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SUMMARY 

Background 

Since European settlement in the mid-1800s, Victoria and Esquimalt Harbours have experienced 
extensive urban development. Nonetheless, today's harbours still contain important habitats for 
fish, birds and wildlife and are the centerpiece of the Greater Victoria urban area. The 
environmental, economic and social value of the harbours to the residents of the Capital Region 
and to visitors has grown in recent years, making the protection and restoration of harbour 
ecosystems increasingly important. 

In 1997, the Victoria and Esquimalt Harbours Environmental Action Program (VEHEAP) began 
the Victoria and Esquimalt Harbours Ecological Inventory and Rating (HEIR) project. The 
intent of the HEIR project was to systematically inventory the ecological features and to rate the 
ecological value of intertidal, backshore, and subtidal portions ofVictoria Harbour, the Gorge, 
Portage Inlet, Esquimalt Harbour and Esquimalt Lagoon. This report presents the results of 
Phase 1, which covers the intertidal and backshore portions of the harbours. Phase 2 of the 
HEIR will inventory and assess the subtidal portions of the harbours. 

The purpose of the HEIR is to improve the management ofVictoria and Esquimalt Harbours by 
providing materials to: 

a. aid land use and water decisions, 
b.. support actions to protect against further habitat degradation in the harbours, and 
c. improve the effectiveness of efforts to restore and enhance harbour ecosystems. 

HEIR information can be used for a variety of purposes, including managing coastal areas, 
ecological restoration, land use planning, environmental research, parks acquisition, and public 
education. 

Harbours Ecological Inventory and Rating (HEIR) Databases 

Phase 1 of the HEIR is based on the shore units from the Land Use Coordination Office's 
(LUCO) mapping of the BC Coastal Zone and covers the intertidal (high tide to low tide) and 
backshore areas (roughly 50 m from the high tide line or to the nearest street) around the 
harbours. The HEIR database includes ecological information and ratings of ecological value. 
This information is geographically linked to harbour maps. The harbours' shoreline was divided 
into discrete shore units (based on Land use Coordination Office (LUCO) work), each of which 
is numbered and linked to the inventory and rating information. 
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Prior to conducting the inventory, a review of past harbour studies and reports from government 
and non-government organizations was conducted and potential users of the HEIR products 
(municipal planners, community and environmental groups, and First Nations) were interviewed 
to identify data needs. This information guided a field inventory of physical, biological, and land 
use conditions in the coastal zone. 

The inventory database contains three subject-based data sets: intertidal biology, backshore 
habitat biology, and land use. The intertidal biology data set describes each intertidal habitat 
type, percent cover of intertidal species, and the physical features of each shore unit. The 
backshore biology data set describes the types and percent cover ofbackshore vegetation, 
surficial material, percent cover of wildlife habitat, and any incidental wildlife sightings. The 
land use dataset describes backshore land use, the land and water use of the intertidal zone, and 
the planned land use designations specified in the Urban Capacity Inventory. 

A workshop was held to review the inventory database and to discuss methods of rating the 
ecological value of the shore units. Representatives of municipal, regional, provincial, and 
federal governments, community and environmental groups, and the academic research 
community participated in the workshop. A qualitative rating process was developed that applies 
specified criteria, professional opinion, and interpretation of information available on the 
ecological character of each unit. This approach, guided by recommendations made at the 
workshop, provides a better assessment of shore unit values than arithmetic processing of 
numerical scores. Each shore unit was rated according to its ecological value, its vulnerability to 
development, and its priority for action as described below. 

• Ecological Value. This rating summarizes the overall ecological value of each shore unit, 
based on interpretation of four supporting biological topics: diversity of obvious species, 
habitat diversity, naturalness of the habitat, and importance of the unit to key life cycle 
activities of major species (reproductive areas, food supply, or shelter). To ensure that the 
rating reflected the full range of ecological value found in the harbours, the panel of experts 
established subjective upper and lower extremes of ecological value of all shore units within 
the harbour. Heavily disturbed and polluted industrial shore units were assigned very low 
ratings, and highly productive natural areas with a variety of habitats and species were given 
very high ratings. Between these two extremes, three other categories were established, low, 
medium, and high, reflecting the relative gradation in ecological condition of the shore units. 
Plates 1 and 2 in the report show the ecological value of the all shore units. 

• Vulnerability to Development. This rating assesses the potential for planned or proposed 
development to affect the ecological value of a shore unit. Vulnerability to development may 
affect decisions to protect or remediate a shore unit. Ratings of high, moderate and low were 
assigned, with a rating of high indicating a high likelihood of development and the potential 
to substantially affect the coastal zone in the near future 
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• Priority for Action. This rating represents the rating panel's assessment of shore units with 
characteristics that merit special action such as protection or remediation. Shore units rated 
as priority for protection have a high ecological value, warranting protection from harmful 
human activities. In shore units rated as a priority for remediation, substantial improvements 
in ecological characteristics (species diversity, habitat diversity, natural habitat, or ability to 
support key life cycle activities) could be obtained at a reasonable cost. Remediation could 
include control of pollutants, altering land uses along the shore, replanting native vegetation, 
or other habitat-enhancing initiatives. Specific information on the reasons for protection or 
remediation is contained within the database. Plates 1 and 2 denote shore units designated 
for protection or remediation. 

Through discussion among members of the rating panel, a consensus was reached on the ratings 
of each shore unit. A second HEIR workshop was held, with the same participants as the first, to 
examine and comment on the draft ecological value ratings. Comments from this workshop 
were incorporated into the final version of the HEIR. 

Using the HEIR Information 

The HEIR Phase 1 inventory database provides a consistent set of systematically collected 
information for all intertidal and backshore portions of the harbours. The ratings database 
provides a comparative rating of the shore units' ecological value and recommendations for 
protection and remediation. Through the geographical links to the databases, customized maps 
or reports with specific information may be easily produced. The following HEIR materials are 
currently available: 

• Inventory information on physical, biological, and land use features in the intertidal and 
backshore portions of the harbours 

• Rating information on shore unit ecological value and priorities for protection and 
remediation 

• Maps of the harbours (either digital or paper prints) 
• A report describing the HEIR methods and summarizing results, and 
• Queries of the database and extraction of specified information. 

Used actively and appropriately, the HEIR maps and databases can be powerful tools in 
managing the harbours and improving their environmental quality. By consulting the HEIR 
information as a routine part of government planning and management, ecological values can be 
integrated into decision processes to the benefit of the harbours, management agencies, and the 
public. Non-government organizations may use the HEIR to guide their plans and actions, and 
to improve their effectiveness in working with 
governments and landowners on harbours environmental issues. 

The HEIR database can support a variety of planning, scientific, and management initiatives 
affecting the harbours, including the following: 
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• Identifying properties to be designated for environmental protection in Official 
Community Plans or by other government or non-government organizations; 

• Designating development permit areas (DPAs) for coastal protection, and preparing DPA 
guidelines to protect specific coastal features; 

• Identifying candidate areas for environmental remediation or setting priorities among 
candidate sites; 

• Determining appropriate land uses, setback, tree retention, storm drainage, and other 
components of zoning bylaws, other municipal regulations, and development decisions made 
by federal and provincial government land managers; 

• Establishing a framework for a program to monitor environmental conditions in the 
harbours; 

• Assessing potential impacts of proposed shore zone development ; and 

• Improving the understanding of the harbour environment among members of the public, 
business, government, and students. 

To Order the HEIR Report 

Additional copies of this HEIR report is available at a cost of$10.00 each from : 

Capital Regional District Engineering 
524 Yates Street, PO Box 1000 
Victoria, British Columbia V8W 2S6 
Phone: (250) 360-3045 
Fax: (250) 360-3047 
E-mail: cleahy@crd.bc.ca 

To Obtain More Information 

This report contains a Query Request Form designed to assist interested parties in obtaining more 
specific HEIR information than is presented in this report. 
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Victoria and Esquimalt Harbours 
Ecological Inventory and Rating 

Final Report 
Phase 1: Intertidal and Backshore 

Purpose of the Project 

Since European settlement in the mid 1800s, Victoria and Esquimalt Harbours have experienced 

extensive industrial, commercial, institutional and residential development. Today's harbours 

nonetheless contain important habitats for fish, birds and wildlife. The environmental value of 

the harbours to residents of the Capital Region and to visitors has grown in recent years, making 

the protection and restoration of harbour ecosystems increasingly important. 

In 1997, Victoria and Esquimalt Harbours Environmental Action Program (VEHEAP) began a 
project to systematically inventory ecological features and to rate the ecological value of 
intertidal, backshore, and subtidal portions of Victoria and Esquimalt Harbours. This report 
documents the methods and results of this Harbour Ecological Inventory and Rating (HEIR) 
Project. The report describes Phase 1 of the HEIR, covering the intertidal and backshore 
portions ofthe harbour. Phase 2 is scheduled for 1999 and will cover sub-tidal portions ofthe 
harbours. 

The Victoria and Esquimalt Harbours Environmental Action Program (VEHEAP) has embarked 

on the HEIR project for several important reasons: 

• All VEHEAP members share the conviction that action should be taken to preserve and 

restore the environmental integrity of the harbours; 

• Members recognize the need to protect ecologically valuable areas while maintaining 

opportunities for the harbours' essential commercial function; 

• Ecologically valuable areas are critical to the environmental health of the harbours, to 

the protection ofbiodiversity, and to the character of Greater Victoria; 

• Members agree that further loss of ecologically valuable areas in and surrounding the 

harbours is unacceptable; 

• The harbours are among the Capital Region's greatest attractions. 
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The purpose of the HEIR is to: 

(a) provide materials to aid land and water use decisions, 

(b) support actions to protect against further habitat degradation in the harbours, and 

(c) improve the effectiveness of efforts to restore and enhance harbour ecosystems. 

This Harbours Ecological Inventory and Rating (HEIR) Project will provide important 
information to managers and users of the harbours, and can support protection and enhancement 
of the ecological value of these regionally important assets. The information can be used for a 
variety of purposes, including managing coastal areas, ecological restoration, land use planning, 
environmental research, parks acquisition, and public education. The HEIR results can also help 
to ensure that development occurs in ways that protect the ecological function and character of 
the harbours. 

The HEIR Project covers Victoria Harbour, the Gorge, Portage Inlet, Esquimalt Harbour, and 
Esquimalt Lagoon (Figure 1 ). 
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The Victoria and Esquimalt Harbours 
Environmental Action Program 

The Victoria and Esquimalt Harbours Environmental Action Program (VEHEAP) is an 
intergovernmental initiative to improve and protect the environmental quality of Victoria and 
Esquimalt Harbours. 

VEHEAP is comprised of the following member organizations: 

Capital Regional District 
British Columbia Ministry of Environment, Lands and Parks 
Environment Canada 
Fisheries and Oceans Canada 
Department ofNational Defence 
Transport Canada. 

In 1997 VEHEAP published an Environmental Management Strategy for the harbours. The 

Strategy establishes one ofVEHEAP's major goals, to "protect and enhance habitat quality" in 

the harbours. To achieve this goal, the Strategy notes the need to "identify and rate ecologically 

valued portions of the harbours," and then "facilitate the protection and management" of these 

areas. The HEIR Project is an important step in implementing VEHEAP's Strategy. 

Previous Studies 

Over the past decade, research has increased agencies' knowledge and understanding of 

environmental conditions and habitats in the harbours. These studies have included: 

an evaluation and broad rating of the sensitivity of the shoreline to pollutants from 

stormwater discharge (Aquatic Science 1994); 

a review of existing data on contaminant sources, receiving environments, shoreline and 

aquatic habitats, and land and water use, including broad rating of the shoreline for 

habitat quality (LGL 1995); 

detailed mapping ofbiota in the shorezone (CRD unpublished 1994); 

.. inventory ofbird species and populations in harbours (Shepard 1998); 
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detailed ecological assessments of particular portions of the harbours, including Royal 

Roads Property (Madrone Consultants 1995), Upper Victoria Harbour and Selkirk 
Waters (Archipelago Marine Research 1996); ongoing risk assessments of Transport 

Canada properties; and mapping of environmentally sensitive riparian areas (District of 

Saanich 1998). 

Appendix A presents a table that highlights key details of the major environmental studies 

conducted in the harbours. 

The basis for the HEIR Project 

In 1996 VEHEAP commissioned a report to investigate Approaches to Protecting 

Environmentally Significant Areas in Victoria and Esquimalt Harbours (Westland Resource 
Group 1996). The report assessed environmentally significant area (ESA) inventories 

conducted elsewhere, and recommended methods for consistently and systematically rating 

habitat values in Victoria and Esquimalt Harbours. The report identified the criteria for 
identifying areas of ecological value, and reviewed existing harbour area regulations and 

management. The research found that although many studies of the harbours have been 
conducted, they fail to provide a uniform database of appropriate inventory information 

necessary for rating ecological value and, hence, for making management decisions. 

