropriate gravel bed areas, and the presence of 
upwelling or springs to keep the gravels clean and allow the eggs to 
be oxygenated].   

    

Recommendations: [Input recommendations on how to protect this ZOS from 
development impacts. For example:  

These sensitive habitats are to be protected, with no permanent 
developments recommended both within and adjacent to the 
mapped polygon areas. A buffer of 30 m. is recommended. 
Development proposed, with the potential to impact the habitat would 
likely require a fisheries authorization. A QEP is recommended to be 
retained if development is proposed here.]  

 

 Shoreline Conservation Recommendations 

Summarize the shoreline conservation recommendations for your lake of study. Use the 
FHSI, FNTEK, local land use plans, community consultations, Re-FIM rate of change data 
and other available sources of information to identify conservation areas that should be 
considered for long term protection. Conservation zones by their nature will exclude most 
activities. Management options for conservation areas should be established. A limited 
number of activities such as low impact nature trails could be considered but should be 
consistent with management objectives. Identify potential options to protect each 
Conservation Zone. This may include: a) establishment of protected areas (potentially 
through any level of government); b) Section 16 Land Act Reserves; c) regional or municipal 
official community plans (OCPs) which designate these areas as development permit areas 
of limited development potential (e.g., not within an Urban growth boundary as an example); 
or, d) through private land conservation agreements, such as tenure covenants or direct 
land sales to land conservancy organizations such as the Land Conservancy of Canada. 
Landowners may want to sell, place a covenant on, or swop land in exchange for regulatory 
approval of their project.  
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 Step 3. Review and Update the Activity Risk Matrix (ARM), Which Determines 
Project Risk. 

An Activity Risk Matrix (ARM) is supplied in the FDG template (see example below in Table 
1). The ARM was created based on the concept that the potential for negative potential 
environmental impacts are deemed greatest in areas where values and risk are highest. In 
the ARM, each colour zone and activity combination has been rated as having a risk of 
either: Very High (VH), High (H), Moderate (M), or Low (L). These risk ratings reflect the 
potential impacts on fish and wildlife, with a Very High risk posing the greatest potential 
concern, and the Low Risk a lower level of concern. The ARM also identifies that if a ZOS 
is present, the risk also increases. The developer should refer to the ARM to determine what 
the predicted level of risk is for their specific proposed activity, given the shoreline colour 
zone and ZOS present. 

 
Table 1.  Activity Risk Matrix (Risk ratings: NA = Not Allowed, VH = Very High, H = 
High, M = Moderate, and L = Low) 
(Note for the FIM technical committee - Refer to excel spreadsheet for the full working draft, with 
notes etc)  

 

Activity 

Risk rating based on Ecological 
Ranking 

Risk rating if 
Zone of 

Sensitivity 
Present 

Very 
High 

High Moderate 
Low / 
Very 
low 

Aquatic Vegetation Removal           

Removing native aquatic vegetation - by hand, or 
mechanical cutting for swimming areas and private 
beach access 

VH VH VH VH NA 

Removing non-native/invasive aquatic vegetation - 
by hand or mechanical cutting for swimming areas 
and private beach access 

VH VH H M NA 

This step in the methods involves simply reviewing the ARM provided in the template and 
updating it, if appropriate. Note, the risk rating for the various ecological colour zones were 
developed and revised by EKILMP, through subsequent studies (Kootenay Lake), and 
during this Living Lakes methods process. Any changes to existing risk should be done with 
careful consideration. An excel version of the ARM has been made available to support 
updates.  

One example of a change to the ARM is to add a new activity that is not already listed, and 
to determine the risk for each colour zone appropriately. Another potential update may be 
to incorporate the Not Allowed risk (NA). Currently, NA is only present for ZOS, given their 
unique high values. It is recognized that NA is not legally binding, since a DFO authorization 
could be sought to destroy fish habitat in a designated NA zone. However, if there was 
consensus among the lake partnership or management group, the FDG could incorporate 
a policy of Not Allowed for other high value colour zones (conservation candidates) and/or 
for select activities. This was done at Kootenay Lake, whereby new groynes and residential 
boathouses were determined to be Not Allowed in any colour zone (Kootenay Lake 
Partnership 2019). Overall, the NA risk should be included in the ARM if significant and 
negative impacts will occur. The FDG would thus provide a science based recommendation 
based on the risk, but the legal decision would lie with the agencies. 
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Additionally, the template report, provides a general mitigation hierarchy, and overarching 
recommendations for combined Very High and High risk activities, as well as for combined 
Moderate and Low risk activities. The author of the FDG report may wish to further expand 
or clarify on these recommendations.  

 Step 4 – Provide a Regulatory Process Guide  

As a final step, review and update the information presented in the FDG template, which 
outlines applicable regulatory requirements necessary for projects to proceed. This 
includes: 

a. The list of federal, provincial and local environmental legislation that may be 
applicable.  

b. The table outlining the typical regulatory requirements for each activity listed in the 
ARM (example section provided below in Table 2),  

c. The list of provincial best management practices (BMP) available.  
 

Table 2.  Summary of typical legal environmental requirements for select 
development activities. (example section). 

(Note for the FIM technical committee - Refer to excel spreadsheet for the full working 
draft with notes etc.)  

Activity 
Crown Land 

Tenure 

BC Water 
Sustainability 
Act (Approval 
or Notification) 

Canada Fisheries 
Act Review 

Aquatic Vegetation Removal       

Removing native aquatic vegetation - by 
hand, or mechanical cutting for swimming 
areas and private beach access 

N Y 
Refer to DFO 

website 

Removing non-native/invasive aquatic 
vegetation - by hand or mechanical cutting 
for swimming areas and private beach 
access 

N Y 
Refer to DFO 

website 

 

In addition review and update the final FDG template section accordingly, which outlines 
other considerations to facilitate project review. This section identifies circumstances where 
the installation of past structures may result in concerns that impact the regulatory review of 
new works, and provides approaches to facilitate the review of new proposed works.  

Given the information presented in the template, there will likely be limited writing to 
complete this final step of preparing the FDG. Some additional resources to aid with this 
task of reviewing the supplied information and making updates are:  

o A list of current provincial BMPs is available at: 
https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/laws-
policies-standards-guidance/best-management-practices ]. 

o DFO Project’s near water website: https://www.dfo-mpo.gc.ca/pnw-ppe/index-
eng.html  

o Contact FrontCounterBC or the relevant provincial agency that coordinates 
environmental applications.  

https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/laws-policies-standards-guidance/best-management-practices
https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/laws-policies-standards-guidance/best-management-practices
https://www.dfo-mpo.gc.ca/pnw-ppe/index-eng.html
https://www.dfo-mpo.gc.ca/pnw-ppe/index-eng.html
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Appendix A. Incorporating First Nations Traditional Ecological Knowledge 

Introduction 

The FIMP framework is designed to incorporate First Nations Traditional Ecological 
Knowledge (TEK) when it is available. While including TEK into FIMP Projects is not 
generally a legal requirement given the nature of these types of Projects, its strongly 
encouraged because TEK can contribute to a broader understanding of existing ecological 
values. The objectives of this Appendix are to:  

• Introduce the regulatory background; 

• Define TEK as it pertains to the FIMP framework; 

• Discuss the two pathways for including TEK in Projects; and  

• Provide guidance for engaging First Nations on FIMP Projects.  

Regulatory Background 

Section 35 of the Constitution Act (1982) provides recognition and protection of existing 
Aboriginal and treaty rights. It also stipulates that the Crown has a duty to consult First 
Nations when it acts in a manner that may adversely affect those Aboriginal and treaty rights 
(MVEIRB 2005; Sterling and Landmann undated). While FIMP Projects do not generally 
interact with Aboriginal and treaty rights, there is still ample room to engage, build 
meaningful relationships, and develop strategic land planning tools that consider First 
Nations TEK.  

In 2007, the United Nation (UN) General Assembly adopted the Declaration on the Rights 
of Indigenous Peoples (UNDRIP). It’s made up of 46 articles that outline Indigenous peoples’ 
rights to identity, culture, language, community, education, and health, among others (BC 
Gov 2020a). For example, Article 31 of UNDRIP states (UNDRIP 2020): 

“Indigenous peoples have the right to maintain, control, protect and develop 
their cultural heritage, traditional knowledge and traditional cultural 
expressions, as well as the manifestations of their sciences, technologies 
and cultures, including human and genetic resources, seeds, medicines, 
knowledge of the properties of fauna and flora, oral traditions, literatures, 
designs, sports and traditional games and visual and performing arts. They 
also have the right to maintain, control, protect and develop their intellectual 
property over such cultural heritage, traditional knowledge, and traditional 
cultural expressions.” 

While the UN Declaration is not legally binding according to international law, it was passed 
into BC legislation in 2019 (BC Gov 2020b). By passing UNDRIP into legislation, BC has 
made an important step towards reconciliation. The BC UNDRIP Act (2019) reaffirms UN 
UNDRIP Article 31, and states the following: 

“For the purposes of implementing this Act, the government must consider 
the diversity of the Indigenous peoples in British Columbia, particularly the 
distinct languages, cultures, customs, practices, rights, legal traditions, 
institutions, governance structures, relationships to territories and 
knowledge systems of the Indigenous peoples in British Columbia.” 

mailto:ecoscape@ecoscapeltd.com
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Defining TEK 

Traditional Ecological Knowledge (TEK) is difficult to define because it’s not static. It’s 
wisdom that accumulates and evolves over time (MVEIRB 2005). Nonetheless, TEK 
generally consists of (MVEIRB 2005): 

1) Knowledge about the environment (e.g., specific observations about biophysical 
phenomena, associations, or patterns); 
 

2) Knowledge about the use and management of the environment (e.g., common 
practices that exist currently or that occurred in the past); and  
 

Environmental values (which are strongly influenced by culture and spirituality, as well as 
morals and ethics). 

