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Analysis of Forest Habitat Distribution
in the St. Lawrence River (Coruwall) Area of Concern:
An Assessment of Progress toward Delisting

INTRODUCTION
Partners

This report is the result of a collaborative effort from the St. Lawrence River
Institute of Environmental Sciences, the St. Lawrence River Restoration Council,
Environment Canada (Restoration Programs Division, Ontario Region), the Ontario
Ministry of Natural Resources, the Ontario Ministry of the Environment and the Raisin
Region Conservation Authority.

Context

In the 1970’s, the Intemational Joint Commission (IIC) identified 42 Areas of
Concem (AOCs) in the Great Lakes basin where toxic contaminants and environmental
degradation threaten ecosystem health. The St. Lawrence River (Comwall) Area of
Concern, between the Moses-Saunders Dam and the downstream end of Lake St. Francis,
was later added to the list of IC Areas of Concern.

Over the last two decades, Remedial Action Plans (RAPs) have been developed
for Areas of Concern, including the St. Lawrence River (Commwall) AOC. Remedial
Action Plans involve a three stage process outlined by the IJC: identification of
environmental issues (stage 1), developing remedial actions and delisting criteria against
which environmental improvements can be measured (stage 2), implementing remedial
actions and monitoring to confirm that delisting criteria have been met (Stage 3). Stage 1
and 2 reports have been completed for the Comwall AOC (St. Lawrence RAP team 1992,
Dreier et al. 1997).

RAP implementers have recognized that just as upstream water pollution can
affect the downstream portion of the watercourse, upland environmental impacts can
trickle down to lakes and rivers. As a result of this awareness of the interconnected
nature of different types of adjacent habitats (ie. forest, wetland, river), RAP
implementers have adopted an ecosystem approach when addressing environmental
problems in the AOC. Even though upland forests may be far from the St. Lawrence
River, degraded forests could have negative effects on the St. Lawrence River ecosystem.
The St. Lawrence River AOC Tributary Watershed boundaries are shown in Fi gure 1.
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Restoring Beneficial Uses

Goal of Remedial Action Plans is to restore impaired beneficial uses as specified
in the Great Lakes Water Quality Agreement (GLWQA). Annex 2 of the GLWQA lists
the following beneficial use impairments that might be an issue in each AOC:

Restrictions on fish and wildlife consumption

Tainting of fish and wildlife flavour

Degradation of fish and wildlife populations

Fish tumours and other deformities

Bird and {other] animal deformities

Degradation of benthos

Restrictions on dredging activities

Eutrophication or undesirable algae

Restrictions on drinking water consumption or taste and odour problems
10. Beach closures

11. Degradation of aesthetics

12. Added cost to agriculture and industry

13. Degradation of phytoplankton and zooplankton populations
14. Loss of fish and wildlife habitat

e e Al

Loss of Fish and Wildlife Habitat

Loss of fish and wildlife habitat was one of the International Joint Commission’s
beneficial uses that was identified as impaired in the RAP stage 2 report (Dreier et al.
1997). A complete set of delisting criteria for fish and wildlife habitat and populations
are described 1n chapter 9 of the RAP stage 2 report (Dreier et al.1997). At the time the
St. Lawrence RAP delisting criteria were developed a GIS-based habitat supply analysis
for forest cover and type had not yet been developed. The RAP team developed a set of
criteria they thought would promote the existence of a wide range of upland and riparian
species (including area-sensitive species) and protect wetland and water quality.

Environment Canada has recently produced guidelines for setting habitat
objectives in RAP areas (Environment Canada, e al 1998) but these guidelines were not
yet available when the delisting criteria were developed for the St. Lawrence RAP.
Nonetheless, the delisting criteria and the rationale behind their development are
remarkably similar to the Environment Canada guidelines.
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Purpose of this Document

The purpose of this document is to:

e compare the criteria for forest habitat set out in the RAP stage 2 report for the
Comwall {AOC) to the current status of forest habitat in the AOC based on currently
available data;

¢ determine which habitat characteristics meet the criteria for delisting and which ones
do not;

¢ identify areas that present opportunities for reaching delisting criteria in cases where
the current habitat supply falls short of the delisting criteria;

e identify areas where future research and monitoring is required, and;

e suggest delisting criteria for parameters that could not previously be assessed because
of a lack of baseline data.

Intended Audience

This document is directed at members of the St. Lawrence River Restoration
Council and Agencies involved in the Remedial Action Plan process. Therefore, I have
assumed that most readers will be familiar with the Remedial Action Plan activities in the
Cornwall Area of Concemn. Those who require addition background should read Dreier et
al. (1997).
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DELISTING CRITERIA FOR THE ST. LAWRENCE RAP THAT ARE RELATED TO

FOREST COVER IN THE AREA OF CONCERN

The delisting criteria that pertain specifically to loss of forest habitat are listed jn

Table 1. The numbering system (e.g., XII-5 refers to the delisting criteria as found in
Table 14-2 of the RAP stage 2).

Table 1: Delisting Criteria for Loss of Forest Cover Area and Diversity

| Delisting Criteria

XII-5

A forest cover of 30% in the AQOC tributary watersheds. Once the existing
forest cover has been measured for each sub-watershed (1997) then delisting
criteria will be set at some point between a small increment over existing forest
_cover and 30% forest cover.

XII-6

Restore the forest diversity so that in each sub-watershed, 5% (3700 ha) of the
forest cover is in mature or old-growth forest (generally trees over 120 years
old). An increase in area of mature native forest containing natural densities of
cavity trees, tip-up mounds and downed woody debris. This criterion would be
considered met once the areas have been identified and earmarked to be part of
this objective.