The Approaches report recommended a process for involving interested parties in an inventory 
and rating project. The report identified the following five steps to conducting inventory and 

rating of ecological value in the harbours: 

1. Agree on the purpose of the research and appropriate study methods, 

2. Implement a process to study harbour ecosystems, 

3. Select measures to protect areas identified as having high ecological value, 

prepare management guidelines and standards, 

4. Design and implement an education and public involvement program, 
5. Design and implement a monitoring and enforcement strategy. 

The HEIR project covers steps 1 and 2 in this recommended process. 

During the design of the HEIR, VEHEAP determined that all shore units needed to be 

inventoried and rated. Hence all harbour shore units have been rated as having high, moderate, 
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or low ecological value. The HEIR project seeks to identify "ecological value" of all shore units 

rather than focusing on environmentally significant areas. 

HEIR Goals and Methods 

Goals 

The goal of the HEIR Project is to develop two major products: 

• An inventory of ecological characteristics (physical features, marine and backshore 
biota, and land uses) that is consistent throughout the harbours, and 

• A rating of the ecological value of the harbour shore units. 

These products are intended to support management of Victoria and Esquimalt Harbours. The 
HEIR maps and databases have been designed to allow information to be shared with other 
provincial and local environmental management processes (such as those of Land Use 
Coordination Office, municipalities, and CRD Parks). The local focus of the HEIR may, 
however, reduce the ability to use the results directly in broader provincial or regional coastal 
rating and ranking initiatives (such as the Marine Protected Areas Strategy). 

An important objective of the HEIR project is to build understanding of the inventory and rating 
process and products among potential users of the information, primarily local governments and 
community groups. Involving the broad range of groups and agencies having interests in the 
harbours improves the quality of the HEIR data and increases the likelihood that the resulting 
HEIR information will be used to guide decisions. 

Objectives and assumptions 

The HEIR Project is intended to attain two primary objectives: 

• create a comprehensive inventory of ecological characteristics (physical features, marine 

and backshore biota, buildings, and land uses) in the harbours, and 

• support rating of ecological value of the harbour shore units. 
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The inventory information is likely to be used for a variety of purposes, including planning for 

purchase or management of coastal areas, ecological restoration, land use planning, 

environmental research, and public education. In addition to these scientific, management, and 

planning initiatives, the inventory may be used for other, now unforeseen, purposes in the 

future. The HEIR database has been designed to support the addition of other data sets as 

appropriate. 

To be effectively used, the characteristics and limitations of the HEIR database need to be 
understood. A variety of assumptions and caveats apply to the inventory: 

• biotic communities in the intertidal area change composition only slowly, so that 

information collected now will have value for many years, 

• backshore areas near to the shore have greater influence over environmental conditions 

than areas further inland, 
• a coastal inventory prepared by trained observers forms a legitimate basis for identifying 

ecologically significant areas, and 

• rating of ecological value should be based primarily on biological and physical 

characteristics of the coastal zone, rather than cultural or social considerations 

(recreational or historic value). 

Method used to conduct the Inventory 

Phase 1 of the HEIR inventory covers intertidal (high tide to low tide) and backshore areas 

(roughly within 50 m of the high tide line or to the nearest street). Phase 2 will examine the 

subtidal parts of the harbours. The following steps were used to conduct the inventory. 

1. Assemble coastal research information. VEHEAP provided the inventory consultants 

with reports containing information on biotic and physical conditions in the harbours. In 

addition, Westland compiled other coastal data from local governments and 

nongovernmental organizations 

A major source of information was the Land Use Coordination Office (LUCO), which 

holds mapping and biophysical information on the British Columbia coastal zone. 

LUCO generously provided digital files on coastal form and substrate, biota, and shore 

configuration. Land use information was obtained from the Capital Regional District's 

Urban Capacity Inventory, provided in digital form by the CRD's Regional Planning 

Services Department. 
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2. Interview potential users of a harbours inventory to identify data needs. Telephone 

interviews were conducted with planners from municipalities in the Capital Regional 

District, with community and environmental groups, and with First Nations. The 

interviews were intended to describe the proposed HEIR initiative, to identify research 

undertaken by the contact groups, and to discuss ways in which HEIR data could support 

contact groups' needs and activities. Participants in the interviews and subsequent 

workshops are listed in Appendix B. 

3. Prepare maps of the harbours. Mapping a coastline is always a challenge. Questions 

of tide height, scale, and mapping methods combine to confound reliable mapping. For 

the HEIR field inspection, maps were prepared at a scale of 1 :2,500 showing both the 

LUCO coastline (with coastal form and shore unit designations), and the CRD's Urban 

Capacity Inventory (showing categories of planned land use). The LUCO coastline is 

reportedly consistent with the provincial TRIM coastline, and the CRD coastline is, at 

least in part, based on hydrographic charts. The coastlines from the two data sets are not 

coincident, but were adequate to support mapping of features and conditions in the field. 

Disparities of coastline representations generally ranged between 1 0 and 30 m. 

To improve coastline accuracy, VEHEAP and CRD parks jointly obtained 1 :5,000 scale 

aerial photographs, which were subsequently digitized and orthorectified. The resulting 

photograph of the harbours was used to digitize a shoreline that accurately represents the 

high tide line. The tidal stage when the aerial photos were taken was 2.0 m, just below 

the 2.5 m typically accepted as high tide. The HEIR coastline is based on this 

photographic process. 

4. Design field record sheets. To facilitate consistent recording of critical information in 

the field, data sheets were formulated for the intertidal physical and biological 

component, the backshore physical and biological component, and the intertidal and 

backshore land use component. Examples of these data sheets are appended to this 
report (Appendix C). 

5. Conduct the field inventory. The field inventory of the harbours was conducted during 

low tides at the end of August and early September 1998. Except in Portage Inlet (where 

the tidal range is small), the tidal elevations ranged between 1.0 m and 1.5 m above chart 

datum during most of the field investigations. 

The field work in Victoria and Esquimalt Harbours was conducted entirely from a small 

boat with outboard motor. The boat's shallow draft allowed the researchers to conduct 
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work in water as shallow as 50 em. Field inspection of Esquimalt Lagoon was 

conducted on foot around the perimeter of the water body. 

The field inspections involved observing and recording physical, biological, and land use 

conditions in the coastal zone. The location and character of the LUCO shore unit 

divisions were checked. In many cases, "subunits" were created to record more detailed 

information than was available from LUCO. Boundaries of subunits were based on 

coastal physical characteristics (primarily form and substrate). A separate data sheet was 

completed for each shore unit and subunit. In addition to observation and data sheet 

completion, a photographic record was made of notable features, shore unit divisions, 

and characteristic physical or biological conditions. 

6. Review aerial photographs. Aerial photographs flown in 1997 and printed at a scale of 

approximately 1:5,000 were used extensively to confirm information about the harbours. 

The photos were annotated by hand to show shore units. Where backshore areas could 

not be clearly observed from the boat during field inspections, land use and biological 

information was recorded on the basis of the aerial photographs. 

Oblique ground-level photos taken during the field inspections were indexed using shore 

unit numbers and identifying key elements of the photo, and then catalogued in a binder. 

These photos provide an excellent visual record of harbour features and conditions at the 

time of the field inspection, and were used by the field observers during review of field 

data forms and the rating process. The photos will also prove to be a valuable long-term 

resource for identifying changes in shore conditions over time. 

7. Review and refine shore units. The usefulness and accuracy ofthe environmental 

inventory database depends on clear and precise identification of the shore units. The 

field researchers carefully reviewed their field assessment of shore unit and subunit 

location and numbering, both during the field inspections and in the office using aerial 

and oblique photographs. During this review, it was decided that all islets would be 

assigned a subunit number to allow their characteristics to be analyzed separately from 

their associated "mainland" shore unit (LUCO assigned the same identifying number to 

islets and their nearest shore unit). 

The width of the intertidal zone was mapped using Canadian Hydrographic Service 

(CHS) charts. The lower boundary of the intertidal zone was set at zero chart datum 

(zero tide level) and high tide was represented by the HEIR photo-based shoreline. 
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Chart datum was obtained from digital CHS information for Victoria and Esquimalt 
Harbours, and was hand digitized from a paper chart for Esquimalt Lagoon. 

8. Review and refine field record sheets. The researchers spent considerable time 

reviewing their field record sheets for accuracy and completeness. New and revised 

information was added to the sheets, such as results ofthe CRD's field inventory and the 
Urban Capacity Inventory land use codes. Sub-unit numbers were added, if necessary. 

9. Design the database. The database for the physical, biological, and land use data was 
designed to allow flexibility in data entry and extraction, recognizing the need to cross

tabulate information among fields and to link the results to the Arc Info mapping of the 

harbour shore units. The Geographic Information System specialist for the project 

developed the database after consultation with each field observer. 

10. Input the datasheet records and verify data. A data entry specialist entered the coded 

information and memo fields from the field data sheets into the database. The resulting 

electronic database was checked against the data forms for accuracy. 

11. Review results. The results of the database entry were reviewed by each field observer. 

Any corrections were made to the electronic database. A summary report was 
distributed to local planners, interested environmental groups, and senior government 

agencies for review can comment. The draft inventory results were presented and 

discussed at a workshop held in October 1998 and attended by municipal, provincial, and 

federal government staff and representatives of nongovernmental organizations. 

12. Update the database. Any corrections resulting from the review were made to the 
inventory database. 
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Database Structure and Contents 

The HEIR database has been built around a map and three subject-based data sets. Field 

observations were organized under three subjects: intertidal biology, backshore habitat biology, 

and land use. As discussed previously, a field record was completed for each subject and for 

each shore unit, and the data were keyed into a database. 

HEIR data sets are based on unique shore unit identifiers based on the LUCO database and map. 

Each shore unit identifier, or Unit Key, provides a link to all other databases developed through 

field observation. Because each shore unit has a common Unit Key identifier, all HEIR 

information can be geographically linked to the harbours map. 

Table 1 shows the kinds of information contained in the HEIR database. The intertidal and 
backshore biology datasets are based on HEIR project field observations and on review of other 
harbours research (Appendix A). The land use datasets include field observations of actual land 
uses, and the planned land use codes obtained from the Capital Regional District's Urban 
Capacity Inventory (1997). 

Table 1 
HEIR Database Structure and Content 

Subject Data Sets Contents 

Shoreline Map Map Attributes -Shore unit key (unique numeric identifier) 

-Shore unit location (land marks, cartographic 

place names) 

-Observation date, time 

Intertidal Intertidal Habitat Types -Percent of each habitat type for each Unit 
Biology Intertidal Species -Species and percent cover for each Zone 

Physical Descriptions -Physical form and material for each Zone 

Backshore Backshore Vegetation -Vegetation type and percentage of ground cover 
Biology Backshore Physical Descriptions -Backshore surficial material and percent cover 

Backshore Habitat Rating - Regional significance of backshore habitat 

Backshore Wildlife Habitat -Wildlife habitat, percent coverage, and wildlife 

observations 

Land Use Backshore Land Use -Backshore land use 

Intertidal Uses -Intertidal uses ofland and water (e.g. commercial 

marinas) 

UCI Designations -Land use designations specified in the Urban 

Capacity Inventory (CRD, 1997) 
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The HEIR database is electronic and geographically referenced. Figure 2 shows the relationship 

between a shore unit and the various data sets in the database. From the original Shore Unit 

Key, the data user can gain access to all other data sets. Queries can be conducted and reports 

prepared using Arc View and various database software programs. Details of the database 
structure and data fields are provided in Appendix D. The database has been designed to 

accommodate Phase 2 data on subtidal substrate and biota. 

Results of Discussions with Interested Parties 

Interviews were conducted in person or on the telephone with municipal, First Nations, and 

VEHEAP members. A list of people contacted is presented in Appendix B. Results of the 

discussions are presented in this section. 

Municipal Representatives 

Municipal representatives provided favourable comments on the HEIR design and several staff 

attended the HEIR workshops. They noted that HEIR could be used to: 

• strengthen the environmental section of plans and zoning bylaws (e.g., Victoria Harbour 

Plan: Urban Design Principles and Guidelines, Town of View Royal OCP review); 

• provide background information during review of redevelopment applications, 

development permit applications and for comments on BC Lands foreshore leases; and 

• provide background ecological information for Parks Department plans (e.g., Esquimalt 

Parks Department plan for a continuous walkway along the Gorge). 

Municipal representatives hoped that HEIR would be compatible with municipal GIS 

systems. They noted the importance of mapping restoration potential of lands and ecosystem 

function, as well as habitat values. They emphasized that the Harbours Authority working 

group should be contacted as part of the partnership building process. Municipal 

representatives gave examples of properties using appropriate design for foreshore 

development (e.g., Canoe Club in the Gorge). 
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First Nations 

The consultant discussed the project design and sent background information to the band 

managers from the Esquimalt and Songhees Bands and Chief Robert Sam from the Songhees 

Band. The Bands did not submit any comments, although Chief Sam attended the workshops. 