The Forest Stewardship Council of Canada (FSC), in its Free, Prior and Informed Consent 
Guidance (2019), defines Traditional Knowledge as: 

“Information, know-how, skills and practices that are developed, sustained 
and passed on from generation to generation within a community, often 
forming part of its cultural or spiritual identity.” 

Because the breadth of information that can constitute TEK is so large, it’s usefu l to keep 
the objectives and scope of the FIMP framework in mind when engaging with First Nations. 
Since the focus of FIMP is on fish and wildlife values, the most relevant (and applicable) 
TEK will also be information related to fish and wildlife values such as known spawning 
areas, key migration corridors, or other types of biological information. In contrast, TEK 
related to other topics (e.g., archaeology, spirituality, social, and ceremonial practices) are 
more difficult to include in the FIMP framework and are generally not included in the 
Foreshore Habitat Sensitivity Index. These data can still be considered in the Foreshore 
Guidance Document, but expanding upon, or including the datasets supporting these other 
values are not normally included in the FIM dataset or analyzed in the FHSI process.  

Benefits of Including TEK 

1. It can add unique information or fill knowledge gaps in western science. 
2. It can provide a historical perspective since it often consists of large, long-term sets 

of observations about the abiotic and biotic environment. 
3. It can identify unique associations or linkages between seemingly unrelated 

components or events. 
4. It can provide local First Nations communities the opportunity to support Foreshore 

Integrated Management Plans for lakes in their territories. 

Methods 

Overview 

There are two pathways that First Nations TEK can be incorporated into FIMP Projects. 
Quantitative fish and wildlife data can be incorporated via Pathway 1—the FSHI Analysis 
(Section 2.5), while qualitative or sensitive data can be included via Pathway 2—designated 
interest areas (similar to Zones of Sensitivity in Section 3.5). The pathway used to include 
TEK will determine how the information is treated in the FDG. That is, TEK included via 
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Pathway 1—the FHSI Analysis, will influence the FHSI Ecological Rankings and be subject 
to the same recommendations made in the Activity Risk Matrix. In contrast, TEK included in 
FIMP Projects via Pathway 2—mapped polygons, will be flagged for further considerations 
in the FDG. Data included this way will not influence the FHSI analysis and no additional 
risk assessment will be completed by the FIMP Project Team (i.e. the Activity Risk Matrix 
will not be applied to mapped TEK polygons). However, there may be opportunities to 
develop unique recommendations for TEK polygons, depending on the circumstance at 
hand. 

Foreshore Habitat Sensitivity Index 

Pathway 1—FSHI Analysis 

As mentioned, quantitative TEK data can be included in the FHSI analysis. In this way, the 
data would influence the FHSI Ecological Rankings and be subject to the same 
recommendations outined in the FDG report.  

To include First Nations TEK in the FHSI, the data must be unmasked (i.e., all facets of the 
data must be made transparent to the Project Team) so that all the same QAQC procedures 
can be applied. One of the most important being, that the TEK must be compared against 
all existing information to avoid double counting, and biasing the results (in favour of 
whatever data are double counted). It is not recommended to include TEK data in the FHSI 
analysis if it is masked. Instead, consider including these data via Pathway 2 as mapped 
polygons. 

Pathway 2—Mapped Polygons 

If the TEK data are qualitative (or must remain masked due to their sensitive nature), they 
cannot be used in the FHSI analysis. However, they can be geospatially mapped and used 
to flag areas that warrant further consideration. In this case, the TEK data will not influence 
the FHSI results, but rather will appear in the final FDG maps as important indicators of First 
Nations fish and wildlife values. 

Foreshore Management Guidelines 

The pathway used to include TEK in the FIMP framework will dictate how the information is 
treated in the FDG. That is, TEK included via Pathway 1—FHSI Analysis will influence the 
habitat segment rankings (Section 2.5) and be subject to the same recommendations made 
in the Activity Risk Matrix (Section 6.0). In contrast, TEK included in FIMP Projects via 
Pathway 2—Mapped Polygons, will be flagged for further consideration in the FDG report. 
No additional risk assessment will be completed by the FIMP Project Team. That said, there 
may be opportunities to develop unique recommendations for mapped TEK polygons, 
depending on the circumstance at hand. 

TEK Acquisition Procedures 

Principles 

1. Traditional knowledge is the intellectual property of the First Nations. Determine 
how prior informed consent will be obtained from participating traditional 
knowledge holders. 
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2. Be clear about what TEK may be most useful to the Project. 
3. Understand and follow the established traditional knowledge policies from local or 

regional First Nations organizations 
4. Consider any budgetary measures that may be necessary to allow First Nations to 

provide TEK. 
5. Provide reasonable time for First Nations to provide TEK.  
6. Determine if available TEK can be used as provided or requires further research. 

Consider project timelines and budgets when determining if additional TEK studies 
are possible. 

7. Make efforts to keep TEK in context (since disaggregating information can lead to 
loss of connections or misinterpretation). 

8. Determine accuracy of shared TEK information (and potentially adjust weightings 
or inclusion/exclusion of the data accordingly). 

9. Ensure the TEK is credible (e.g., collected following community protocols and peer-
reviewed by the First Nations community). 

10. If First Nations do not want to share TEK, the Project Team cannot impose the 
request on them. In this case, the Project Team should report on the reasons why 
TEK was not provided. 

11. Report back to First Nations on how the TEK was included in the Project. 

Data Acquisition  

The following steps are recommended for requesting First Nations TEK: 

1. Determine the geographic area of interest and identify overlap with First Nations 
territories. 

2. Identify the appropriate communities, First Nation organizational structures, and 
contact persons and explain the FIMP Project details and data-sharing request (via 
email, phone, and/or in-person).  

3. Propose a meeting to introduce the Project, the FIMP framework and role of TEK in 
FIMP. Address any comments or concerns expressed by First Nations. 

4. Discuss and agree if possible, on a process for data, budgets (as necessary and 
appropriate), formats and timelines for TEK data acquisition. 

5. Review, understand, and follow all TEK policies and terms of use (e.g., prior 
informed consent, sensitivity of the information and/or confidentiality agreements, 
data storage and access restrictions). 
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Appendix B. Foreshore Inventory and Mapping Database Definitions Table 

 

Dictionary 
Section 

Abbreviated 
Database 
Column 
Heading 

Un-
Abbreviated 

Column 
Heading 

FIM 
Ver. 
V. 
2.6  

FIM 
Ver. 

Prior to 
V. 2.6 

Type Definition 
Unit of 

Measurement 

Mandatory 
Field? 

(Yes/No) 

L
a

k
e

 R
e

fe
re

n
c
e
 

LAKE_NAME Lake Name     
Alphan
umeric 

The official name of the lake (Gazetted) being surveyed 
from provincially sourced website.  

  Yes 

LAKE_REFER
ENCE 

Lake 
Reference 

    
Alphan
umeric 

Local (Alias) regional name for a lake. Examples 
include "Arms" like Seymour, North, or West Arm. 

  No 

LAKE_LEVEL Lake Level   Numer
ic 

This field is for the current level or elevation of gauges 
lakes on the date of the assessment. This field should 
be left blank if the lake level is unknown or if the lake is 
not guaged.  

Meter or Meters 
Above Sea Level 

(MASL) 
No 

HWM 
High Water 
Mark 

    TBD 

The mean maximum over a 2-5 year period, using staff 
guage measurements. If not available, examine 
shoreline for evidence of water level heights. Examples 
include marks on rock faces, trees, lichen, wave action 
debris lines, ice damage, pollen lines etc. 

Meter or Meters 
Above Sea Level 

(MASL) 
Yes 

SECHI_DEPT 
Sechi 
Depth 

    
Numer
ic 

Secchi depth is measured by deploying a secchi disc 
from the shaded side of a vessel until it is no longer 
visible and then measuring the point where it reappears 
upon raising it. The depth of this point is recorded from 
the water surface to the disk. 

Meter No 

ORGANIZATI 
Organizatio
n 

    
Alphan
umeric 

Organization is the government, non-profit 
organization, or companies who are responsible for 
collection of the field data. 

  Yes 

DATE Date     
Alphan
umeric 

Date field data was collected. DD-MMM Yes 

YEAR Year   Alphan
umeric 

Year field data was collected YYYY Yes 

TIME Time     Time Time field data was collected using 24-hour clock. 0:00 Yes 

CREW Crew     
Alphan
umeric 

Include the intials of all field crew, including boat 
operators. 

  Yes 

WEATHER Weather     
Categ
orical 

Categorical options include Light Rain, Heavy Rain, 
Snow/Sleet, Over Cast, Clear, Partly Cloudy, and 
Other. If the Other category is selected, describe 
weather observations in the comments field. 

  No 

AIR_TEMP 
Air 
temperature 

    
Numer
ic 

Air temperature observed during the start of the 
assessment. 

Celsius No 

WATER_TEMP 
Water 
Temperatur
e 

    
Numer
ic 

Water temperature recorded during the start of the 
assessment.  

Celsius No 

JURISDICTI 
Jurisdicatio
n  

    
Alphan
umeric 

Jurisdiction is the governmental entity (e.g. crown land, 
local government, regional district, native band) that 
has predominant governance over the shoreline being 
assessed. If possible, field assessors should break 
segments at all major changes in jurisdiction to allow 
for better management of shore line segments. If a 
segment break is not included at a change in 
jurisdiction, the jurisdiction with the predominant length 
of shoreline should be listed here and the secondary 
jurisdiction should be noted in the comments field. 

  No 

RD_ELECT 

Regional 
District 
Electoral 
Area 

    
Alphan
umeric 

Indicate the Regional District Electoral Area with the 
predominant length of shoreline and the secondary 
Regional District can be noted in the comments field, if 
necessary. This field is optional and only needs to be 
added if required. 