VEHEAP Members 

The Canadian Wildlife Service representative noted that the HEIR might be useful in identifying 

potential bird habitats to support the ongoing Harbours Bird Census. 

Transport Canada and Fisheries and Oceans Canada noted that the HEIR might provide 

important habitat information and a larger ecological context for the environmental and health 

risk assessments of Transport Canada properties. 

DND noted that HEIR information could support development planning decisions. A 

representative from Royal Roads University similarly noted that HEIR could aid DND 's 

development decisions at Royal Roads (DND is the land manager for the University). 

The CRD noted that HEIR will support ongoing VEHEAP work, including both protected area 

projects and environmental management work. 

Results of the inventory 

Intertidal biology 

The shoreline of the Victoria and Esquimalt Harbours and Esquimalt Lagoon is a diverse 

complex of intertidal structure, substrates, and species. Gradients ofmarine influence extend 

across the study area. For the intertidal biology database, researchers identified intertidal 

habitat types. The habitat types summarize the biophysical shore-zone characteristics from the 

field observations (Table 2). 

To determine the shoreline habitat types in the study area, the field data were analyzed in a 

database. Data sets included the physical descriptors of the shore-zone "form" and "material." 

Codes for the shape and origin of the shoreline morphology, and a description of the substrate 

were noted for each shore unit. For example, the form of a natural bedrock shore unit might be 

Harbours Ecological Inventory and Rating Page 14 



described as "cliff'or "ramp," and the material as "bedrock." The form of a man-made seawall 

could be "anthropogenic" and material "concrete" or "riprap." Many units had more than one 

kind of form and material. The physical description for each unit was used as the framework 

for recording the observations of the associated biota. 

The intertidal species present (mainly algae and invertebrates) were noted in each unit during 

field reconnaissance. These biological data included general description of the shore-zone "bio

banding." Observable bands are species assemblages, usually with one or two indicator species 

being the most abundant and most visible. Individual species observed were also noted, in 

addition to the assemblages characterizing the bands. Some units displaying diverse physical 

characteristics had five or more bands and a variety of associated species. Other units were 

barren and few intertidal organisms were observed. 

Biophysical features of the shore-zone vary from the highest high tide line to the lowest low tide 

(called "zero chart datum"). Because this variation is important to the description of coastal 

habitats, data were recorded for each of three across-shore zones : 

• "A" zone --the upper intertidal splash-zone 

• "B 1" zone--the mid-intertidal 

• "B2" zone--the lower intertidal. 

Species assemblages have a diagnostic geographic spatial distribution throughout the harbours, 

reflecting gradients in marine characteristics of the shore units. Generally, the outer harbour 

units have higher wave exposure and display more marine influence than units closer to the head 

of the harbours. Species assemblages in the "more-marine" waters differ from those in the 

wave-sheltered, less-marine-influenced waters of the inner harbours. The geographic location of 

each unit, therefore, provides a relative index of the physical characteristics of wave exposure, 

salinity, and tidal flushing. 

From the summaries of the physical and biological characteristics recorded for each shore unit, 

the 'habitat type' for each unit was determined. These habitat types provide a simple unit-by

unit summary ofbiophysical characteristics and supported the rating of units' ecological value. 

The summaries of shoreline length in each of the physical types, of different combinations of 

bio-bands, and of the occurrence ofhabitat types (Table 2) also aided the rating of the units' 

ecological value. 
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Table 2 
Summary of the characteristics of the Intertidal Shoreline Habitat Types for the VEHEAP Study Area 

Habitat Type Relative Typical Typical bands * Other % of total shore- Comments 
marine substrate associated species line length with 

influence this as primary 
habitat 

HandM Riprap, rubble, concrete BAR,FUC, ULV, Blue mussel, purple sea star Diversity decreases 
SEAWALLS BKS or SAR, NER 10 with less proximity to 

and (Habitat type 1) harbour entrances 
EMBANKMENTS 

man-made 

L Riprap, rubble, concrete BAR Nearshore subtidal species Many units bare, 
visible: eelgrass, clams and 14 sparse barnacle band 

(Habitat type 2) diatom mat on muds and diatom haze 

H andM andL Pilings and floating docks BAR, ULV, BMU Plumose anemone, giant Diversity of encrusting 
PILINGS, (esp. with feather duster tubeworms 16 biota greater than on 

WHARVES and current) orange sponges, orange adjacent riprap 
FLOATS encrusting bryozoans 

(Habitat type 3) 

BEACHES LandM Pebble, cobble, sand GRA, SAL, UL V or Pickleweed, dune grass, other 
natural DIA marsh sedges and grasses 15 

(Habitat type 4) 

HandM Bedrock, often with pocket VER, BAR, FUC, Thatched barnacle, purple sea Units with highest 
beaches of Habitat type 7 ULV, BKS or SAR, star, sparse rockweed, diverse 16 species diversity are in 

NER,RED red algae, diverse bladed kelp, this type and occur 
BEDROCK (Habitat type 5) feather boa kelp, surfgrass nearest to harbour 

CLIFF, RAMPS mouths. Many units 
OR PLATFORMS include small pocket 

natural beaches. 

LandM Bedrock, often with pocket VER, GRA, BAR, Purple seastar, sparse Sparse macro-biota, 
beaches of Habitat type 7 DIA rockweed, Japanese oyster, and 18 low diversit}'. Often 

native oyster. Eelgrass in fines and mud in 82 
(Habitat type 6) nearshore subtidal in Gorge and nearshore subtidal. 

units & Portage Inlet. Many units include 
small pocket beaches. 
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Habitat Tjpe Relative Typieal Typical bands * Other % of total shoreline Comments 
marine influence slibstrate associated species 

HandM and L Pebbles, cobbles, fme GRA, UL V or DIA Presence of pocket beaches Pocket beaches occur Always a secondary 
POCKET sediments. Some shell indicates habitat as secondary habitat habitat type in large units 

BEACHES (Habitat type 7) hash in H sites heterogeneity. Small size of types in 12% of man- of bedrock or man-made 
natural these beaches is implied by made shorelines and shoreline 

definition and they are not 43% of natural bedrock 
measured separately from the shorelines 
*primary unit length. 

LandM Wide sand or mud terrace BAR or GRA, DIA Salt-tolerant grasses and Describes large estuary 
MUDFLATS in lower intertidal sedges, diatom mat on tidal 11 units at heads of Portage 

(tidal flats) flats Inlet and Esquimalt 
(Habitat type 8) Harbour, and a few other 

units with seawall or 
bedrock in upper 
intertidal and wide tidal 
flats in the lower 
intertidal 

* The Bio-bands observed: BAR- acorn barnacle, FUC -brown rockweed, Fucus, UL V - green sea lettuce, Ulva, BKS -bladed kelps, primarily Laminaria spp., 
SAR- the brown alga, Sargassum, NER- bull kelp, Nereocystis, BMU- blue mussel, Mytilus trossulus, GRA- salt-tolerant dune grass, marsh grass, SAL
pickleweed Salicornia. DIA - diatom mat, RED - mixed red algae 

----------------------------------------------------------------------------------------------------------
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Description of Habitat Types 

Based on analysis of the HEIR mapping, the study area includes approximately 67 km of 
shoreline and 107 ha of intertidal area. The intertidal zones contain a variety ofhabitat types, 
which are summarized in this section. 

Habitat Type 1. Seawalls and Embankments 

The man-made shoreline habitats included in Type 1 units have relatively high to moderate 

marine influence. Most sites are riprap or boulder rubble embankments or vertical concrete or 

rock seawalls. Pile wharves or floating docks are often associated with these hardened 

shorelines. Species diversity on these sites decreases from harbour mouths to inner harbours. 

Characteristic units are 1863, at Laurel Point and 1642.01, the Fisgard Light causeway. 

Habitat Type 2. Seawalls and Embankments in protected waters 

Similar to the shorelines in Type 1, these man-made shorelines occur throughout the upper 

harbours in the study area. Below the seawalls, this type often has shallow nearshore zones or 

narrow inclined beaches in the lower intertidal zone. These habitat types are common in the 

Gorge and Portage Inlet and are characterized by bare-looking upper intertidal bands and 

extensive eelgrass beds in the nearshore subtidal. CharacteristiC units are 1873.05 at the Gorge 

Park, and 1629 at DND in west Esquimalt Harbour. 

Habitat Type 3. Pilings. Wharves and Floats 

A significant amount of the shoreline of the study area is classified as primarily pilings and 

floats . Although the habitat is not "natural," the biological diversity is often high, with rich 

communities of encrusting biota. Pilings and wharves often occur in with other man-made 

shoreline types as the secondary habitat. A characteristic unit is 1861, Fishermen' s Wharf, 

where the floating docks and pilings of the marina are built offshore from a riprap embankment. 

Habitat Type 4. Beaches 

Units where beaches are the primary shoreline form in the study area are of two types: the 

relatively long shore units at Esquimalt Lagoon, and shorter, narrower beaches in protected 

upper harbours. Beaches appear to have low diversity of macro biota on the beach face and are 

most often characterized by salt-tolerant grasses or sedges in the upper intertidal. Low banks in 

the upper intertidal provide easy access to the shoreline (unlike vertical seawall or rock cliff 

habitats), which contributes to the human-use value. Seawalls or bedrock outcrops in the upper 
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intertidal are sometimes associated with beaches. A few beaches are associated with mudflats in 

the lower intertidal. A characteristic narrow beach unit is 1873.04, Gorge Park. A beach with 

lower intertidal mudflats occurs at unit 1619.01, Thetis Cove. 

Habitat Type 5. Bedrock shorelines with marine influence 

Bedrock shorelines are natural coastal features in the study area and occur in medium or high 

marine influence sites in the outer and middle harbours. About half of the units in this bedrock 
type are combined with pocket beaches (habitat type 7), a combination that increases habitat 

diversity. About one-third of the units in this type are natural offshore islets. Species diversity 

tends to be high on these marine-influenced shorelines. A typical unit of a bedrock ramp is 1615, 

McLoughlin Point, and a combination unit with bedrock platform and pocket beaches is 1622.01, 

View Royal's waterfront in Esquimalt Harbour. 

Habitat Type 6. Bedrock shorelines with low marine influence 

Natural bedrock shorelines in the protected upper harbours show low species diversity and 

appear barren in the intertidal. Fine substrate was often observed in the nearshore subtidal. An 

example ofthis type ofunit is 1886, Christie Point in Portage Inlet. Several of these natural 

bedrock shores have pocket beaches as secondary habitat types, such as unit 1868 at Point Ellice 

House. 

Habitat Type 7. Pocket Beaches 

The pocket beach habitat type is characterized by small beaches between bedrock outcrops or 

seawalls. Species diversity is generally low, and indicator species are similar to those identified 

in the Beach Habitat (Type 4). Pocket beaches were only designated as secondary habitat types 

associated with Habitat Types 5 and 6. 

Habitat Type 8. Tidal flats 

A few units were determined to be primarily tidal flat habitats, mostly occurring in upper 

Esquimalt Harbour (1624, at the Millstream estuary) and in Portage Inlet (1879, at Colquitz 

Creek). The most common associated habitat was seawalls. Shoreline width is a significant 

attribute of this habitat type. These habitats can form the widest intertidal areas of any of the 

types in the study area, such as the 350m wide flats between Parsons Bridge and Coal Island in 

Esquimalt Harbour. Few algae species were observed on the surface of the flats. Invertebrate 

species are often common in the soft sediment. Many birds feed and rest in the tidal flats. Mud 
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flats in the upper Portage Inlet were associated with eelgrass. In the upper intertidal, mudflats 

are characterized by marsh grasses and sedges. 

The summaries of shoreline lengths in each of the habitat types (Table 3) help to characterize 

shore-zone habitats in the harbours. Some of the habitat combinations occur only once or twice, 

and are therefore "unusual" in the study area. Seventeen units are offshore islets, all of which 

Table 3 
Summary of Primary and Secondary Habitat Types 

(Refer to Table 2 for description of habitat types and secondary type numbers) 

Habitat Type Length(m) %of 
Primary Type Secondary shoreline 

1. Outer seawalls and embankments 3,517 5 

3 1,863 3 
7 769 1 
8 334 0 

2. Protected seawalls and embankments 4,741 7 
3 2,994 4 
4 691 1 
6 251 0 
8 806 1 

3. Pilings, wharves, floats 1,307 2 

1 5,719 9 
2 3,787 6 
6 222 0 

4. Beaches 5,148 8 
2 2,973 4 
5 65 0 
6 513 1 
8 1,199 2 

5. Marine influenced bedrock 3,181 5 

3 1,220 2 
4 272 0 

7• 5,812 9 
8 433 1 

6. Low marine influence bedrock 5,211 8 
2 902 1 
4 156 0 
7* 3,982 6 
8 1,500 2 

8. Tidal flats 5,497 8 
2 2,101 3 

Secondary type "7" indicates presence of a pocket beach in a shore unit. 
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are natural bedrock ramps or platforms except one in Esquimalt Lagoon. Only three islets have 

associated pocket beaches. The longest islet shoreline is on the Inskip Islands in Esquimalt 

Harbour. 

Table 4 
Summary of Key Harbour Features 

Shore Unit Characteristic Shoreline Length 

Kilometres % ofLength 

Physical 

Anthropogenic (seawall, riprap, piers) 24.7 37 

Natural (bedrock, pebble, cobble, mud, sand beach) 29.9 44 

Bedrock 6.7 10 

Pebble, sand beach 5.4 8 

Mixed anthropogenic and natural 12.6 19 

Intertidal habitat types 

Seawalls, embankments 16.1 24 

Pilings, wharves 10.7 16 

Beaches 10.0 15 

Bedrock 22.8 34 

Pocket beaches (secondary type only) n/a n/a 

Mudflats 7.4 11 

Backshore habitat (vegetation types) 

Coniferous forest (Douglas flr, redcedar, Grand flr) 12.2 18.3 

Deciduous forest (Alder, Garry oak, maple) 10.2 15.2 

Shrub (Thimbleberry, oceanspray, salal) 9.3 13.9 

Invasive plants (non-native-broom, blackberry) 8.8 13 

Grass (native and non-native) 3.2 5.0 

Marsh (wetland vegetation-sedges, cattails, willow) 1.9 2.9 

Bare ground (less than 40% vegetated) 9.1 13.5 

No vegetation 6.3 9.4 

Landscaped 9.5 1.4 

Land use (backshore only, excludes marinas and other intertidal uses) 

Natural Park 8.3 12.3 

Boardwalk, active park 5.3 8.0 

Vacant open space 7.9 11.8 

Residential 19.1 28.5 

Commercial 4.5 6.7 

Industrial, docks, and wharves 3.8 5.7 

Table 4 presents the length and proportion of total shoreline length for various key variables 

measured during the study. Natural shore types (bedrock, pebble and sand beaches) are the most 
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common type (44%) followed by anthropogenic (37%) and mixed (19%). Bedrock is the most 

common intertidal habitat type, followed by seawalls. 

Coniferous forest is the most common backshore habitat (19%), followed by deciduous forest, 

shrub, invasive plants, and ornamentals (all between 12% and 15% of the shoreline). Among 

backshore land uses, residential uses are the most common (29%), followed by natural park and 
vacant open space (both at 12%). Relatively small proportions of the harbours are industrial 

(6%) or commercial (7%), although these uses are most prevalent in outer harbours, which also 

have high biological productivity. 

Limitations to the HEIR inventory 

Users of the HEIR database should be aware of the following limitations of the data. 

• The distribution of individual species is not included in the database, nor was this 
information collected in the field. A more intensive sampling program is needed to 
determine the spatial distribution, populations, and other species characteristics. 

• Temporal change in species distributions is not included. Field investigations were 
undertaken in August and September. At a different time of year, different species may 
have been observed. 

• Percent cover estimates for biological features were based on visual estimates from a 
boat. Backshore areas and portions of intertidal zones that were inundated during 
inspection were difficult to assess and results should be used with caution. 

• Land uses can change quickly and the database entries for specific properties may 
become outdated more rapidly than other fields. 

• The HEIR shoreline is based on digitizing a large scale orthorectified aerial photograph. 
The resulting shoreline is the most accurate available for local planning and management. 
The shoreline configuration, however, does not match those created using other methods 
or other scales (e.g., LUCO, CRD mapping, federal hydrographic charts). This 
discrepancy does not affect the accuracy of the HEIR data, but overlaying thematic map 
layers from the various sources would probably produce unsatisfactory results. 

• Information and ratings are assigned to whole shore units. Characteristics of portions of 
shore units are not represented in the HEIR databases. Information on coastal segments 
shorter than the HEIR shore units, therefore, is either lost or "blended" with information 
on the rest of the shore unit. 
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Methods for rating ecological value of shore units 

Rating the ecological value of shore units enables harbour managers to strategically allocate 
limited financial and personnel resources to achieve maximum environmental benefit. The 
rating information can guide land owners and users of the harbours in their personal and 
business decisions. 

In October 1998, VEHEAP convened a workshop of interested parties to review HEIR 
inventory findings and to discuss methods of rating the ecological value of the shore units. The 
workshop was attended by representatives of municipal, regional, provincial, and federal 
governments, and community-based natural history and environmental groups. 

After reviewing summaries of the HEIR Inventory and alternative methods of rating shore units, 
participants worked in small groups to recommend actions for completing the HEIR. The 
participants made the following main recommendations to VEHEAP. 

• The HEIR results should be presented to municipal staff and councils, industrial 
users of the harbours, Transport Canada and the new Victoria Harbour entity, 
Department ofNational Defence, harbour tenants (fishermen, adjacent and 
liveaboard residents), recreational users, community associations, watershed groups, 
and schools. 

• A system of rating shore units for ecological value should be prepared because 
ratings can be important planning tools, informing discussions and providing a basis 
for monitoring. 

• The rating system should avoid summaries that "average" subsequent scores because 
such numerical approaches can mask underlying values. 

• Results should include explanations of reasons for assigning a rating. The harbours 
inventory data should be made available to help interpret ratings. 

• Separate ratings should be prepared for intertidal and backshore areas. Ecologically 
important sites should be "red flagged." 

• A void using "red-yellow-green" rating schemes, which can send confusing messages 
to readers. 

• Participants were concerned about the misuse of rating scores, especially if low
scored shore units are deemed suitable for development or damaging use. 
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In summary, Workshop participants supported the rating of shore unit, and recommended that 
VEHEAP and its consultants prepare a process for rating the shore units and conduct the work. 

General characteristics of the rating process 

A qualitative process. The environmental scientists involved in preparing the HEIR inventory 
convened to review the characteristics of each shore unit. Rating forms were completed for 
each shore unit (see example in Appendix C). The ratings are based on application of criteria 
for each topic, professional opinion, and interpretation of information available on the 
ecological character of each shore unit. This "rule-based" approach, guided by 
recommendations of the October HEIR Workshop, provides a better assessment of shore unit 
values than arithmetic processing of numerical scores. Through discussion among members of 
the rating panel (comprised of senior consultants with qualifications as biologists and 
environmental planners), a consensus was reached on the ratings of each shore unit. 

Three categories of ratings. Each shore unit is rated according to the following three rating 
categories and subtopics. 

1. Ecological value 
a. Diversity of obvious species 
b. Habitat diversity 
c. Natural habitat 
d. Key life cycle areas 

2. Vulnerability to development 

3. Priority for action 
a. Priority areas for protection 
b. Priority areas for remediation 

The following section provides details on these categories and on the criteria and rating system 
used to rate the shore units. 

Establishing the Range of Rating Categories. To ensure that ratings reflect the full range of 
ecological values present in the harbours, the rating panel established subjective upper and 
lower extremes of ecological value of all shore units in the harbours. Heavily disturbed and 
polluted industrial shore units were determined to have Very Low ratings, and highly 
productive natural areas with a variety ofhabitats and species were determined to have Very 
High ratings. Between these two extremes, three other categories were established, Low, 
Moderate, and High, reflecting the relative gradations in ecological condition of the shore 
units . 
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For each category, intertidal and backshore portions of shore units are rated according to the 
following five categories: 

Very High the most ecologically valuable shore units in the harbour, with very little 
human alteration and high diversity and importance to species, 

High highly diverse shore units, high ecological value, important to the region, and 
shows little human alteration, 

Moderate represents an "average" site in the harbours, usually with some human 
alteration of the coastal zone, but still retains a functioning ecosystem that 
has ecological value, 

Low intrinsic ecological value has been substantially reduced through human 
action, or the character of the site supports limited diversity or productivity, 

Very Low the shore unit has been extensively altered, with accompanying significant 
degradation of ecological potential either through habitat destruction or 
pollution. 

It is important to note that a Low or Very Low rating does nQ! imply that development of a 
shore unit should occur without regard to its ecological value. Even low-rated shore units may 
have valuable components (species diversity sustained by pilings, for instance) or may be 
adjacent to high-valued units. All shore units contribute to the harbour ecosystem, and any 
coastal development should minimize potentially harmful environmental effects. Preferably, 
human actions should contribute to an improved harbour ecosystem. 

Geographic area of comparison. The rating panel considered each shore unit relative to other 
units in Victoria and Esquimalt Harbours. That is, a unit may be rated High for habitat 
diversity in Victoria Harbour, although it might be only Moderate from a provincial 
perspective. 

The local focus of the HEIR ratings reduces the transferability of the rating results to other 
regions. The approach to the study and the process followed, however, may be transferable to 
areas having similar physical settings, harbour management issues, and levels of staff and 
funding available to support harbour studies. The inventory results (habitat types, species, shore 
material and structure, land use) can also be compared with biophysical conditions in other 
places. 

Iotertidal-Backshore emphasis. The HEIR is a harbour-oriented study, so the ecological value 
of intertidal areas is given more weight than backshore areas. For instance, if a shore unit is 
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rated High for intertidal habitat diversity and Moderate for backshore diversity, it would have 
an overall diversity rating of High. 

Quality control. The rating process involved the use of clearly stated and carefully crafted 
criteria and assessment categories, applied and interpreted in a qualitative manner. This 
approach, although appropriate for assessing ecological value, has limitations in terms of 
replicability. 

The qualitative nature of the assessment precludes the use of peer review or similar quality 
assurance testing of results. Debate among rating panel members ensured that each rating was 
carefully considered, defensible, and consistent. The resulting rating forms were checked before 
entry in the database, and database records were checked against the rating forms to control data 
entry errors. Participants at a second HEIR workshop held in April 1999 examined the draft 
ecological value ratings and provided comments. 

Other trained reviewers, using the same available information and the same criteria as the HEIR 
would be likely to rate the shore units similarly, especially for Very High and Very Low 
ratings. Some differences in rating assignments could be expected among the middle three 
ratings (High to Moderate, and Moderate to Low), but such differences are unlikely to affect 
the usefulness of the results. 

Rating topics and specific criteria 

Ratings were applied to the following categories and topics, using the criteria described. 

1. Ecological value 

This rating summarizes the judgement of overall ecological value of each shore unit, based on 
interpretation of four supporting biological topics. The ecological value rating is llQ1 the result 
of an arithmetic process, but rather of an interpretation of the relative value of a shore unit 
compared to other units in the harbours. 

A single "combined" descriptive rating of the ecological value of each shore unit in the context 
of the ecological character of Victoria and Esquimalt Harbours was determined. Table 5 
outlines the method used to assign and interpret ecological value ratings. Typically the ratings 
apply to entire shore units. 
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Very High or 
High 

Moderate 

Low or Very 

Low 

)- High or Very High rating for either species diversity, habitat diversity, 
or key life cycle areas 

> High or Very High rating for natural habitat plus one other criterion 

> Moderate ratings for one or more criteria (no High or Very High ratings) 
> a High or Very High rating for natural habitat and no other High or 

Very High ratings 

> Low or Very Low ratings for all criteria 

a. Diversity of obvious species. This category rates the number of easily-observed or abundant 
species of macrobiota catalogued in a shore unit. The species listed in the HEIR database 
serve as a surrogate index of the total species diversity in each shore unit, rated as follows: 

High or Very High many species observed 

Moderate some diversity of species 

Low or Very Low few or no species observed. 

The known presence of intertidal species of special interest (e.g., rare species) triggers a 
rating of High. Marine influence (wave exposure, flushing, and salinity) tends to increase the 
diversity of observed species. 

b. Habitat divenity. The number of distinct habitat types observed in a shore unit is the basis 
of assigning a rating. 

High or Very High habitat heterogeneity is high throughout the unit, either along
shore or across-shore 

Professional judgement was sometimes used to override a shore unit's rating if, in the opinion of 
the rating panel, using the guidelines would result in a rating that incorrectly represented the 
parameter under consideration. 
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Moderate modest levels of habitat heterogeneity throughout the unit 

Low or Very Low homogeneous habitat type throughout the unit. 

Large shore units are more likely to have high habitat diversity simply due to their size. 

The presence of special habitats triggers a rating of High or Very High. Special habitats 
include regionally unusual habitat types such as pocket beaches, estuaries, and low-tide flats . 

c. Natural habitat. This category rates the presence of undisturbed habitats characteristic of 
this region, and the lack of modification of the shore unit. 