  No 

COMMENTS Comments     
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

S
e

g
m

e
n

t 
C

la
s
s
 

SEGMNT_NU
M 

Shoreline 
Segment 
Number 

    
Numer
ic 

Shoreline segment number is the unique numerical 
identifier given to each segment.  Typically, shore 
segments begin at "1" and continue until the entire 
shoreline has been mapped.  

  Yes 

SHORE_TYPE Shore Type 

  

  
Categ
orical 

Select the predominant shore type that occurs along 
the length of the shore segment (i.e., the highest 
percentage of the lineal shoreline length). Shore types 
include Cliff/Bluff, Rocky Shore, Gravel, Sand, Stream 
Mouth, Wetland, and Other. If other is selected,  
describe the shore type observed in the comments.  

  Yes 

SHORE_MODI 
Shore Type 
Modifier 

    
Categ
orical 

Describe significant shoreline modifications that 
influence the shoreline. Choices include Log Yard, 
Small Marina (6-20 slips), Large Marina (greater than 
20 slips), Railway, Roadway, Utility Corridor (hydro, 
gas, fiberoptic), None, and Other.  If other is selected, 
the comments field should be used to identify the 
modifier.  If the field is left blank, users should assume 
that there is no shoreline modifier. 

  Yes 
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SLOPE Slope     
Categ
orical 

Categories include Low (less than 5%), Medium (5-
20%), Steep (20-60%), Very Steep (>60%), and Bench.  
A bench is a shoreline that rises steeply, has a flat area 
typically greater than 15 horizontal meters, and then 
rises steeply again. On bluff shore types are typically 
steep or very steep (i.e., do not use bench). 

  Yes 

LAND_USE Land Use     
Categ
orical 

Land use is a categorical field that is used to describe 
the predominant land use observed along the segment 
within an area of up to 50 m within the vegetation band 
zones. Categories include Agriculture, Commercial, 
Conservation, Forestry, Industrial, Institution, Multi-
Family, Natural Area, Park, Recreation, Single Family, 
Rural, Transportation, and Urban Park. 

  Yes 

LEV_OF_IMP 
Level of 
Impact 

    
Categ
orical 

Disturbance categories include High (>50%), Medium 
(10-50%), Low (<10%), or None. Disturbances are 
considered any anthropogenic influence that has 
altered shoreline including foreshore substrates, 
vegetation, or the shoreline (e.g., retaining walls). Level 
of impact is considered both looking at the length of the 
shore line (i.e., along the segment) and the depth of the 
shore zone area between 15 to 50 m back. Assessors 
should consistently use the same criteria to determine 
the level of impact. 

  Yes 

LIVEST_ACC 
Livestock 
Access 

    
Categ
orical 

Livestock access is a categorical field that is used to 
determine whether livestock, such as cattle, have 
access to the foreshore. This can be completed in the 
field and reevaluated during the office analysis. 
Choices include Yes or No or blank. If the field is left 
blank, one should assume that cattle do not have 
access. 

  No 

DISTURBED 

Percentage 
of the 
Shoreline 
that is 
Disturbed 

    
Numer
ic 

Assessors should use a combination of field 
observations and airphoto interpretation to determine 
the percentage disturbed using 5% increments. 
Generally, the percentage disturbed should correspond 
to the level of impact (i.e., a high percentage of 
disturbance should translate into a High level of 
impact). The summation of the Percentage Disturbed 
and the Percentage Natural should equal 100%.   

% Yes 

NATURAL 

Percentage 
of the 
Shoreline 
that is 
Natural 

    
Numer
ic 

Assessors should use a combination of field 
observations and airphoto interpretation to determine 
the percentage in natural condition using 5% 
increments. Generally, the percentage natural should 
correspond to the level of impact. The summation of 
the Percentage Disturbed and the Percentage Natural 
should equal 100%. 

% Yes 

PHOTONUM 
Photo 
Number  

    
Alphan
umeric 

The number / name of the photo that is most 
representative of the segment indicated in 
SEGMNT_NUM 

  No 

PHOTO_STAR
T 

Number of 
photo at 
segment 
start 

    
Alphan
umeric 

The number / name of the photo taken at the beginning 
of the segment indicated in SEGMNT_NUM 

  No 

PHOTO_END 

Number of 
photo at 
segment 
end 

    
Alphan
umeric 

The number / name of the photo taken at the end of the 
segment indicated in SEGMNT_NUM 

  No 

TAPE_NUMB 
Tape 
Number 

    
Alphan
umeric 

Original Video tape number   No 

VIDEO_TIME Video Time     
Alphan
umeric 

Start and stop time of the video segments. Assessors 
may also just enter in the start time of the segment, as 
it is generally inferred that the start time of one 
segment corresponds with the stop time of a previous 
segment. 

  No 

CMMNT_CLAS 
Class 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

S
h

o
re

 T
y
p
e
 

CLIFF_BLUF 
Cliff and/or 
Bluff Shore 
Type 

    
Numer
ic 

The Cliff / Bluff field contains the percentage of the 
segment, based upon the shore segment length, that is 
a cliff or bluff shore type. A cliff shore type is typically 
very steep with substantial vertical elements. A bluff 
shore type is typically steep or very steep, and then flat 
for a substantial distance. 

% Yes 

ROCKY 
Rocky 
Shore Type 

  

Low 
Rocky 
Shorelin
e and/or 
Vegetat
ed 
Shorelin
e 

Numer
ic 

The Rocky Shore field contains the percentage of the 
segment, based upon the shore segment length, that is 
rocky. Rocky shores consist mostly of boulders and 
bedrock, with components of cobble and some gravels. 
These shores tend to occur on steeper shorelines. 
Previous versions of the data dictionary called these 
shorelines low rocky shorelines or possible (but less 
so) vegetated shorelines. 

% Yes 
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GRAVEL_STY
PE 

Gravel 
Shore Type 

  

Gravel 
Beach 
Shore 
Type 

Numer
ic 

The Gravel shore type field contains the percentage of 
the segment, based upon the shore segment length, 
that is predominantly gravel. Gravel shores tend to 
occur on Low or Medium slopes, and substrates are 
predominantly gravels and cobbles. These shore types 
may also contain small percentages of gravels and or 
bedrock. 

% Yes 

SAND_STYPE 
Sand Shore 
Type 

  

Sand 
Beach 
Shore 
Type 

Numer
ic 

The Sand shore type field contains the percentage of 
the shoreline, based upon the shore segment length, 
that is a sand beach. Sand shore types tend to occur 
on Low slope shorelines and are predominated by 
sands and small gravels. These shore types may also 
contain some gravel shoreline areas in places that are 
more exposed to wind and wave action (e.g., points).   

% Yes 

STREAM_MOU 
Stream 
Mouth 
Shore Type 

  

Alluv_F
an or 
Alluvial 
Fan 

Numer
ic 

The Stream Mouth shore type field contains the 
percentage of the shoreline, based upon the shore 
segment length, that is a stream mouth. A stream 
mouth is defined as the confluence between a lake and 
a stream or a river where the stream has a direct 
influence on sediment movements and deposition or is 
part of the active floodplain. Typically, the stream 
mouth segment is larger for rivers and smaller for 
creeks. A separate segment should be created for 
stream mouths where the length along the shoreline is 
greater than 50 m. A point location (nested feature) is 
added for stream mouths where the length along the 
shoreline is less than 50 m. 

% Yes 

WETLAND 
Wetland 
Shore Type 

    
Numer
ic 

The Wetland shore type field contains the percentage 
of the shoreline, based upon the shore segment length, 
that is a shore marsh wetland. A wetland segment 
typically occurs on Low slope sites where the littoral 
zones is wide and shallow, substrates are 
predominantly silts, organics, or clays, and there is 
emergent vegetation present. Wetlands that span 
greater than 50 m along the segment should be 
designated as their own segment. A point location is 
added for wetlands that span less than 50 m. For 
segments with large shore wetlands or emergent 
vegetation, Littoral Bands can be used to provide a 
more accurate description of the area.  

% Yes 

OTHER 
Other 
Shore Type 

    
Numer
ic 

The Other shore type field allows assessors to enter in 
shore types that do not fit into one of the general 
categories above.  If the other shore type field is used, 
assessors should add comments to describe the shore 
type and provide justification for use of this field. 

% No 

STYPE_COMM 
Shore Type 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

L
a

n
d

 U
s
e
 

AGRICULTUR 
Agriculture 
Land Use 

    
Numer
ic 

The Agriculture land use field is the percentage of the 
shoreline, based upon the shore segment length, that 
is predominantly used for crop based agriculture or as 
active livestock range lands (i.e., extensive holding 
areas, large numbers of cattle).  Livestock pastures 
that are not active rangelands (i.e., a few cows or 
horses) are not considered an agriculture land use (see 
rural).  

% Yes 

COMMERCIAL 
Commercial 
Land Use 

    
Numer
ic 

The Commercial land use field is the percentage of the 
shoreline, based upon the shore segment length, that 
is predominantly used for commercial purposes. 
Commercial purposes include anything that is operated 
as a business such as retail, hotels, food 
establishments, marinas with fuel, stores and can also 
include campsites used for recreation and RV pads etc.  
Commercial areas tend to occur along highly impacted 
shorelines. Where feasible, significant commercial 
areas should be part of one segment because the land 
use on these shore types has a different assortment of 
potential impacts. Commercially zoned, but yet to be 
constructed areas, may also warrant their own 
segment. 

% Yes 

CONSERVATI
ON 

Conservatio
n Land Use 

    
Numer
ic 

The Conservation land use field is the percentage of 
the shoreline, based upon the shore segment length, 
that is predominantly used for conservation of critical or 
important habitats. Conservation shorelines include 
lands held by conservation groups (e.g. Nature 
Conservancy of Canada, Land Conservancy, etc.), 
biological reserves or other conservation properties.  
Conservation lands cannot occur on privately held 
shorelines, unless conservation convenants or other 
agreements are in place to protect areas in perpetuity. 