High or Very High most or all of shore unit total length is in an undisturbed or 
near-natural condition 

Moderate about half of the length of the shore unit undisturbed 

Low or Very Low much less than half of the shore unit length undisturbed. 

d. Key life cycle areas. This category rates the importance of a unit to important life cycle 
activities of major species, e.g., areas for reproduction, food supply, shelter, spawning, 
rearing, or nesting. Examples of key life cycle areas in the harbours are seal haulouts, bird 
refugia or nesting areas, and estuarine areas. Key life cycle areas are habitats with special 
characteristics that are not reflected in the habitat diversity category, which reflects the 
number of different habitats in a shore unit. 

High or Very High presence of critical life cycle areas of substantial size, diversity, or 
importance (e.g., islets used by a variety ofmarine species), 

Moderate areas of limited life cycle value present (e.g., logs used as seal 
haulouts) 

Low or Very Low slight or no life cycle value. 
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2. Vulnerability to Development 

The preceding ratings apply to the assessed ecological value of shore units. The following 
ratings help to identify priority units for protection and remediation. In areas that could 
experience urban development, these ratings may assist policy makers in making planning 
decisions. 

Ecological value of a shore unit can be negatively affected by development. Vulnerability to 
development may affect decisions to protect or remediate a shore unit. Properties subject to 
rezoning for more intensive use, or sites already zoned and awaiting development permit 
issuance or other land use approvals are considered vulnerable to development. 

Very High or Very Low ratings are not applied to this topic; the High-Moderate-Low scale 
adequately represents vulnerability to development. 

High 

Moderate 

Low 

development with the potential to substantially affect the coastal zone is 
pending in the next 1-2 years, 

development is likely in the next 3-10 years, and potential effects on the 
coastal zone are modest or unknown, 

no development is foreseeable or potential effects on the coastal zone are 
slight. 

Information on planned or proposed development was obtained from local planning departments, 
the Department of National Defence, Parks Canada, and the Songhees First Nation. The draft 
Victoria Harbours Plan was used to identify development potential in the City of Victoria. The 
pending Transport Canada divestiture of the harbours and the creation of a harbour authority 
could affect the rate and kinds of development affecting properties in the harbours. 

3. Priorities for Action 

The following descriptions represent the rating panel's assessment of sites having characteristics 
that merit special actions. 

a. Priority Areas for Protection are shore units that have high ecological value and 
deserve protection from harmful human activities. Shore units are rated as Yes or No for 
protection. Areas having Very High or High ratings for both ecological value and 
vulnerability to development are usually priority areas for protection. The database 
includes a summary of reasons used for assigning Yes ratings. The HEIR does not 
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contain recommendations for specific protective actions; such decisions should be made 
by regulatory authorities, land owners, or other interested parties. 

A shore unit in a designated park is not automatically disqualified from being a Yes 
priority for protection, because ecological values may not be retained in parks due to 
development of park facilities or human use. Hardened shorelines associated with public 
walkways in the Gorge, Songhees, and Inner Harbour areas, for example, have 
significantly reduced ecological values in intertidal and backshore areas. 

Fourteen of the sixteen islets in the harbours are rated as Priority Areas for Protection 
(two small islets are heavily degraded by industrial activity). Islets received this priority 
rating because they serve as refugia for wildlife (and hence have high life cycle value), 
often have remnant natural ecosystems, and have a large intertidal perimeter relative to 
their area. 

b. Priority Areas for Remediation are shore units where obvious improvements in 
ecological characteristics (species diversity, habitat diversity, natural habitat, or ability to 
support key life cycle activities) could be obtained at a reasonable cost. Remediation 
could include control of pollutants, altering land uses along the shore, replanting native 
vegetation, or other habitat-enhancing initiatives. 

Shore units recommended for remediation are primarily-sites where human activity has 
harmed the ecological functioning of the intertidal or backshore areas, but where the 
physical character of the shore unit is still evident. Using the stated criteria, Rock Bay and 
the Inner Harbour, for example, are not designated as priority areas for remediation 
because substantial and costly efforts would be required to achieve even minimal 
improvements in ecological value. Shore units that are undisturbed by human activity 
typically would not require remediation. Shore units with Moderate ecological value 
ratings often proved to be the best candidates for remediation. 

For shore units rated as priority areas for remediation (and for some units that were not), 
the HEIR database contains brief descriptions of features to be remediated. Remediation 
may improve the ecological value ofnonpriority sites, but the priority designation is 
intended to highlight shore units where remediation would be most effective. Prior to 
undertaking remediation work on a designated shore unit, more detailed review of the 
HEIR database and site-specific investigations should be undertaken. 
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Results of the ecological rating 

The results of the rating process are contained in the HEIR database. The database allows access 
to detailed rating information and comments for each shore unit. Although the database is best 
used in its electronic format, Appendix E contains a hard copy version of a typical shore unit 
rating report. As with the Inventory Database, the Rating Database is linked to a map of the 
harbours through a Shore Unit Key identifier. Table 6 summarizes the shore unit ratings for the 
major ecological criteria and for vulnerability to development. 

Ecological Value. Plates 1 and 2 show the ecological value ratings of shore units in the 
harbours. As could be expected, Very Low ratings are common in shore units where industrial 
and commercial development has substantially modified the natural intertidal and backshore 
zones. Even where some natural backshore exists, the overall ecological value ratings reflect the 
emphasis on intertidal values. 

The wharves and ship repair facilities ofEsquimalt and Victoria Harbours, Rock Bay, and the old 
plywood mill site north ofPlumper Bay have Very Low ecological value ratings (as do most 
shore units where fill has been placed in the intertidal zone). The manicured backshore and sheer 
rock wall of Gorge Park in Saanich also have Very Low ecological value. Low ecological 
ratings are found on the Esquimalt side of the Gorge and the western shore of Portage Inlet, 
where human activities have altered the backshore and intertidal habitats. Some heavily altered 
shorelines in Victoria Outer Harbour have Low rather than Very Low ecological value due to 
marine-influenced species and habitat diversity in the intertidal zone. 

Shore units with High or Very High ecological value are found in all harbours. In the Victoria 
Outer Harbour, four groups of islets have Very High ratings, as do marine-influenced rocky 
shorelines having high habitat diversity and life cycle values. On the northern side of West Bay, 
combined values of natural backshore and undisturbed intertidal areas with bedrock, beaches, 
and tidal flats create Very High ecological value. Other Very High ecological values are found 
at Cecelia Creek estuary, the Saanich side of Gorge Narrows, and the estuaries of Colquitz Creek 
and Craigflower Creek. At Point Ellice, the combination of diverse natural intertidal and 
backshore habitats surrounded by urban development justified a Very High rating. 

In Esquimalt Harbour, seven sets of islets have Very High ecological value ratings. Millstream 
estuary and adjacent mudflats have Very High ratings, as does Fisgard Island, with its high life 
cycle values and marine-influenced habitat diversity. All ofEsquimalt Lagoon has Very High 
ecological value except the Portsmouth Drive shore unit, where suburban development has 
degraded backshore and intertidal habitats. 

The range of ecological value ratings reflects the variety in the character of shore units in the 
harbours (Table 6). Although 37% of the shoreline length has Low or Very Low ecological 

Harbours Ecological inventory and Rating Page 31 



value, reflecting the degree of human disturbance that has occurred over the past 150 years, 
nearly 48% is rated as retaining High or Very High ecological value. Hence, opportunities exist 
for protecting and enhancing the ecological functioning of the harbours while accommodating 
human activities that are sensitive to the value of the harbour environment. 

Habitat or species diversity. Overall, relatively few shore units exhibit diverse habitats or 
species. Only 9% of the shoreline has Very High species diversity ratings, versus 34% with 
Very Low ratings. Just about as much shoreline has Very High or High habitat diversity ( 45%) 
as has Low or Very Low habitat diversity ( 42% ). Small shore units could not accommodate 
much diversity of either habitats or species. 

Habitat Diversity 20% 15% 20% 12% 30% 
(13,500) (9,900) (13,300) (7,800) (20,200) 

Species Diversity 9% 12% 22% 20% 34% 
(6,200) (8,000) (14,700) (13,000) (22,800) 

Naturalness 41% 2% 19% 1% (800) 33% 
(27,300) (1,600) (12,800) (22,300) 

Key Life Cycle Areas 23% 2% 21% 1% 49% 
(15,600) (1,600) (14,000) (700) (32,900) 

Overall Ecological Value 27% 21% 15% 11% 26% 
(18,200) (14,300) (9,800) (7,300) (17,100) 

Vulnerability to Development n/a 18% 23% 58% n/a 
(11,800) (15,400) (39,000) 

Victoria and Esquimalt harbours are fortunate to have a relatively large proportion of natural 
shoreline. More than 41% is rated Very High for naturalness, compared with 33% rated Very 
Low. Maintaining these shore units in their natural states helps to sustain the ecological 
functioning of the harbours and provides a variety of social benefits as well. 
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Key life cycle areas. Key life cycle areas are relatively rare in the harbours. River estuaries, islets, and 
selected undisturbed areas of native backshore vegetation account for most of the 23% of shoreline rated 
as having Very High life cycle values. Nearly 50% of the shoreline has Low or Very Low life cycle 
value. 

Vulnerability to development. The review of vulnerability of the harbours to development 
reveals that 58% of the shoreline is rated as Low, either because it is already developed or is 
protected in parks. New development or redevelopment is likely in the next two years on 18% 
of the shoreline, most of it in Victoria's Inner Harbour or in Esquimalt Harbour. Another one
fourth of the shoreline faces development that could affect its coastal character in 3-10 years. 

Priority for Protection. Plates 1 and 2 show green flags on shore units identified as priorities 
for protection. These shore units are deemed to have ecological value that merits action to 
ensure that they are not harmed by development or human use. Protection could include park 
designation, consultation with owners or users to ensure improved stewardship of the shore unit, 
or registration of conservation covenants to protect identified values. 

Table 7 shows that about one-third of the total length of harbour shoreline is a priority for 
protection2

· Sixteen of the 30 shore units included in this length are islets. Of the 14 non-islet 
units, most have Very High or High ecological value, and include Esquimalt Lagoon and 
estuarine units. Some units in Victoria Inner Harbour that have Moderate ecological value are 
rated as priorities for protection because they are remnant natural shorelines in a heavily
developed area. The shore unit containing the Bayside Lands site is a priority for protection 
because the foreshore and intertidal flats have significant ecological value. 

Priority for Protection 33% (22,200) 67% (44,500) 

Priority for Remediation 17% (11,600) 83% (55,200} 

2 The shoreline length represent the total length of shore units in which a portion of the area has the stated 
protection rating. In some cases, only a portion of a shore unit requires protection, but partial length is not 
represented in the totals. 
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Priorities for remediation. Cost-effective ecological remediation might be undertaken on only 
a small proportion of the shoreline (17%), although this still accounts for more than 11 km of 
shoreline length. 

Purple flags on Plates 1 and 2 show the locations of shore units rated as priorities for 
remediation. Priority areas for remediation include portions of Esquimalt Lagoon (affected by 
residential development and pollution) and selected industrial properties in Esquimalt Harbour 
slated for redevelopment. Some small shore units with remnant natural features in Victoria Inner 
Harbour are priorities for remediation. Further upstream, the Cecelia Creek estuary, Colquitz 
River estuary, Bayside Lands, and Ministry of Transportation and Highways properties are 
priorities for remediation. 

The database contains suggested remediation actions for shore units where such work would be 
beneficial. The recommended remediation includes cleaning up runoff from storm drains, 
preventing further contamination of ecologically important shore units, or planting native 
vegetation in the backshore to improve habitat quality. Where reconfiguration of the upper 
intertidal or backshore areas has occurred, remediation may include lowering beach slopes to 
emulate natural shore zones. 

Using the HEIR inventory and ratings 

The HEIR Phase 1 Inventory Database provides a consistent set of systemically collected 
information for all intertidal and backshore portions of the harbours. The Rating Database 
provides a comparative rating of shore units' ecological value and recommendations for 
protection and remediation. The HEIR information is intended to support planning, scientific, 
and management decisions affecting the harbours. 

Applying HEIR results to harbours planning and management 

The HEIR database can support a variety of planning and management initiatives affecting the 
harbours, including the following: 

• Identifying properties to be designated for environmental protection in Official Community 
Plans, 

• Designating development permit areas (DPAs) for coastal protection, and preparing DPA 
guidelines to protect specific coastal features, 

• Identifying candidate areas for environmental remediation or setting priorities among 
candidate sites, 
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• Determining appropriate land uses, setbacks, tree retention, storm drainage, and other 
components of zoning bylaws, other municipal regulations, and development decisions made 
by federal and provincial government land managers, 

• Preparing lists of prospective shore units for purchase or other protective actions by 
government or nongovernmental organizations, 

• Establishing a framework for a program to monitor environmental conditions in the harbours, 

• Providing base mapping to support other harbours studies or planning initiatives, 

• Assessing potential impacts of proposed shore zone development (under municipal, 
provincial, or federal environmental assessment guidelines), and 

• Improving the understanding ofthe harbour environment among members of the public, 
business, government, and students. 

Ecological inventory data and ratings provide only part of the information needed to plan for and 
manage the harbours. Other useful information to complement the HEIR could include: 

• Land ownership and tenure, which could affect protection or management approaches, 

• Existing regulations or management actions affecting shore units that could complement or 
conflict with HEIR ratings and priorities for protection and remediation, 

• Social information (e.g., recreational use and potential, viewsheds) and historic information 
(heritage buildings, archaeological sites), 

• Community perspectives on appropriate land use and environmental management of the 
shore zone, 

• Ecological linkages among backshore, intertidal, and subtidal portions of the harbours (once 
Phase 2 of the HEIR is completed), 

• Site-specific remediation plans and associated cost of such actions, and 

• Study of the impacts of offsite phenomena (especially storm drainage) that could affect 
environmental quality of the coastal zone. 
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Communications and updating 

To adequately support decisions affecting the harbours, the HEIR needs to be effectively 
communicated to planners and other harbour managers. VEHEAP and its partners should 
develop a communications strategy to ensure that the HEIR results are distributed in a clear and 
timely manner. Two-way communications should be encouraged, allowing information to flow 
from harbour users and managers to VEHEAP, as well as from VEHEAP to harbour users and 
managers through the HEIR. 

An effective system of updating the HEIR is also necessary to ensure that its information is 
timely. Land use changes, improved environmental information, and mapping updates need to be 
reflected in the database. Such updating need not be a continuous process, but should be 
conducted at regular intervals (once or twice per year). Responsibility for this function has yet to 
be determined. 

Used actively and appropriately, the HEIR maps and databases can be powerful tools in 
managing the harbours and improving their environmental quality. By consulting the HEIR 
information as a routine part of government planning and management, ecological values can be 
integrated into decision processes to the benefit of the harbours, management agencies, and the 
public. Nongovernment organizations may use the HEIR to guide their plans and actions, and to 
improve their effectiveness in working with governments and landowners on harbours 
environmental issues. As the HEIR database is expanded and refined, its applicability and value 
can be expected to increase. 

Harbours Ecological Inventory and Rating Page 36 



Appendix A 
Environmental Reports Previously Prepared for 

Victoria and Esquimalt Harbours 
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ENVIRONMENTAL REPORTS AND MAPPING FOR VICTORIA AND ESQUIMALT HARBOURS 

jl;ead agency Themes studied, mapped Area covered Mapping Scale Digital Date Author 

Victoria and Valued habitats Upper Victoria 1:500 No 1996 Archipelago Marine 
Esquimalt Harbours Harbour and Selkirk Research 
Environmental Waters 
Action Program 

Shoreline and aquatic Both harbours 1:40,000 No 1995 LGLLimited 
habitat 

Shoreline sensitivity Both harbours 1:40,000 No 1994 Aquatic Science Consultants 
associated with potential Ltd. 
sewage bypasses 

PROVINCE 

MinisttyOf Sensitive Ecosystem Both harbours (upland) 1:20,000 Yes 1992 Conservation Data Centre 
Environment, Lands Inventozy (SEI)- e.g., 
And Parks, coastal bluffs 
Conservation Data 
Centre 

Land Use Coastal Resource Both harbours 1:20 - 80,000 Yes 1992-6 Various authors - compiled 
Coordination Office Inventozy (e.g., bald eagle byLUCO. 

nests, eelgrass beds, kelp 
beds, salmon streams) 

FEDERAL GOVERNMENT 

Department of Marine Resource Both harbours 1:40,000? Yes ? DFO 
Fisheries and Oceans lnventozy (e.g., clams, 

herring, crabs ) 

Environment Canada, Bird count Both harbours 
Canadian Wildlife 

No 1997 Ken Morgan 

Service 
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!Lead agency Themes mapped 

Department of Ecological assessment of 
National Defence I Royal Roads Property 
Royal Roads 
University 

Transport Canada Ecological Risk 
Assessments 

CAPITAL REGIONAL DISTRICT 

CRD intertidal 
biophysical shoreline 
survey 

MUNICIPALITIES 

City of Victoria 

District of Saanich 

Intertidal habitat 

None 

ESA Inventory of streams 
and wetlands 

Town of View Royal None - use SEI 

Town ofEsquimalt None- use SEI 

City of Col wood 

Area mapped 

Esquimalt Lagoon 

Selected Transport 
Canada sites 

Entire hatbours 

Saanich estuaries 
(i.e. Colquitz) 

oceanography, Esquimalt Lagoon 
geomorphology vegetation, 
wildlife, "sensitive areas" 
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Mapping Scale Digital 

1:5,000? No 

1:2,500 No 

1:20,000 No 

Date 

1995 

On-going 

1994 

1997 

1992 

1992 

1993 

Author 

Madrone Consultants 

Various authors 

Derek Hutchison 

DennisCarsen-
361 0294 

Hurley et al 

Westland Resource Group 
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REPORTS PREPARED FOR THE 
VICTORIA AND ESQUIMAL T HARBOURS 
ENVIRONMENTAL ACTION PROGRAM 

Aquatic Science Consultants Ltd., 1994. "Present and Historical Uses Within the South Coast 
Harbours of the Capital Regional District." 

Aquatic Science Consultants Ltd. (D. Hull) and Secter Environmental Resource Consulting 
(J. Secter) January 1996. "Victoria and Esquimalt Harbours, Gorge Waterway and 
Portage Inlet Existing Regulatory Responsibilities." 

Archipelago Marine Research Ltd., July 1996. "The Environmental Status of Upper Victoria 
Harbour and the Selkirk Waters." 

LGL Limited environmental research associates, 26 May 1995. "Environmental Priorities for 
Victoria and Esquimalt Harbours." 

Reid Crowther & Partners Ltd., 1998. "Storm Sewer Contaminant Sampling, Source Tracing & 
Reduction Study in Victoria and Esquimalt Harbour." 

Sector Consultation, Secter Environmental Resource Consulting, 1994. "Victoria and Esquimalt 
Harbour Use." 

Victoria and Esquimalt Harbours Environmental Action Program, April 1997. "Victoria and 
Esquimalt Harbours Environmental Management Strategy." 

Westland Resource Group (Robyn Wark and David Harper), March 1996. "Approaches to 
Protecting Environmentally Significant Areas in Victoria and Esquimalt Harbours." 
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Appendix B 
Participants in the HEIR Program 
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People interviewed as part of the HEIR program 

Barbara Avery- Town of View Royal, Planning Department. 

Daryl Beck- Town ofEsquimalt, Engineering Department 

Doug Bright - Royal Roads University Environmental Planning Committee 

Dennis Carlsen- City of Victoria, Planning Department 

Jim Dodd - City of Col wood, Engineering Department 

Tony Embleton- Victoria Natural History Society 

Russ Fuoco- Town ofEsquimalt, Planning Department 

Don Howes- Land Use Coordination Office 

Karen Hurley - District of Saanich, Planning Department 

Glenn Jamieson - Fisheries and Oceans Canada 

Bruce Kerr - City of Victoria, Engineering Department 

Jan Kirkby - Provincial Conservation Data Centre. 

Doug Leslie- City of Victoria, Engineering Services 

Rick Lloyd - District of Saanich 

Rob MacDonald - Transport Canada and VEHEAP 

Norm Mogensen - Victoria Natural History Society 

Ken Morgan - Canadian Wildlife Service 

John Munn- City ofColwood 

Tony Queen- Town of View Royal 

John Roe- Veins ofLife 

Mike Shepherd - VGI Vision 

Barbara Snyder- Town ofEsquimalt, Planning Department 

Laura Taylor - Capital Regional District and VEHEAP 

Jody Watson- Department ofNational Defence and VEHEAP 

Margaret Wright - Fisheries and Oceans Canada and VEHEAP 

Mark Zacharias- Land Use Coordination Office 
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HEIR WORKSHOP ATTENDEES 
-

I First Name Last Name I 
Or~:mization E-mail 

- --

John Arber Min. of Environment, Lands and Parks 

Barbara Avery Town of View Royal tovr@~intemet.com 

Doug Bright Royal Roads University dbrigbt@!:oyalroads.ca 

Dennis Carlsen City of Victoria Dennisc@city.victoria.bc.ca 

Suzanne Caskenette Victoria Natural History Society caskenet@.islandnetcom 

Bill Dushenko Royal Roads University bill.dushenko@!:oyalroads.ca 

Tony Embleton Victoria Natural History Society mk978@victoria.tc.ca 

Brian Emmett Archipelago Marine Research brian~ll!Chi~lago.bc.ca 

Dave Featherby Port of Victoria Harbour Master 

Kate Forster Burnside Gorge Committee. Assn. 

Elizabeth Greaves Victoria Harbour Residents Ass'n 

Carol Halvorson Victoria Harbour Residents Ass'n halvorson@home.com 

David Harper Westland Resource Group haroer@we~tland.com 

Bill Harrower Victoria Natural History Society 

Alan Hopper District of Saanich 

Don Howes BC Land Use Coordination Office Don.Howes@gems7 .gov.bc.ca 

Bruce Kerr City of Victoria brucek@city.victoria.bc.ca 

March Klaver Fisheries & Oceans Canada klaverm@dfo-mnQ. gc.ca 

David Morris Provincial Capital Commission davem83@hotmail.com 

Jon Munn City of Col wood jon@city.colwood.bc.ca 

Celine Larose Capital Regional District clarosse@crd.bc.ca 

Simon Lawrence City of Col wood simon@city.colwood.bc.ca 

Robert MacDonald Transport Canada ma~dork@tc.gc.ca 

Colin Mac Lock West Bay Residents Association illy@ninc.!tom 

Brad Mason Fisheries & Oceans Canada (HEB) mason)2@dfo-mnQ.gc.ca 

Jennifer McAdams Craigflower Residents Association ~atrickmcadams@botmail.com 

Ken Morgan Environment Canada - CWS moreank@dfo-mnQ.gc.ca 

Dave Morris Provincial Capital Commission davem83@hotmail.com 

Jon Munn City of Col wood Planning@city.cQlwood.be.g 

Paul Neil Canadian Coast Guard 

Marc Pakenham Fisheries & Oceans Canada Rakenhamm@dfo-mnQ. gc.ca 

Adriane Pollard District of Saanich QQllarda@gov.saanich.bc.ca 

John Roe Veins of Life Watershed Society Volws@islandnet.com 

Rob Russell Fisheries & Oceans Canada russelll@dfo-mnQ.gc.ca 

Robert Sam Songhees First Nation 
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I 
fi•·st Name Last Name 0 r~anization E-mail j I 

Andrew Smith CFB Esquimalt 

Barb Snyder Township ofEsquimalt snyderb@mun.e~uimalt.be,ca 

Bob Spence West Gorge and District Ratepayers 

Laura Taylor CRD Environmental Services Ltaylor@crd.bc.ca 

Anne Topp District of Saanich TOJ2Ra@gov.saanich.bc.ca 

Jeff Ward CRDParks jwar!!@crd.bc.ca 

Robyn Wark Westland Resource Group Rwark@westland.corn 

Jody Watson Department ofNational Defence e~bts2@Rinc.com 

Steve White Queen's Harbour Master (Esquimalt) kswhite@Rinc.com 

Margaret Wright Department of Fisheries and Oceans wrigbtrn!!@dfo-mRQ.gc.ca 

Mark Zacharias BC Land Use Coordination Office rnark.~charia§@gerns6.gov.bc.ca 
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Appendix C 
Examples of Field Record Data Sheets 
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INTERTIDAL HABITAT OBSERVATIONS 
Time: /02.6'" Observer: f1 ~ 

Form: '8 i 

zone band %of unit %cover zone band %of unit %cover 
len_gth within band length within band 

~- 6RA /0 5'0 
13.2- 1'2{)5 ltJO (()0 

rna · d' b ed . dd'. . . eli db b d bo cro-m tcator species o serv ma ttion to species m cate 'Y an sa ve: 
band species band s~cies 

rank' f1 h 1 mg or umt as a w o e: 
shoreline: I natural antbropo 
Degree of disturbance B M L Regional representativeness H M L 
Restoration potential B M L Importance to ecosystem H M L 

function 
Rarity, Uniqueness H M L Vulnerability to development H M L 

Diversity (Habitat, H M L Sensitivity to human H M L 
species) disturbance 



BACKSHORE HABITAT INVENTORY 

Shore unit# f6e1 Dak z& 
Time: Researcher: W~ If . 

Pbyslc:al1 %unit V egetation2 %unit WUdlife3 %unit 

" 

. 