% Yes 
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FORESTRY 
Forestry 
Land Use 

    
Numer
ic 

The Forestry land use field is the percentage of the 
shoreline, based upon the shore segment length, 
where there is visible evidence of impacts of past or 
present forestry operations. These areas are typically 
Crown Lands that are part of active cut blocks. Log 
Yards are not considered a Forestry land use as they 
are Industrial. 

% Yes 

INDUSTRIAL 
Industrial 
Land Use 

    
Numer
ic 

The Industrial land use field is the percentage of the 
shoreline, based upon the shore segment length, that 
is predominantly used for industrial purposes. 
Examples of industrial purposes include log yards, 
processing facilities, lumber mills, etc.  These 
shorelines are typically heavily impacted. 

% Yes 

INSTITUTIO 
Institutional 
Land Use 

    
Numer
ic 

The Institutional land use field is the percentage of the 
shoreline, based upon the shore segment length, that 
is predominantly used for institutional purposes. 
Examples of institutional land uses include schools, 
public libraries, universities, colleges, etc. 

% Yes 

MULTI_FAMI 
Multi-Family 
Land Use 

  

LU_UR
B_RES 
or 
Urban 
Residen
tial 
Land 
Use 

Numer
ic 

The Multi-Family land use field is the percentage of the 
shoreline, based upon the shore segment length, that 
is predominantly used for multi-family residences. 
Multi-family developments are typically condominiums 
or town homes. 

% Yes 

NATURAL_AR 
Natural 
Areas 

    
Numer
ic 

The Natural Areas land use field is the percentage of 
the shoreline, based upon the shore segment length, 
that is predominantly natural crown lands.  These areas 
do not occur in provincial parklands and cannot be 
privately held. 

% Yes 

PARK 
LU_PARK 
or Park 

      

The Park land use field is the percentage of the 
shoreline, based upon the shore segment length, that 
is predominantly natural areas parklands. Park areas 
can be provincial, federal, or municipal parks.  These 
parks tend to be predominantly natural and are 
different from urban parks, which are used intensively 
for recreational purposes (e.g., public beaches). 

% Yes 

RURAL 
Rural Land 
Use  

    
Numer
ic 

The Rural land use field is the percentage of the 
shoreline, based upon the shore segment length, that 
is predominantly used for rural purposes. Rural 
shorelines are typically large lots, private estates, or 
hobby farms.  Differentiation between rural and single 
family land use can be difficult when lots are narrow but 
deep (i.e., appear dense on the shoreline but extend 
quite far back). When doubt exists between a rural 
designation and a single family land use, assessors 
should be consistent in their judgements. 

% Yes 

SINGLE_FAM 
Single 
Family 
Residential 

  

LU_UR
B_RES 
or 
Urban 
Residen
tial 
Land 
Use 

Numer
ic 

The Single Family Residential land use is the 
percentage of the shoreline, based upon the shore 
segments length, that is predominantly used for single 
family residential purposes. Typically, single family 
residential occurs in more densely developed areas.  
However, seasonal use cottages or cabins can often be 
considered single family residential areas if the 
dwellings have associated outbuildings, docks, and 
other features consistent with more densely developed 
areas.   

% Yes 

TRANSPORTA
TION 

LU_TRANS 

Vario
us 
Refer
ence
s 

  
Numer
ic 

Transportation land use is the percentage of the 
shoreline, based upon the shore segments length, that 
is predominantly used as a transportation corridor. 
Transportation land use includes public roads or 
railways directly adjacent to the shoreline, sometimes 
with fill into the lake. Shorelines dominated by this land 
use tend to have limited riparian vegetation in locations 
of fill, but can maintain larger buffers if initial road or rail 
construction was setback from the water course. This 
land use type may not extend the full extent of the land 
use assessment zone (i.e. 50 m back from the 
foreshore) but should be counted as the predominant 
land use for that area.  

% Yes 

URBAN_PARK 
LU_PARK 
or Park 

      

The Urban Park land use is the percentage of the 
shoreline, based upon the shore segments length, that 
is predominantly used as an urban park. Examples of 
Urban Park include public beaches, picnic areas, etc. 

% Yes 
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UTILITY_COR
R 

Utility 
Corridor 

    
Numer
ic 

Utility Corridor land use is the percentage of the 
shoreline, based upon the shore segments length, that 
is predominantly used as a transmission corridor 
including gas, hydro and fiberoptic transmission lines. 
This land use type may not extend the full extent of the 
land use assessment zone (i.e. 50 m back from the 
foreshore) but should be counted as the predominant 
land use for that area.  

% Yes 

LANDU_COM
M 

Land Use 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

 No 

F
o

re
s
h
o

re
 S

u
b

s
tr

a
te

s
  

FOR_MARL 
Marl 
Substrate 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Marl substrate field allows assessors to enter the 
relative percentage of marl occurring along the 
foreshore. Marl is a substrate that is typically white in 
colour associated with clear lakes and consists of a 
loose clay, precipitated calcium carbonate, 
mollusk/invertebrate shells, and other impurities. 

% Yes 

FOR_MUD 
Mud 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Mud substrate field allows assessors to enter the 
relative percentage of mud occurring along the 
foreshore. Mud is a substrate that is typically dark in 
colour and consists of a mixture of silts, clays, and 
finely decayed organic material that is not typically 
discernable. 

% Yes 

FOR_ORGANIC 
Organic 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Organic substrate field allows assessors to enter 
the relative percentage of organic materials that occur 
along the foreshore. Organic substrates are typically 
associated with wetland sites and consist of detritus 
material that is identifiable to some extent (e.g., sticks, 
leaves, etc.). 

% Yes 

FOR_FINES 
Fine 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Fines substrate field allows assessors to enter the 
relative percentage of fines that occur along the 
foreshore. Fines consist of silts and clays and these 
substrates are typically less than 1 mm in size. Fines 
are differentiated from mud because there is little to no 
organic content. 

% Yes 

FOR_SAND 
Sand 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Sand substrates field allows assessors to enter the 
relative percentage of sands that occur along the 
foreshore. Sands are any particle that contains 
granular particles visible to the naked eye. These 
particles are typically .06 to 2 mm in size. 

% Yes 

FOR_GRAVEL 
Gravel 
Substrates 

  

SUB_G
RAVEL 
or 
Gravel 
Substra
tes 

Numer
ic 

The Grave substrates field allows assessors to enter 
the relative percentage of gravels that occur along the 
foreshore. Gravels are particles that range from 2 mm 
to approximately 64 mm. Thus, they are the size of a 
lady bug to the size of a tennis ball or grapefruit.  This 
field should only be used when substrates are difficult 
to identify and assessors cannot determine whether 
fine and course gravels.  

% No 

FOR_GRAVEL_F
IN 

Fine Gravel 
Substrates 

  

SUB_G
RAVEL 
or 
Gravel 
Substra
tes 

Numer
ic 

The Fine Gravel substrates field allows assessors to 
enter the relative percentage of fine gravels that occur 
along the foreshore. Fine gravels are particles that are 
2 mm to approximately 16 mm or the size of a ladybug 
to the size of a grape. This field should only be used 
when assessors have good visibility and can 
confidently identify fine gravels.  If this field is used, the 
generally gravel category should not be used. 

% Yes 

FOR_GRAVEL_C
OA 

Coarse 
Gravel 
Substrates 

  

SUB_G
RAVEL 
or 
Gravel 
Substra
tes 

Numer
ic 

The Coarse Gravel substrates field allows assessors to 
enter the relative percentage of coarse gravels that 
occur along the foreshore. Coarse gravels are particles 
that are 16 mm to approximately 64 mm or the size of a 
grape to the size of a tennis ball or grapefruit.  This 
field should only be used when assessors have good 
visibility and can confidently identify coarse gravels.  If 
this field is used, the generally gravel category should 
not be used. 

% Yes 

FOR_COBBLE 
Cobble 
Substrates 

  

SUB_C
OBBLE 
or 
Cobble 
Substra
tes 

Numer
ic 

The Cobble substrates field allows assessors to enter 
the relative percentage of cobbles that occur along the 
foreshore. Cobbles are particles that are  64 to 256 mm 
in size (Tennis ball to basketball). 

% No 

FOR_COBBLE_FI
N 

Fine Cobble 
Substrates 

  

SUB_C
OBBLE 
or 
Cobble 
Substra
tes 

Numer
ic 

The Fine Cobble substrates field allows assessors to 
enter the relative percentage of fine cobbles that occur 
along the foreshore. Fine cobbles are particles that are 
64 to 128 mm in size (tennis ball to coconut). This field 
should only be used when assessors have good 
visibility and can confidently identify fine cobbles. If this 
field is used, the general cobble category should not be 
used. 

% Yes 
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FOR_COBBLE_C
OA 

Coarse 
Cobble 
Substrates 

  

SUB_C
OBBLE 
or 
Cobble 
Substra
tes 

Numer
ic 

The Coarse Cobble substrates field allows assessors 
to enter the relative percentage of coarse cobbles that 
occur along the foreshore. Coarse cobbles are particles 
that are 128 to 256 mm in size (coconut to basketball). 
This field should only be used when assessors have 
good visibility and can confidently identify coarse 
cobbles. If this field is used, the general cobble 
category should not be used. 

% Yes 

FOR_BOULDER 
Boulder 
Substrates 

  

SUB_B
OULDE 
or 
Boulder 
Substra
tes 

Numer
ic 

The Boulder substrates field allows assessors to enter 
the relative percentage of boulders that occur along the 
foreshore. Boulders are particles that are greater than 
256 mm in size (bigger than a basketball). These 
substrates cannot typically be lifted by one person as 
they are too heavy.   

% Yes 

FOR_BEDROCK 
Bedrock 
Substrates 

  

SUB_B
EDROC 
or 
Bedrock 
Substra
tes 

Numer
ic 

The Bedrock substrates field allows assessors to enter 
the relative percentage of bedrock that occurs along 
the foreshore. Bedrock is considered any rock where 
blocks are larger than 4 m or is solid, un-weathered 
underlying rock. 

% Yes 

FOR_EMBEDDE
DNE 

Embeddedn
ess 

  

COMPA
CTION 
or 
Compa
ction 

Categ
orical 

Embeddedness is a categorical field that allows 
assessors to enter the approximate embeddedness of 
substrates. Embeddedness is a measure of the degree 
to which boulders, cobbles and other large materials 
are covered by fine sediments. Categories include 
None (0%), Low (0 to 25%), Medium (25-75%), High 
(>75%), or Unknown. When assessors are unclear of 
the embeddedness they should either complete 
measurements of foreshore substrates or leave the 
field as unknown. This field is not mandatory. 

  No 

FOR_SUB_SH
APE 

Shape of 
Substrates 

    
Categ
orical 

Shape is a categorical field that allows assessors to 
identify the shape of larger particles such as cobble or 
boulders. Angular shapes refer to naturally occurring 
angular rock material that has not been substantially 
weathered. Blast rock refers to angular blast rock 
materials, such as rip rap. Smooth materials are rocks 
that are generally rounded. This field should be used to 
describe the predominant substrates that occur along 
the shoreline (e.g., if 85 % of the substrates are round 
and smooth, and 10% are blast rock, the field should 
be used to describe the 85%). This field is not 
mandatory. 

  No 

FOR_COMMNT
_SUB 

Substrate 
Comments 

    
Categ
orical 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

L
it
to

ra
l 
S

u
b

s
tr

a
te

s
  

LIT_MARL 
Marl 
Substrate 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Marl substrate field allows assessors to enter the 
relative percentage of marl occurring along the littoral 
zone. Marl is a substrate that is typically white in colour 
associated with clear lakes and consists of a loose 
clay, precipitated calcium carbonate, 
mollusk/invertebrate shells, and other impurities. 

% No 

LIT_MUD 
Mud 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Mud substrate field allows assessors to enter the 
relative percentage of mud occurring along the littoral 
zone.  Mud is a substrate that is typically dark in colour 
and consists of a mixture of silts, clays, and finely 
decayed organic material that is not typically 
discernable. 

% No 

LIT_ORGANIC 
Organic 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Organic substrate field allows assessors to enter 
the relative percentage of organic materials that occur 
along the littoral zone. Organic substrates are typically 
associated with wetland sites and consist of detritus 
material that is identifiable to some extent (e.g., sticks, 
leaves, etc.). 

% No 

LIT_FINES 
Fine 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Fines substrate field allows assessors to enter the 
relative percentage of fines that occur along the littoral 
zone. Fines consist of silts and clays and these 
substrates are typically less than 1 mm in size. Fines 
are differentiated from mud because there is little to no 
organic content. 

% No 

LIT_SAND 
Sand 
Substrates 

  

SUB_FI
NES or 
Fine 
Substra
tes 

Numer
ic 

The Sand substrates field allows assessors to enter the 
relative percentage of sands that occur along the littoral 
zone. Sands are any particle that contains granular 
particles visible to the naked eye. These particles are 
typically .06 to 2 mm in size. 

% No 
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LIT_GRAVEL 
Gravel 
Substrates 

  

SUB_G
RAVEL 
or 
Gravel 
Substra
tes 

Numer
ic 

The Gravel substrates field allows assessors to enter 
the relative percentage of gravels that occur along the 
littoral zone. Gravels are particles that range from 2 
mm to approximately 64 mm. Thus, they are the size of 
a lady bug to the size of a tennis ball or grapefruit.  This 
field should only be used when substrates are difficult 
to identify and assessors cannot determine whether 
fine and course gravels.  

% No 

LIT_GRAVEL_
FIN 

Fine Gravel 
Substrates 

  

SUB_G
RAVEL 
or 
Gravel 
Substra
tes 

Numer
ic 

The Fine Gravel substrates field allows assessors to 
enter the relative percentage of fine gravels that occur 
along the littoral zone. Fine gravels are particles that 
are 2 mm to approximately 16 mm or the size of a 
ladybug to the size of a grape. This field should only be 
used when assessors have good visibility and can 
confidently identify fine gravels.  If this field is used, the 
generally gravel category should not be used. 

% No 

LIT_GRAVEL_
COA 

Coarse 
Gravel 
Substrates 

  

SUB_G
RAVEL 
or 
Gravel 
Substra
tes 

Numer
ic 

The Coarse Gravel substrates field allows assessors to 
enter the relative percentage of coarse gravels that 
occur along the littoral zone. Coarse gravels are 
particles that are 16 mm to approximately 64 mm or the 
size of a grape to the size of a tennis ball or grapefruit. 
This field should only be used when assessors have 
good visibility and can confidently identify coarse 
gravels. If this field is used, the generally gravel 
category should not be used. 

% No 

LIT_COBBLE 
Cobble 
Substrates 

  

SUB_C
OBBLE 
or 
Cobble 
Substra
tes 

Numer
ic 

The Cobble substrates field allows assessors to enter 
the relative percentage of cobbles that occur along the 
littoral zone. Cobbles are particles that are  64 to 256 
mm in size (Tennis ball to basketball). 

% No 

LIT_COBBLE_
FIN 

Fine Cobble 
Substrates 

  

SUB_C
OBBLE 
or 
Cobble 
Substra
tes 

Numer
ic 

The Fine Cobble substrates field allows assessors to 
enter the relative percentage of fine cobbles that occur 
along the littoral zone. Fine cobbles are particles that 
are 64 to 128 mm in size (tennis ball to coconut). This 
field should only be used when assessors have good 
visibility and can confidently identify fine cobbles. If this 
field is used, the general cobble category should not be 
used. 

% No 

LIT_COBBLE_
COA 

Coarse 
Cobble 
Substrates 

  

SUB_C
OBBLE 
or 
Cobble 
Substra
tes 

Numer
ic 

The Coarse Cobble substrates field allows assessors 
to enter the relative percentage of coarse cobbles that 
occur along the littoral zone. Coarse cobbles are 
particles that are 128 to 256 mm in size (coconut to 
basketball). This field should only be used when 
assessors have good visibility and can confidently 
identify coarse cobbles. If this field is used, the general 
cobble category should not be used. 

% No 

LIT_BOULDER 
Boulder 
Substrates 

  

SUB_B
OULDE 
or 
Boulder 
Substra
tes 

Numer
ic 

The Boulder substrates field allows assessors to enter 
the relative percentage of boulders that occur along the 
littoral zone. Boulders are particles that are greater 
than 256 mm in size (bigger than a basketball). These 
substrates cannot typically be lifted by one person as 
they are too heavy.   

% No 

LIT_BEDROCK 
Bedrock 
Substrates 

  

SUB_B
EDROC 
or 
Bedrock 
Substra
tes 

Numer
ic 

The Bedrock substrates field allows assessors to enter 
the relative percentage of bedrock that occurs along 
the littoral zone. Bedrock is considered any rock where 
blocks are larger than 4 m or is solid, un-weathered 
underlying rock. 

% No 

LIT_EMBEDDE
DNE 

Embeddedn
ess 

  

COMPA
CTION 
or 
Compa
ction 

Categ
orical 

Embeddedness is a categorical field that allows 
assessors to enter the approximate embeddedness of 
substrates. Embeddedness is a measure of the degree 
to which boulders, cobbles and other large materials 
are covered by fine sediments. Categories include 
None (0%), Low (0 to 25%), Medium (25-75%), High 
(>75%), or Unknown.  When assessors are unclear of 
the embeddedness they should either complete 
measurements of foreshore substrates or leave the 
field as unknown. This field is not mandatory. 

  No 

LIT_SHAPE_1 
Shape of 
Substrates 

    
Categ
orical 

Shape is a categorical field that allows assessors to 
identify the shape of larger particles such as cobble or 
boulders. Angular shapes refer to naturally occurring 
angular rock material that has not been substantially 
weathered. Blast rock refers to angular blast rock 
materials, such as rip rap.  Smooth materials are rocks 
that are generally rounded. This field should be used to 
describe the predominant substrates that occur along 
the shoreline (e.g., if 85 % of the substrates are round 
and smooth, and 10% are blast rock, the field should 
be used to describe the 85%). 

  No 

mailto:ecoscape@ecoscapeltd.com


Living Lakes Canada 66 Foreshore Inventory and Mapping 

 

  

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

LIT_COMMNT_
SUB 

Substrate 
Comments 

    
Categ
orical 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 
V

e
g

e
ta

ti
o

n
 B

a
n

d
 1

 

B1_CLASS 

Vegetation 
Band 1 
Land Cover 
Class 

  

RIP_CL
ASS of 
Riparia
n Class 

Categ
orical 

The Vegetation Band 1 Land Cover Class is a 
description of the predominant vegetation class 
present. Class categories include Coniferous, 
Broadleaf, Mixed Forest , Shrubs, Herbs/Grasses, 
Exposed Soil, Landscape/Lawn, Natural Wetland, 
Disturbed Wetland, Row Crops or Unvegetated Sites. 
See FIM methodology document for detailed 
description of each class. 

  Yes 

B1_STAGE 
Vegetation 
Band 1 
Stage 

  

RIP_ST
AGE or 
Riparia
n Stage 

Categ
orical 

The Vegetation Band 1 Stage is a description of the 
structural stage of the dominant vegetation. Stage 
categories include Spare, Grass/Herb, Low Shrubs, 
Tall Shrubs, Pole/Sapling, Young Forest, Mature Forest 
and Old Forest. See FIM methodology document for 
detailed description of each class. 

  Yes 

B1SHRUB_CO 

Vegetation 
Band 1 
Shrub 
Coverage 

  

SHOR_
COVER 
or 
Shore 
Cover 

Categ
orical 

The Shrub Coverage categorically describes shrub 
coverage within the foreshore zone. Categories include 
Sparse (less than 10% shrub coverage), Medium 
(between 10 to 50% coverage) and Abundant (greater 
than 50% shrub coverage). 