6, w. ~..,.,a_ 

SA I &::_I?_AV .d._ CJr(Ar~~ 
, J~ ... A_ 

~ 30 ~ .. e._k ~ 
~ ~A"r/o~K.. tJ u /f,l k'-""jf-,t..... 

fL 

Topic 

Rarity, uniqueness 

Diversity (habitat, 
SJ*ies) 

Regional 
representativeness 

Importance to 
ecosytem function 

Vulnerability to 
development 

Sensitivity to human 
disturbance 

Degree of disturbance 

Restoration potential 

2 

3 

zo ~~- ( ~,e_1 (..U)I ~ If) ,BIZ ~ /% 
(J I fll't. ) 

v 

~II_ so 
f() 

Ratine: Notes 

High.~ Low .U,..~f-...·,~ ~~i""'~U ... -;..c)~ ,:_.1...-.J / I.Jt..r t...f 
;... &... (.., f;,.. . t: &1 a,-,- -'"'~ r;i._t... ~-k 

High,~Low 

High. @n. Low 

High,~ Low 

High.~Low 

High,~Low 

Hi~ Low 

High, M@iiiDj] Low 

SA =Sand; RK=Rock (exposed bedrock); n=FW; LA=-Landscaped; ST=Structures, bard edge; 
PK=Parking or storage lot; B<>-Boardwalk or wooden dock. 

CF=Coniferous forest (m-mature, P=immature); DF=Deciduous forest (m=mature, 
1-bnmature); IN•Invasive exotics; SB=Sbrub; GR=Grasses; MA=Marsb, wetland. 

NT=Nest tree; RL-Rock ledge; HA=Haulout area; UC ... Undercut shelter or den; 
AE=Artlflcial enhancement; BR•Bridge abutment or structure; DP=Driftwood Pile; 
OT,.Other 



LAND USE INVENTORY 

Shore unit# / Ycf'-:? <7...... . 
Date: c ~ ime: 

Portion of Intertidal Zone (use, % of unit) 
Uses 

A,B A,B 

Residential _G_, 
J -;;;:. lfo1Ltt.-rl; <5 

Industrial 

Institutional 

Commercial 

Utility ..-, . \' I<.. l· · =-
-C7 
~ /;; 

Military 

Park and open 
space 

Other 

Notes: ·Lo!'J ~>lldrt~ (. ,,~r., i-ll:t1''f l.'5f-"') 

-(-, .. ,1/la-u·~r '7J,,t'(~t~ 

Residential 
DL = Detached large lot 
DS = Detached small lot 
1H =Townhouse 
AP = Apartment 
MH =Mobile home 

Industrial 
IL =Light 
ll-I =Heavy 
(Marine-dependent= m) 
(Nonmarine-dependent=n) 

Commercial 
CM=Marina 
CD = Shipping dock, pier 
CO = Commerical. other 

Institutional 
IS= School 
ll-I = Hospital, health care 
IG =-Government office 
10 =Other 

Utility 
UP = Parking lot, structure 
US = Stonn drain 
UO=Other 
({i.\; =-- 6r l(lj ~·~.- \'',~a cl f. i.'. ~~.· 

Researcher: Dr I r:.. i v 

Backshore 

T/-+:: j.-,L --, 
~ '..:.-

•:J .· -- s-c:· i ~ L/5 -

C c· •. -,- Hc1it := 1' s~. 

12 ~v _; -t:7 

~--~ 1.: 

PN =- ;2~~· 

PI~=- qc.:• 
(,; 

[/cL -:: SF=-

c~ 

Pic;; 
flfi;: 

Park and open space 
PN = Public nature park 
PA = Public active park 

-- --c.·-; 
~56 

/C'-' /1.:: 

/["'J . /'..,; 
2s-% 

PW =Paved walk, boardwalk 
PO = Park, other 

Military 
MW = Wharf, dock 
MR = Ship repair 
MO=Other 



Appendix D 
Database Structure and Data Dictionary 
(Biological, Physical, Land Use Codes) 

Harbours Ecologlcallnventory and Rating Page49 



Appendix D 
HEIR Database Table Definitions 

Table Dl 
Attributes of HEIR Shoreline 

Attributes attached 
to HEIR mapped 
shoreline 

Harbours Ecological Inventory and Rating 

Rep_Type 

Veheap_Key 

Loc Code 

Wave_Exp 

Marine lnf 

Unique identifier for each shore unit 
assigned by LUCO. 

3 character code describing nine sub
areas of the harbours: 
ECC, EIH, ELA, EOH, VIH, VOH, VPI, 
VTG VUH. See Table 05. 
Wave exposure. See Table 06. 

Summary code for the relative marine 
influence of the unit, based on subjective 
assessment of LOC _CODE and 
proximity to wave exposure and salinity 
associated with open Juan de Fuca 
Strait. See Table 07. 
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TableD2 
Backshore and Intertidal Land Use Descriptions 

Backshore Land Use BACKSHOR_A Backshore land use codes for up to six 
Description through types . See Table D8 . 

BACKSHOR F 
PCT_BAK_A Percentage of shore unit backshore 
through covered by each land use type 
PCT BAK F 
COMMENTS Memo field containing comments on 

land use features 
Land Int.dbf Intertidal Land Use INTERT _I and Intertidal land use codes for up to two 

Description INTERT II See Table D8. 
PCT _INT _I and Percentage of shore unit intertidal area 
PCT II covered each land use 

Land UCI.dbf Backshore Planned UCI _1 through Planned backshore land use codes for 
Land Uses (Urban UCI 6 up to six types. Source: 1995 CRD 
Capacity Inventory) Urban 

PCT_UCI_1 Percentage of shore unit covered by 
through each planned land use type. 
PCT UCI 6 
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BackPhys.dbf 

BackWild.dbf 

Table D3 
Backshore Biology Definitions 

Vegetation 

Backshore Physical 
Descriptions 

Backshore Wildlife 
Observations 

PHYS A 
through 
PHYS C 
PCT_PHYS_A 
through 
PCT C 
DESCRIPTIO 

HABITAT A 
through 
HABITAT C 
PCT_HAB_A 
through 
PCT HAB C 
COMMENTS 

Percentage of shore unit covered by each 
vegetation type. 

Memo field containing comments on 
backshore 
Backshore physical descriptions for up to 
three codes. See Table Dll. 

Percentage of shore unit covered by each 
physical description. 

Narrative physical descriptions with up 
to 40 characters. 
Backshore habitat codes for up to three 
types. See Table D 11. 

Percentage of shore unit covered by each 
habitat type. 

Memo field containing comments on 
wildlife observations. 
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Int_Phys.dbf 

Table D4 
Intertidal Biology Definitions 

Intertidal 
Physical 
Descriptions 

SOURCE 

CLASS 

A FORM 

A MATERIAL 

B1 FORM 

Bl MATER 

B2 FORM 

B2 MATER 

Summary code number of the primary 
habitat type for each shore unit. See Table 
D13. 
Source of the data for the unit (Field 

or 
Summary for the unit as a whole to degree 
of modification 
Descriptive codes for the physical Form 
observed in Zone A of the unit. More than 
one Form may be coded and multiple 
codes are separated by semi-colon. See 
Table D14 for list of Form codes and 
definitions. 
Descriptive codes for the physical 
Materials observed in Zone A of the shore 
unit. More than one Material may be 
coded and multiple codes are separated by 
semi-colon. See Table D15 for list of 
Material codes and definitions. 
Descriptive codes for the physical Form 
observed in Zone B 1 of the unit. More 
than one Form may be coded and multiple 
codes are separated by semi-colon. See 
Table Dl4 for list of Form codes and 
definitions. 
Descriptive codes for the physical 
Materials observed in Zone B 1 of the 
shore unit. More than one Material may 
be coded and multiple codes are separated 
by semi-colon. See Table D15 for list of 
Material codes and definitions. 
Descriptive codes for the physical Form 
observed in Zone B2 of the unit. More 
than one Form may be coded and multiple 
codes are separated by semi-colon. See 
Table D14 for list ofForm codes and 
definitions. 
Descriptive codes for the physical 
Materials observed in Zone B2 of the 
shore unit. More than one Material may 
be coded and multiple codes are separated 
by semi-colon. See Table D15 for list of 
Material codes and definitions. 
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Int_Bio.dbf Intertidal 
Biology 

Harbours Ecological Inventory and Rating 

CLASS 

ZONE 

BAND I 

PCT_LEN_1 

PCT_COV_ l 

SPECI_A 
through SPECI_F 

BAND 2 

PCT_LEN_2 

PCT COV 2 - -

SPEC2_A 
through SPEC2 _F 

Brief text descriptive summary of the 
physical form and material observed in 
the unit. 
Summary for the unit as a whole to degree 
of modification. 

M=Mixed 
Relative position of Band details in the 
across-shore elevation ofthe unit. See 
Table D 16 for list of codes and 
definitions. 
Code for Bio band observed (if any) in the 
Zone. Up to three Bio bands can be 
recorded in each Zone (Band_ I, Band_2, 
Band_3). See Table Dl6 for list ofBio 
Band codes and definitions. 
Visual estimate of the percent length of 
the shore unit covered by Band I. Data 
recorded in 
Visual estimate of the percent cover of the 
shore unit covered by Band 1. Data 
recorded in ..,..,. •. ,. .... t-

Latin name or name of group species 
observed incidentally in the Band, if any. 
Species noted are in addition to those 
defined as part of the Bands Up to six 
species names can be recorded for each 
Band. See Table Dl6. 
Code of Bio band observed (if any) in the 
Zone. Up to three Bio bands can be 
recorded for each Zone (Band _1, Band_ 2, 
& Band_3). See Table Dl6 for list ofBio 
Band codes and definitions. 
Visual estimate of the percent length of 
the shore unit covered by Band 2. Data 
recorded in ..,..,.,.,..,. .... 

Visual estimate of the percent cover of the 
shore unit covered by Band 2. Data 
recorded in .. .,.,.,..,.,nt 

Latin name or name of group species 
observed incidentally in the Band, if any. 
Species noted are in addition to those 
defined as part of the Bands. Up to six 
species names can be recorded for each 
Band. See Table Dl6. 
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Harbours Eco/ogica/Jnventory and Rating 

PCT_LEN_3 

PCT_COV_3 

SPEC3 A 
through SPEC3 _F 

Code ofBio band observed (if any) in the 
Zone. Up to three Bio bands can be 
recorded for each Zone (Band_l, Band_2, 
Band 3). See Table D16 for list ofBio 
Band codes and definitions. 
Visual estimate of the percent length of 
the shore unit covered by Band 3. Data 
recorded in 
Visual estimate ofthe percent cover of the 
shore unit covered by Band 3. Data 
recorded in 
Latin name or name of group species 
observed incidentally in the Band, if any. 
Species noted are in addition to those 
defined as part of the Bands. Up to six 
species names can be recorded for each 
Band. See Table D 16. 
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HEIR Inventory Codes 

Table D5 
Harbour Location Codes 

EIH Esquimalt Inner Harbour 

ELA Esquimalt Lagoon 

EOH Esquimalt Outer Harbour 

VIH Victorian Inner Harbour 

VOH Victoria Outer Harbour 

VPI Victoria, Portage Inlet 

VTG Victoria, the Gorge 

VUH Victoria Upper Harbour 

Table D6 
Wave Exposure Codes 

Very Protected; < 1 km 

P Protected:< 10 km 

SP Semi-Protected; I 0 to 50 km 

SE Semi-Exposed; > 50 km 

Table D7 
Marine Influence Codes 

Attributes of HEIR Shoreline H High--"ranked as relative to the study area" 

M Moderate 

L Low 
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Table D8 
Actual Land Use Codes 

Residential Industrial Commercial 
DL =Detached large lot IL = Light industry CM=Marina 
DS = Detached small lot lli = Heavy industry CD = Shipping dock, pier 
TH =townhouse 10 = Industrial, other CO = Commercial, other 
AP = Apartment Subcodes Subcodes 
RW =Residential wharf, dock m = marine-dependent m = marine-dependent 

n = non marine-dependent n = non marine-dependent 
Institutional Utility Park and open space 
NS =School UP = Parking lot or structure PN =Nature park 
NH = Hospital, health care US = Storm drain P A = Active park 
NG = Government office UR = Road, highway, bridge PW =Paved or board walk 
NO= Other UO =Other PO = Other vacant land or open 

space 
Military 
MW =Wharf, dock 
MR = Ship repair 
MS = Structure, building 
MV = Vacant open space 
MO =Other military 

TableD9 
Urban Capacity Inventory Codes 

AA = Apartment AT = Townhouse CC = Commercial 

CR = Commercial residential EC = Environmentally constrained ID = Industrial 

IR = Indian Reserve IS = Institutional PK=Park 

SF = Detached housing SS = Special Status UN= Utility 
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Table DlO 
Backshore Vegetation Codes 

(Backshore habitat proportions are based primarily on observation from the water) 

CF Coniferous Forest 
tree species. Key species include: Douglas-fir, western redcedar, and grand 

fir. 

DF Deciduous Forest. More than 60% ofbackshore area is dominated by deciduous, or broadleaf, 

tree species. Key species include: Arbutus, Bigleaf maple. black 

cottonwood, garry oak, pacific willow, red alder, black hawthorn and 

dogwood. 

SB Shrub More than 60% of the backshore habitat is dominated by shrubs. Key 

species include: thimbleberry, oceanspray, Indian plum, salal, 

salmonberry, snowberry, red osier dogwood, rose and honeysuckle. 

IN Invasives 

GR Grass 

MA Marsh 

BG Bare Ground 

NO None 

LA Landscaped 

More than 60% of the backshore habitat dominated by non-native shrub 

species. Typical species include: Himalayan blackberry, scotch broom, 

gorse ,and evergreen blackberry. 

More than 60% of the backshore habitat is dominated by native and non

native grass species. 

More than 60% of the backshore habitat is dominated by wetland plant 

species. Typical species include: sedges, rushes, cattail, Salicornia and 

wetland shrubs such as willow, red osier dogwood. 

More than 60% of the backshore habitat has little or no vegetation. 

No vegetation (native or non-native) was observed. 

More than 60% of the backshore habitat is landscaped using non-native 

tree, shrub and grass species. Typical species include: weeping willow, 

rhododendron, lawns, and non-native flowering plants. Typical areas 

include fonnally landscaped parks, grounds of large residential and 

institutional buildings. 
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Table Dll 
Backshore Habitat Descriptions 

Physical Description Codes SA Sand 

RK Rock (exposed bedrock) 

FI Fill 

LA Landscaped 

ST Structures, hard edge 

PK Parking or storage lot 

BO Boardwalk or wooden dock 

Wildlife Description Codes NT Nest tree 

B 

Bl 

B2 

RL Rockledge 

HA Haulout area 

uc Undercut shelter or den 

AE Artificial enhancement 

BR Bridge abutment or structure 

DP Driftwood pile 

OT Other 

Table Dl2 
Across-Shore Zone Definitions 

The 'splash zone' between highest high water and the landward marine limit, at the limit 
of terrestrial 
The intertidal zone, from highest high water to the zero chart datum. For this project, 
zone B divided into: 

Upper intertidal - approximately >2m elevation which is the Fucus band and above. 

Lower intertidal - approximately <2m elevation which is approx. below the Fucus band. 
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Table D13 
Habitat Type Summary Codes 

1 man-made diversity decreases with 
SEAWALLS concrete less proximity to 
and harbour entrances 
EMBANKMENTS 

2 L man-made riprap, rubble, many units bare, sparse 
SEAWALLS concrete barnacle band and 
and diatom haze 
EMBANKMENTS 

3 HandMandL PILINGS, pilings and floating diversity of encrusting 
(esp. with WHARVES& docks biota greater than on 

FLOATS 
4 LandM natural pebble, cobble, sand 

BEACHES 
5 HandM natural bedrock, often with units with highest 

BEDROCK CLIFF, pocket beaches of species diversity are in 
RAMPS OR Habitat type 7 this type and occur 
PLATFORMS nearest to harbour 

mouths. Many units 
include small pocket 
beaches. 

6 LandM natural bedrock, often with sparse macro-biota, low 
BEDROCK CLIFF, pocket beaches of diversity. Often 
RAMPS OR Habitat type 7 fines/mud in B2 and 
PLATFORMS nearshore subtidal Many 

units include small 
beaches. 

7 HandMandL natural pebble-cobble-fine always a secondary 
POCKET BEACHES sediment, some with habitat type in large 

shell hash units of bedrock or 
man-made shoreline 

8 LandM mudflats, tidal wide sand or mud describes the large 
MUDFLATS terrace in lower estuary units in Portage 

intertidal Inlet and head of 
Esquimalt Harbour as 
well as a few other units 
with seawall or bedrock 
in upper intertidal and 
wide tidal flats in the 
lower intertidal 
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Table D14 
Shore Zone Form Codes 

A = ANTHROPOMORPHIC 

a dolphin k dyke s seawall 

b breakwater I cable, pipeline r ramp 

c log dump m marina t landfill, tailings 

f float n ferry terminal w wharf 

h shell bed, midden 0 log boom X outfall 

J jetty p port facility y intake 

B =BEACH 

b berm n relic ridges, raised beaches s storm ridge 

c washover channel m multiple intertidal bars t low tide terrace 

d spit r ridge (single intertidal w washover fan 

f face bar) v veneer (modifier) 

I inclined 

C = CLIFFHEIGHT 

1 <5m m 5 -lOrn h >lOrn 

C = CLIFF SLOPE 

I 20-35 c cave p passive 

s >35 f fans or aprons r ramp 

a eroding g surge channel t terraced 

D =DELTA 

b bars 1 levee s single channel 

f fan m multiple channel p delta plain 

E =DUNE 

b blowouts 0 ponds v veneer 

I irregular r ridge, swale w vegetated 

n relic p parabolic, crescentic 

F =REEF 

f horizontal r ramp 

I irregular s smooth 

L =LAGOON 

0 open c closed 

M =MARSH 

h high c tidal creek p pond 

1 low e levee s salt or brackish 
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0 = OFFSHORE ISLAND 

b barrier p pillar, stack I low (<5m) 

c chain of islets w whaleback m moderate (5 - 1Om) 

t table shaped h high (>lOrn) 

P =PLATFORM 

f horizontal I irregular r ramp 

g surge channels 1 low tide platform s smooth 

h high tide platform p tidal pools 

R =RIVER 

a perennial m multiple channel 

t intermittent s single channel 

T = TIDAL FLATS 

b bar, ridge f flood tidal delta t flats 

c tidal channel I levee p tidepool 

e ebb tidal delta s multiple tidal channels 
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Table D15 

Shore-zone Texture Codes 

A = ANTHROPOGENIC C =CLASTIC 

a metal (structural) a blocks 
d debris (man-made) b boulder 
e concrete (loose blocks) c cobble 
f undifferentiated, mixed fill d diamicton 
c concrete (solid cemented blocks) f fines, mud 
r rubble, riprap g gravel (mixture ofb,c,p,gran.) 
t logs (cut trees) k clay 
w wood (structural) p pebbles 

r rubble 
s sand 

B =BIOGENIC s silt 
c coarse shell X angular fragments 
f fine shell hash 
g grass 
1 trees (dead) R =ROCK 
0 organic litter I igneous 
p peat m metamorphic 
t trees (alive) s sedimentary 

v volcanic 
U = UNDEFINED 

v veneer (modifier) 
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A 

A 

A or B bare substrate 

B 

B 
mid 
B 

mid 
B 

mid 
B 

lower 
B 

lower 

B 
lower 

B 
lower 

B 
lower 

B 
lower 

B 
lower 

c 
upper 

c 

upper barnacle 

'Fucus' 

oyster 

blue mussel 

'Ulva" 

diatom 

mixed 
filamentous 
reds 

reds: blade & 
filamentous 
Sargassum 

mixed 
Laminarians 
Me Iridium 
anemones 
parchment 
tubeworms 

'Zostera' 

Nereocystis 

infauna holes 

barrens 

SAL 

GRA 

BRE 

BAR 

FUC 

OYS 

BMU 

ULV 

DIA 

HALl 

RED 

SAR 

BKS 

ANM 

TUB 

zos 

NER 

HOL 

LIT 

Table Dl6 
Band Descriptions and Codes 

rock 

light/bright 

colour 
grey-white 

golden brown 

white 

dark blue
black 
bright green 

brown 'beige' 

golden yellow 
bleached 
'reds' 

dark brick red 

brown 

brown 

white or 

dark green 

dark brown, 

splash zone: marked by black encrusting lichen & 
blue-green algae. Generally observed most clearly 
on bedrock shoreline 
Salicornia and other salt-tolerant low marsh 
herbaceous 
marsh grasses, dune grasses and other salt-tolerant 

and herbaceous marsh 

continuous band of B. glandula, upper intertidal 

dominated by Fucus, includes B. glandula 

abundance of Crassostrea 

dense beds of Mytilus trossulus (blue mussel) 

Ultra/' Ulvaria' blade greens and Enteromorpha-type 
filamentous 
encrusting low mat of filamentous diatoms, may mix 
with 'HAL2' shows as lower IT 
named for Halosaccion which is only a minor 
component in Straight of Georgia. Indicates low-turf 
of the bleached red algae complex of lower IT, 
including Leathesia, Ge/idium, Neorhodomela, 
coralline and other small reds 
lush and diverse filamentous and foliose red algae 

Sargassum band of lower intertidal. May mix with 
Laminarians 
large Laminaria spp. kelps, including L. saccharina, 

A/aria near current 
aggregations of anemones, esp. on pilings 

aggregations of parchment tube worms esp. on 
pilings and docks. (Eudistylia) Consider another 

for calcareous tube worms if observed 
eelgrass, (Zostera marina and introduced spp. Z. 
japonica) fine sediment, may extend into intertidal. 
Often heavi encrusted with blade red 
bull kelp beds, floating blades and fronds nearshore 

worm, clam or shrimp holes in soft bottoms. 
Includes noted when 
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Appendix E 
Example of Shore Unit Rating Form 
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HEIR Shore Unit Ratings Index Shore Unit 1887.00 

SPECIES DIVERSITY RATINGS 

Overall L Notes none -----
Intertidal VL Notes Near eelgrass; sparse marsh grass patches 

Backshore M Notes none ------
HABITAT DIVERSITY RATINGS 

Overall VH Notes mostly natural shoreline. several habitat types observed in long unit. spans current-affected section 
'under bridge 

Intertidal VH Notes Current affected, pocket beaches. marsh 

Backshore M Notes none 
- ---

NATURAL HABITAT RATINGS 

Overall 

Intertidal 

M 
---,---,...---,-----,.,---- ---------- -----

Notes •mostly natural shoreline 

Notes ·none ---------------- --------

Backshore Notes none 
-- -----

KEY LIFE CYCLE AREA RATINGS 

------------- -----
Overall VL Notes •none ----
Intertidal VL Notes Adjacent eelgrass 

Backshore VL Notes ;none 

ECOLOGICAL VALUE RATINGS 

Overall H ' Notes 

VULNERABILITY TO DEVELOPMENT 

Overall M Notes :none - ---
PRIORITY FOR ACTION 

Protection NO Notes •none - ---- --------
----

Remediation NO Notes 'none 
- ---
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INFORMATION QUERY REQUEST FORM 
HARBOURS ECOLOGICAL INVENTORY AND RATING (HEIR) 

HEIR databases and maps contain more information than is presented in this report. If 
you would like to obtain more information about environmental conditions in the 
harbours, please complete and submit the following form. It is designed to help refine and 
describe your information request. You may be contacted to further discuss your 
information request before it is filled, so please include your phone number and email 
address. 

Name: -------------------- Telephone: _________ ......:Fax: _______ _ 

Organization: ____________ _ Email: ----------
Address: --------------------------------------------------
Are you a: 

o Homeowner o Municipal government 
o Business o Provincial Government 
o Community group o Federal Government 
o Nongovernment organization o Other __________ _ 

HEIR data are available for 11 0 mapped shoreline units. Environmental inventory and 
rating information is linked to each of these shore units. The table below identifies the 
information and rating categories. You may refer to Appendix D for details on 
information in each category. Please indicate the specific type(s) of information you 
require: 

Victoria 
Harbour 
The Gorge 

Portage 
Inlet 
Esquimalt 



Both database and mapped infonnation can be provided. Please indicate whether you 
require: 

c Database only 
c Map only 
c Map and database 

Would you prefer HEIR information in paper or electronic form? 

c Paper o Electronic 

If requesting information in electronic form, please indicate which database and map 
formats you prefer (e.g. Excel, Access, dBase, Shape file, AutoCad, Microstation, etc.) 
Please include your software version: 

If requesting information in electroruc form, please indicate the preferred delivery method: 

o 3. 5" Floppy Diskette o FTP o Email 

Please send completed form to: 

Westland Resource Group: 
1863 Oak Bay Avenue 

Victoria, British Columbia V8R 1 C6 
Phone: (250) 592-8500 
Fax: (250) 592-1633 

Email: heir@westland.com 

o CDROM 



Plate 1 

INTERTIDAL AND BACKSHORE 
RATINGS 

Ecosystem V aloe Priority for: 

N Very Low i Protection 

Low i Remediation 
Medium 

N High 
Limits of N Very High 
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Plate 2 
INTERTIDAL AND BACKSHORE 

RATINGS 

Ecosystem Value Priority for: 

N Very Low i Protection 

Low 

Medium r Remediation 

N High 
Limits of N Very High 
Intertidal Area 
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Scale 1 : 20,000 
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