  Yes 

B1TREE_COV 

Vegetation 
Band 1 
Tree 
Coverage 

  

SHOR_
COVER 
or 
Shore 
Cover 

Categ
orical 

The Tree Coverage categorically describes tree 
coverage within the foreshore zone. Categories include 
Sparse (less than 10% Tree coverage), Medium 
(between 10 to 50% coverage) and Abundant (greater 
than 50% coverage). 

  Yes 

B1_DISTRIB 
Vegetation 
Band 1 
Distribution 

    
Categ
orical 

The Distribution field is used to describe whether the 
vegetation band described is Continuous or Patchy 
along the segment. An example of a patchy distribution 
is a shore segment where most areas are extensively 
landscape, with the exception of a few shore lots which 
remain relatively natural. 

  Yes 

B1_BANDWI 
Vegetation 
Band 1 
Bandwidth 

    
Numer
ic 

The Vegetation Band 1 Bandwidth field is used to 
provide an estimate of the approximate width of the 
band being described. In cases where bandwidth 
varies along the segment, a representative length 
should be used. 

Meter Yes 

B1_OVERHAN 
Overhangin
g 
Vegetation  

    
Numer
ic 

The Overhanging Vegetation field is used to describe 
the percentage of the shore segment length that 
contains significant overhanging vegetation.  
Overhanging vegetation should be considered as if the 
lake was at full pool or the mean annual high water 
level. 

% No 

B1_COMMNT 
Vegetation 
Band 1 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

V
e

g
e

ta
ti
o

n
 B

a
n

d
 2

 

B2_CLASS 
Vegetation 
Band 2 
Class 

    
Categ
orical 

See Vegetation Band 1 Class for a description.   No 

B2_STAGE 
Vegetation 
Band 2 
Stage 

    
Categ
orical 

See Vegetation Band 1 Stage for a description.   No 

B2SHRUB_CO 

Vegetation 
Band 2 
Shrub 
Cover 

    
Categ
orical 

See Vegetation Band 1 Shrub Cover for a description.   No 

B2TREE_COV 
Vegetation 
Band 2 
Tree Cover 

    
Categ
orical 

See Vegetation Band 1 Tree Cover for a description.   No 

B2_DISTRIB 
Vegetation 
Band 2 
Distribution 

    
Categ
orical 

See Vegetation Band 1 Distribution for a description.   No 

B2_BANDWID 
Vegetation 
Band 2 
Width 

    
Categ
orical 

See Vegetation Band 2 Width for a description.   No 

B2_COMMNT 
Vegetation 
Band 2 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

L
it
to

ra
l Z

o
n

e
 

LITTORAL_Z# 
Littoral 
Zone 
Number 

    
Numer
ic 

The Littoral Zone Band#  field allows assessors to 
identify and add in bands as required. 

# No 

LITTORAL_Z 
Littoral 
Zone Width 
Categories 

    
Categ
orical 

The Littoral Zone Width field provides a general 
classification of the littoral zone. Categories include 
Wide (greater than 50 m), Medium (10 to 50 m), and 
Narrow (less than 10 m wide). 

  No 

WIDTH_LITT 
Littoral 
Width 

  

LITTOR
AL_W 
or 
Littoral 
Width 

Numer
ic 

The Littoral Width field allows assessors to enter the 
average width of the littoral zone in the segment. This 
field can be determined using airphoto interpretation or 
field measurements. In cases where littoral zone width 
varies along the segment, a representative length 
should be used. Typically recorded to nearest 5 m.  

Meter No 
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DRWDWN_GR
ADE 

Drawdown 
Zone Slope 

    
Categ
orical 

Drawdown Zone Slope is a categorical determination of 
the predominant type of shoreline. Categories include 
Low (less than 5%), Medium (5-20%), Steep (20-60%), 
Very Steep (>60%), and Bench. A bench is a shoreline 
that rises, typically steep or very steep, has a flat area 
typically greater than 15 horizontal meters, and then 
becomes steep or very steep again. 

 No 

LITTORAL_LW
D 

Littoral 
Large 
Woody 
Debris 

    
Numer
ic 

This field is used to describe the quantity of LWD 
observed in the littoral zone. This is a separate count 
form the foreshore LWD (below). 

# No 

DRWDWN_LIT
_CMT 

Drawdown 
Zone 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
field above. 

  No 

COMMNT_LIT 
Littoral 
Zone 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

A
q

u
at

ic
 V

eg
et

at
io

n
 

OVERHANG_V
EG 

Overhangin
g 
Vegetation  

  Numer
ic 

The Overhanging Vegetation field is used to describe 
the percentage of the shore segment length that 
contains significant overhanging vegetation.  
Overhanging vegetation should be considered as if the 
lake was at full pool or the mean annual high water 
level. 

  No 

AQUATIC_VE 
Aquatic 
Vegetation 

    
Numer
ic 

The Aquatic Vegetation field is used to describe the 
percentage of the shoreline that contains either 
emergent, submergent, and/or floating aquatic 
vegetation.   

% No 

SUBMERGENT 
Submergen
t Vegetation 
Quantity 

    
Numer
ic 

The Submergent Vegetation field is used to describe 
the percentage of the shoreline segment that contains 
submergent vegetation. Submergent vegetation 
includes species such as milfoil, Potamogeton spp., 
etc. 

% No 

SUBMERG_VE 
Submergen
t Vegetation 
Presence 

    
Categ
orical 

The Submergent Vegetation Presence field is used to 
indicate whether submergent vegetation is present 
along the segment. In cases where assessors cannot 
determine the percentage of the segment but are 
aware it is present this field should be used. 

  No 

EMERGENT_V 
Emergent 
Vegetation 
Quantity 

    
Numer
ic 

The Emergent Vegetation field is used to describe the 
percentage of the shoreline segment that contains 
emergent vegetation. Emergent vegetation includes 
species such as cattails, bulrushes, varies sedges, etc. 

% No 

EMERGED_VE 
Emergent 
Vegetation 
Presence 

    
Categ
orical 

The Emergent Vegetation Presence field is used to 
indicate whether emergent vegetation is present along 
the segment. In cases where assessors cannot 
determine the percentage of the segment but are 
aware it is present this field should be used. 

  No 

FLOATING_V 
Floating 
Vegetation 
Quantity 

    
Numer
ic 

The Floating Vegetation field is used to describe the 
percentage of the shoreline segment that contains 
floating vegetation. Floating vegetation includes 
species such as pond lilies, etc. 

% No 

FLOATING_1 
Floating 
Vegetation 
Presence 

    
Categ
orical 

The Floating Vegetation Presence field is used to 
indicate whether floating vegetation is present along 
the segment. In cases where assessors cannot 
determine the percentage of the segment but are 
aware it is present this field should be used. 

  No 

AVEG_CMT 
Aquatic 
Vegetation 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

L
a

rg
e

 W
o

o
d

y
 D

e
b

ri
s
 

LWD 

Large 
Woody 
Debris 
Presence 

    
Categ
orical 

The Large Woody debris presence field allows 
assessors to indicate whether LWD is present along 
the segment. Categories include None, Less than 5 
Pieces, 6 to 25 Pieces, and Greater than 25 Pieces. 

  No 

LWD_NUMBE
R 

Large 
Woody 
Debris 
Count 

    
Numer
ic 

The Large Woody debris count field allows assessors 
to enter the total number of large woody debris pieces 
counted along the shore segment.  Only significant 
pieces of large woody debris, that are contributing to 
fish habitat, should be counted. 

# No 

LWD_CLUST 

Large 
Woody 
Debris 
Clusters 

    
Numer
ic 

The LWD cluster field allows assessors to inventory 
any notable clusters of wood are present along the 
shoreline segment. Clusters can be added as locational 
data or a total count can be made along each shoreline 
segment. The number of pieces of LWD that make it a 
cluster is up to the assessor at this time.  

# No 

LWD_CMT 

Large 
Woody 
Debris 
Comments 

  Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

 No 
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M
o

d
if
ic

a
ti
o

n
s
 

RETAIN_WAL 
Retaining 
Wall Count 

    
Numer
ic 

The Retaining Wall Count field is the total number of 
retaining walls occurring along the segment. Retaining 
walls should only be counted if they are within 5 m of 
the high water level (i.e., HWM). Retaining walls must 
have a vertical element that is greater than 30 cm and 
must be retaining earth to some degree. On steep 
sloping sites, more than one retaining wall may be 
present (i.e., the property is tiered). In these cases 
each retaining wall is counted. 

# No 

PERRETAIN 
Percent 
Retaining 
Wall 

  
RET_W
AL_TY 

Numer
ic 

The Percent Retaining Wall field indicates that 
approximate percentage of the shore segment length 
where retaining walls occur. 

% No 

DOCKS 
Docks 
Count 

    
Numer
ic 

The Docks Count field is the total number of pile 
supported or floating docks that occur along the 
segment that are attached to the shoreline. A dock has 
less than 6 boat slips. Each structure that touches the 
shoreline counts as a dock. Properties may have more 
than one dock present and each different structure is 
considered a separate dock. Removable docks (if 
identifiable) can be inventoried separately using the 
Other category if required as these have different 
impact implications.  

# No 

DOCKS_KM 
Docks Per 
Kilometer 

    
Numer
ic 

The Docks per Kilometer field is determined during 
post processing in the office. This field is calculated by 
dividing the total number of docks observed by the total 
length of the shore segment. 

# No 

DOCK_GROY
NE 

Dock / 
Groyne 
Count 

    
Numer
ic 

The Dock-Groyne Count field is the total number of 
observed docks that also had groynes underneath 
them. These include large rock crib docks, or piles of 
large boulder/rubble underneath a dock structure. This 
feature is counted separate or independent from the 
total number of docks, meaning there can be either a 
dock, a groyne, or a "dock-groyne". 

# No 

SWIM_FLOAT 
Swim Float 
Count 

    
Numer
ic 

The Swim Float Count field is the total number of swim 
floats observed. Swim floats are floating structures, not 
for mooring boats, that are often anchored adjacent to 
swimming areas. They vary in size and each separate 
structure is counted. Point location of each swim float 
should be added and comments can be used to 
describe more elaborate structures.  

# No 

FL_BOAT_HO
USE 

Floating or 
Lake 
Access 
Boat House 
Count 

    
Numer
ic 

The Floating or Lake Access Boat House Count field is 
used to count boat houses that occur along the 
segment. Boat Houses are structures that are 
specifically designed to house boats or watercraft with 
four walls and floating or lake access boat houses can 
either be located on land with direct floating boat 
access or as structures over the water. 

# No 

LND_BOAT_H
OUSE 

Boat House 
on Land 
above High 
Water Level 
Count 

    
Numer
ic 

The Land Boat House Count field is used to count boat 
houses that occur along the segment above the high 
water mark. Boat Houses are structures that are 
specifically designed to house boats or watercraft with 
four walls and land boat houses usually contain a 
concrete boat ramp or marine rail for access. 

# No 

BOAT_CVR 
Boat 
Covers 

    
Numer
ic 

Boat Cover Count field is used to count all structures 
that cover boats along the shoreline that are not a boat 
house. 

# No 

GROYNES 
Groyne 
Count 

    
Numer
ic 

The Groyne Count field is used to count any structure 
that are perpendicular to the shoreline that are 
impacting regular sediment drift along the shoreline. 
Groynes can be constructed out of concrete, rock, 
piles, wood, or other materials. Rock lines that are too 
small to significantly impact sediment movement 
should not be counted as a groyne. 

# No 

GROYNES_KM 
Groynes 
per 
Kilometer 

    
Numer
ic 

The Groynes per Kilometer field is determined during 
post-processing of data in the office. This field is 
calculated by dividing the total number of groynes 
observed by the total length of the shore segment. 

# No 

BOAT_LAUNC 
Boat 
Launch 
Count 

    
Numer
ic 

The Boat Launch count field is the total number of 
formal boat launches that were observed along the 
shoreline. Only permanent (i.e., formal) boat launches 
are counted (e.g., made of concrete). Do not count 
non-formal launches such as a gravel launch that is 
used once or twice per year. Gravel launches that are 
well used would be included herein. Point location of 
each needs to be added descriptions can be included 
in the comments. 

# No 

PERRAIL_MO 
Percent 
Rail 
Modifier 

    
Numer
ic 

The Percent Rail Modifier field is used to describe the 
percentage of the linear shore segment length that 
contains railways in close proximity to the shoreline.  
They should only be counted if they are within 5 m of 
the HWM. 

% No 
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PERROAD_M
O 

Percent 
Road 
Modifier 

    
Numer
ic 

The Percent Road Modifier field is used to describe the 
percentage of the linear shore segment length that 
contains a roadway in close proximity to the shoreline. 
They should only be counted if they are within 5 m of 
the HWM. 

% No 

MARIN_RAIL 
Marine Rail 
Count 

    
Numer
ic 

The Marine Rail Count field is the total number of 
marine rails that occur along a shore segment. Marine 
Rails are a track system that is used to remove boats 
from a lake during the winter months. They should only 
be counted if they are within 5 m of the HWM. 

# No 

MARINAS 
Marina 
Count 

    
Numer
ic 

The Marinas field is the total number of large and small 
marinas along a shore segment. A marina is 
considered to be any pile supported or floating 
structure that has slips for 6 or more boats. A small 
marina is considered to be any pile supported or 
floating structure that has between 6 and 20 slips 
whereas a large marina has greater than 20 slips. A 
dock has less than 6 slips. Point location of each 
marina needs to be added and comments can be used 
to describe (i.e., size and if associated with boat basin). 

# No 

FENCES 
Fence 
Count 

    
Numer
ic 

The Fences field is the total number of fences that 
occur along a shore segment. They should only be 
counted if they are within 15 m of the HWM. If a 
property has a fence on both sides of its property line 
then this is counted as two fences. 

# No 

STAIRS 
Stairs 
Count 

    
Numer
ic 

The Stairs field is the total number of stairs that occur 
along a shore segment. They should only be counted if 
they are within 15 m of the HWM. 

# No 

MOOR_BUOY
S 

Mooring 
Buoys 
Count 

    
Numer
ic 

The Mooring Buoys field is the total number of mooring 
buoys that occur along a shore segment. Point location 
of each needs to be added. 

# No 

BOAT_RACK_
LIFT 

Boat 
Rack/Lift 
Count 

    
Numer
ic 

The Boat Rack/Lift field is the total number of boat 
racks and lifts that occur along a shore segment. Point 
location of each needs to be added and comments can 
be used to describe (i.e., covered/uncovered). 

# No 

BOAT_BASIN Boat Basins     
Numer
ic 

The Boat Basin field is the total number of areas within 
the Littoral Zone (LZ)  that have been modified to 
create a boat basin. A boat basin is an area that has 
been modified with large boulders, wood, concrete etc. 
to build a protective bay area for boats. Point location 
of each needs to be added and comments can be used 
to describe. A marina could also be located within the 
boat basin. Marinas within a boat basin should also be 
inventoried as per the Marina field separately (see 
above). 

# No 

BUILD_SHED 
Buildings/S
heds 

    
Numer
ic 

The Buildings/Sheds field is the total number of small 
buildings and/or shed-like structures that are within 15 
m of the HWM or be within the B1 Vegetation Band 
(riparian zone). 

# No 

PUMPHOUSE Pumphouse     
Numer
ic 

The Pumphouse field is the total number of structures 
that have pipes and/or other features to pump/extract 
water. These can be within 15 m of the HWM or be 
within the B1 Vegetation Band (riparian zone). Point 
location of each needs to be added and comments can 
be used to describe. Use the Buildings/Sheds field 
count if unknown. 

  No 

GEO_GRD 
Geothermal 
Grid 

    
Numer
ic 

The Geothermal Grid field is the total number of pipes 
observed in the water. It is difficult to know whether a 
pipe is a geothermal grid but it can be inventoried 
under this category.  

# No 

OTHER Other     
Alphan
umeric 

The Other field is to be used for any other modification 
that does not fall under one of these categories. Point 
location needs to be added and comments used to 
describe further. 

  No 

POND_POOL 
Ponds/Pool
s 

    
Numer
ic 

The Ponds/Pools field is the total number of 
anthropogenic ponds and/or pools that occur along a 
shore segment. These are in the Littoral Zone (LZ) and 
could potentially be within 5 m of the HWM. 

# No 

PILINGS Pilings     
Numer
ic 

The Pilings field is the total number of pilings that occur 
within the Littoral Zone (LZ) along a shore segment. 
Pilings are usually wood poles that are driven into 
littoral substrates that likely have most of their length 
underwater depending on water levels.  

# No 

PILE_SUP_ST
RUCT 

Pile 
Supported 
Structures 

    
Numer
ic 

The Pile Supported Structures field is the total number 
of structures that are supported by piles that are not 
identified in another category.  

# No 

TRAM Tram     
Numer
ic 

The Tram Count field is the total number of electronic 
trams that occur along a shoreline segment. A tram is 
similar to an elevator but moves up and down the slope 
rather than vertically. 

# No 
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SUB_MODIFI 
Substrate 
Modification 
Presence 

  

BEACH
_GROO 
or 
Beach 
Groomi
ng 

Categ
orical 

The Substrate Modification Presence field is used to 
document whether substrate modification is occurring 
along the shore segment. Substrate modification 
includes any type of importation of sands, significant 
movement of natural substrates (e.g., to construct 
groynes), or earthworks. 

  No 

PERSUB_MOD 
Percent 
Substrate 
Modification 

    
Numer
ic 

The Percent Substrate Modification field is the 
estimated percentage of the shore segment where 
substrate modification has occurred. 

% No 

PER_EROS_P
ROT 

Percent 
Erosion 
Protection 

    
Numer
ic 

The Percent Erosion Protection field is the estimated 
percentage of the shore segment where erosion 
protection modifications have occurred. Examples of 
erosion protection include retaining walls, groynes and 
other similar structures that hold back sediment/soils to 
prevent erosion due to wave and/or wind action. 

% No 

COMMNT_MO
D 

Modification
s 
Comments 

    
Alphan
umeric 

The comments field allows assessors to enter 
applicable information that is not included in the data 
fields above. 

  No 

F
lo

ra
 a

n
d

 F
a

u
n

a
 

VETERANS 
Veteran 
Trees 

    
Categ
orical 

The Veteran Tree field is a categorical field to describe 
the number of veteran trees that occur along the shore 
segment. Veteran trees are defined as a tree that is 
significantly older than the dominant forest cover and 
provides increased structural diversity. Categories 
include No, Less than 5 Trees, 5 to 25 Trees, and 
Greater than 25 trees. 

  Yes 

SNAGS Snags     
Categ
orical 

The Snags field is a categorical field to describe the 
number of dead standing trees (i.e. snags) that occur 
along the shore segment. Categories include No, Less 
than 5 Trees, 5 to 25 Trees, and Greater than 25 trees. 

  Yes 

BEAVER_LOD
GE 

Beaver 
Lodges 

    
Numer
ic 

The Beaver Lodges field is the number of beaver 
lodges observed along the shore segment. Point 
location of each needs to be added. 

# No 

WILD_DEN 
Wildlife 
Dens 

    
Numer
ic 

The Wildlife Dens field is the total number observed 
along the shore segment. 

  No 

WILD_TRAIL 
Wildlife 
Trails 

    
Numer
ic 

The Wildlife Trails field is the total number of runs and 
trails observed along the shore segment.  

# No 

SHELLFISH Shellfish     
Numer
ic 

The Shellfish field can be used to inventory the total 
number of areas where shellfish such as 
mussels/mussel beds have been observed. A polygon 
or point location can also be added. 

# No 

STICK_NESTS Stick Nests     
Numer
ic 

The Stick Nests field is the total number of nest 
observed along a segment. Use the comments field to 
describe species, where warranted. 

# No 

OTHER Other     
Numer
ic 

The Other field is the total number of any other 
flora/fauna features observed along the shore segment 
that is user defined. Use the Other comments field to 
describe further. 

# No 

CMMNT_OTHE
R 

Other 
Comments 

    
Alphan
umeric 

The other comments field allows users to enter in 
comments related to any other observations they have 
defined within a shore segment.  

  No 

CMMNT_FLRA 
Flora 
Comments 

    
Alphan
umeric 

The flora comments field allows users to enter in 
comments regarding flora observed within the shore 
segment. 

  No 

CMMNT_FAUN 
Fauna 
Commetns 

      
The fauna comments field allows users to enter in 
comments regarding fauna observed within the shore 
segment. 

  No 
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Appendix C. Working Example and Maps 

The following are some working examples for use: 

 

Foreshore Habitat Sensitivity Index FIM and Non-FIM Criteria and Categories 

 

Table 1:  An example of the categories, criteria and logic for a hypothetical FHSI 

Category Criteria 
% of  
FHSI 

% Within 
Category 

Logic 
Uses 

Weighted 
FIM Data 

Value Categories 

F
IM

 

Shore Type 3.4 25 
% of Segment * Percentage of 
FHSI 

Yes 

Stream Mouth = Wetland (1) > 
Gravel Beach = Rocky Shore 

(.8) > Sand Beach = Cliff /Bluff 
(.5), Other (.3) 

Substrate 3.4 25 % Substrate * Percentage of FHSI Yes 

Cobble (1) > Gravel (1) > 
Boulder = Organic = Mud = Marl 

(0.8), Fines = Sands (0.5) > 
Bedrock (0.3) 

Percentage 
Natural 

1.4 10 
% Natural * Percentage of the 
FHSI 

No  

Aquatic 
Vegetation 

2.0 15 
% Aquatic Vegetation * 
Percentage of the FHSI 

No  

Overhanging 
Vegetation 

0.3 2 
% Overhanging Vegetation * 
Percentage of the FHSI 

No  

Large Woody 
Debris 

0.4 3 
# of Large Woody Debris/km * 
Relative Value * Percentage of the 
FHSI 

No 
15 LWD (1) > 10 to 15 LWD 

(0.8) > 5 - 10 LWD (0.6) > 0 - 5 
LWD  (0.4) > 0 

Band 1  1.4 10 
Vegetation Bandwidth Category * 
Vegetation Quality * Percentage of 
the FHSI 

Yes 

Vegetation Bandwidth 
Category                                0 
to 5 m (0.2) < 5 to 10 m (0.4) < 
10 to 15 m (0.6) < 15 to 20 m 

(0.8) < 20 m (1) 

Band 2 1.4 10 
Vegetation Bandwidth Category * 
Vegetation Quality * Percentage of 
the FHSI 

Yes 

Vegetation Quality Category                           
Natural Wetland = Disturbed 

Wetland = Broadleaf = Shrubs 
(1) > Coniferous Forest = Mixed 
Forest (0.8) > Herbs/Grasses = 

Unvegetated (0.6) > Lawn = 
Landscaped = Row Crops (0.3) 

> Exposed Soil (0.05) 

Check 13.6 100       
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Table 1:  An example of the categories, criteria and logic for a hypothetical FHSI 

Category Criteria 
% of  
FHSI 

% Within 
Category 

Logic 
Uses 

Weighted 
FIM Data 

Value Categories 

F
is

h
 

High Value 
Kokanee 
Area (i.e. 

shore 
spawning 
potential) 

8.1 60 

Spawning Confirmed (Percentage 
of the FHSI), Spawning Potential 
(0.75*Percentage of the FHSI) 
Absent (0) 

No Present (12), Absent (0) 

Juvenile 
Rearing 

2.7 20 

High (Percentage of the FHSI), 
Moderate (0.5*Percentage of the 
FHSI), Low (.1*Percentage of the 
FHSI) 

No High (10), Moderate (6), Low (2) 

Migration 
Corridor 

1.4 10 
Present (Percentage of the FHSI), 
Absent (0) 

No Predominant (5),  Minor (0) 

Staging Area 1.4 10 
Present (Percentage of the FHSI), 
Absent (0) 

No Predominant (3), Minor (0) 

Check 13.6 100       

W
il

d
li

fe
 Heron 

Rookery 
6.8 50 

Present (Percentage of the FHSI), 
Absent (0) 

No Present (8), Absent (0) 

Bat Roosting 
Sites 

6.8 50 
Present (Percentage of the FHSI), 
Absent (0) 

No Present (3), Absent (0) 

Check 13.6 100       

H
e

rp
ti

l Overwintering 6.8 50 
Present (Percentage of the FHSI), 
Absent (0) 

No Present (8), Absent (0) 

Breeding 6.8 50 
Present (Percentage of the FHSI), 
Absent (0) 

No Present (3), Absent (0) 

Check 13.6 100       

W
a

te
rf

o
w

l Western 
Grebe 

Nesting 
6.8 50 

Present (Percentage of the FHSI), 
Absent (0) 

No Present (8), Absent (0) 

Migration 
Corridor 

6.8 50 
Present (Percentage of the FHSI), 
Absent (0) 

No Present (3), Absent (0) 

Check 13.6 100       

E
c

o
s

y
s

te
m

 

SEI 
Conservation 

Zone 
5.4 40 

Present (Percentage of the FHSI), 
Absent (0) 

No Present (8), Absent (0) 

High Flood 
Bench 

5.4 40 
Present (Percentage of the FHSI), 
Absent (0) 

No Present (8), Absent (0) 

Mid Flood 
Bench 

2.7 20 
Present (Percentage of the FHSI), 
Absent (0) 

No Present (3), Absent (0) 

Check 13.6 100       

R
a

re
 

O
c

c
u

rr
e

n
c

e
s
 

Critical White 
Sturgeon 
Habitat 

13.6 100 
Present (Percentage of the FHSI), 
Absent (0) 

No Present (12), Absent (0) 

Check 13.6 100       
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Table 1:  An example of the categories, criteria and logic for a hypothetical FHSI 

Category Criteria 
% of  
FHSI 

% Within 
Category 

Logic 
Uses 

Weighted 
FIM Data 

Value Categories 

M
o

d
if

ic
a
ti

o
n

s
 

Retaining 
Wall 

1.3 25 
% Retaining Wall * (Percentage of 
the FHSI) 

No % Retaining Wall * (-3) 

Docks 0.5 10 

Dock Density is categorized as 
High, Moderate, and Low using 
segment data.  High = Percentage 
of the FHSI, Moderate 
(0.75*Percentage of the FHSI), 
Low (0.5*Percentage of the FHSI) 

No # Docks per Kilometer * (-0.1) 

Groynes 0.8 15 

Groyne Density is categorized as 
High, Moderate, and Low using 
segment data.  High = Percentage 
of the FHSI, Moderate 
(0.75*Percentage of the FHSI), 
Low (0.5*Percentage of the FHSI) 

No # Groynes per Kilometer * ( -.1) 

Boat Launch 1.3 25 

Boat Launch  Density is 
categorized as High, Moderate, 
and Low using segment data.  
High = Percentage of the FHSI, 
Moderate (0.75*Percentage of the 
FHSI), Low (0.5*Percentage of the 
FHSI) 

No # Launches * (-0.25 per launch) 

Marina 1.3 25 # Marina * (-0.25 per marina) No # Marina * (-0.25 per marina) 

Check 5.0 100       

Final Check 100.0         
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Foreshore Habitat Sensitivity Index Non-FIM Criteria and Categories 

Category Criteria Rationale 

Fisheries  

High Value Kokanee Area 
Known or Potential Spawning Locations 
maintain populations 

High Value Juvenile Rearing 
Rearing is important for adult fish 
recruitment 

Wildlife 
Heron Rookery 

Critical life stage habitat that is used year 
over year 

Bat Roosting Sites Critical habitat used repeatedly 

Herptile 

Breeding 
Critical life stage habitat that is used year 
over year 

Overwintering 
Critical thermal habitat necessary for 
population 

Waterfowl Western Grebe Nesting 
Critical life stage habitat that is used year 
over year 

Ecosystem 

Red Listed Community 
Maintenance of fish and wildlife 
populations 

Low Floodplain Bench 
Maintenance of fish and wildlife 
populations 

Rare and Endangered 
Species and Ecosystems 

Whtie Sturgeon Critical Habitat Identified Critical Habitat 
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Appendix D. Working Colour Palette for Reports and Maps 

 

Primary Rankings Secondary Criteria RGB Colour Distribution 

Risk based on FHSI Ranking   R G B 

Very High   255 0 0 

High   255 192 0 

Moderate   255 255 0 

Low and Very Low   191 191 191 

Risk based on zone of sensitivity         

Fisheries 

  47 117 181 

  0 169 230 

  0 197 255 

  155 223 255 

  192 232 255 

Wildlife 

  115 76 0 

  146 97 0 

  137 112 68 

  172 142 88 

  206 181 150 

Herpetile 

  205 102 102 

  218 139 139 

  255 179 179 

  237 197 197 

  255 230 230 

Waterfowl 

  62 193 149 

  102 205 171 

  139 218 192 

  177 231 213 

  216 243 233 

Ecosystem  

  112 168 0 

  138 204 0 

  153 230 0 

  187 255 51 

  230 255 179 

Rare Species* 

  112 68 137 

  170 102 105 

  202 122 245 

  194 158 215 

  232 190 255 

Vegetation 

  128 128 0 

  179 179 0 

  215 215 0 
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