XII-7

Establishment in the AOC tributary watershed of forest blocks that are a
minimum of 1000 ha in contiguous area, which would represent 10% (7000 ha)
of the forest cover in the AOC and would overlap to some degree with those
lands with mature forest cover (see XII-6). The area increase required will be
determined once the GIS-based habitat supply analysis has been completed.

XII-8

5% (10,000 ha) of the AOC tributary watershed to consist of forest cover in
which the forest extends 200m from the forest edge and has a core area with a
minimum of 40 ha. There will be some overlap of this forest with the
forestland used to meet criteria XII-6 and XTI-7 and XII-8. Therefore the
maximum forest area for XII-6, X1I-7 and XII-8 would be less than the 20,000
‘ha total. The criteria will be refined once GIS analysis i3 completed,

XI1-9

Establishment of sufficient forested corridors connecting forested areas and
wetlands to make the natural heritage system in the AOC ecolo gically
sustainable. No information in available to establish a specific area or number
of corridors.

The results of the analyses presented in this report are organized by delisting

criteria to facilitate comparisons with the delisting as they were originally established in
the RAP stage 2. In should be noted however that these criteria were established with the
intention that some criteria would be modified or refined, if required, once a GIS-based
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analysis of forest cover was undertaken. Note that these current delisting criteria are
currently under review and may change. Any recommended refinements to delisting
criteria in this document are the suggestions of the author. They are intended to promote
discussion as we re-assess all of the delisting cnteria and do not necessanly reflect the
official position of the Restoration Council.

METHQODS

Current Status of Forest Habitat in the Comwall AQC

Recently, initial steps have been taken to develop a GIS-based system to assess
habitat supply, plan restoration activities and track progress toward delisting. Gillespie
(1998) used remotely sensed imagery (L.andsat Thematic Mapper and Spot) to digitize
forest cover information for the AOC. He then used this information to derive a variety
of calculations including the area of forest cover, the area of interior forest (at least 200m
away from edge) and forest interior patches greater than 100 ha. The results of these
analyses are summarized in Gillespie (1998).

For the current analysis, I used the data summarized in Gillespie (1998} to
compare existing conditions in the St. Lawrence River Tributary Watershed as defined in
the RAP Stage 2, to the delisting criteria established in the RAP Stage 2 (Dreier er al
1997).

In addition to the GIS data presented in Gillespie (1998), I also present new data
analysis for of percent forest cover for each sub-watershed in the AOC. The new GIS
data were calculated by overlaying a digital map of the sub-watersheds of the AOC
(Figure 2) on the Gillespie (1998) digital maps (e.g., Figure 3). Percent forest cover was
calculated using Arc/Info software following standard Ontario Ministry of Natural
Resources protocols. The total area of all blocks of continuous forest > 400 hectares were
also calculated. All new GIS calculations were performed by Allen Bibby (Ontario
Ministry of Natural Resources, Kemptville, Ontario).

RESULTS AND DISCUSSION

Delisting criteria XII-5--A forest cover of 30% in the AOC tributary watersheds.

Current status:

The total area of the St. Lawrence River Tributary watershed is 136,907.57 ha. Of
this total watershed area 31.59% (43,248.50 ha) is forested (Gillespie 1998); therefore,
the delisting criteria for total forest cover in the AOC watershed is currently met.
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Delisting criteria for sub-watersheds have not yet been developed. The RAP stage
2 (Dreier et al. 1997) suggests establishing targets that are between the existing
conditions and the 30% target for the AOC as a whole. Percent forest cover by sub-
watershed is shown in Table 2.

Table 2. Percent forest cover in each sub-watershed of the

St. Lawrence River AQC
sutatershed | Voeredives T Woodandives ] percent Forem
Wood Creek 3087 485 15.72
Finney Creek 3191 : 612 19.18
Ferguson Drain 90?) 211 23.45
Wesley Creek 3175 384 12.08
_Fraser Creek 4621 1678 36.31
Grays C-reek 4448 639 14.36
Hoople Creek 10427 3040 29.1-6
Raisin River 59566 20997 35.25
Sutherland Creek | 7922 1505 18.99
:Sunn Creek 1039 97 _ 9.31
Garry River 3428 1011 29.50
Delisle River 23040 . 6230 27.0;!
Beaudette River 14‘;33 | 5265 | 35.26

Three of the thirteen sub-watersheds in the AOC exceed 30% forest cover, the
target for over-all forest cover in the AOC, and more than half of the sub watersheds in
the AOC exceed 20% forest cover (Table 2.). Only one sub-watershed, Gunn Creek, has
< 10% forest cover.
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Recommendation:

Criteria for minimum forest cover in a sub-watershed should be 20% forest cover.
Meeting this criterion would require small increases in Sutherland, Finney, Grays, and
Wood Creeks and moderate increases in Gunn and Westleys Creeks.

Delisting Criteria XII-6
Restore the forest diversity so that in each sub-watershed, 5% (3700 ha) of the forest
cover is in mature or old-growth forest (generally trees over 120 years old).

Current Status:

There is little current information documenting locations of old growth forest in
the AQC but the consensus of Ministry of Natural Resources (MNR) staff is that old
growth forest is rare in the AOC (Jim Hendry, MNR, Kemptville, Ontario). The best
opportunity for designating forest to become old growth is in association with the large
block of forest required to meet the criteria for interior forest (XII-8)—see below.

Recommendation:

Gather up-to-date information on forest age structure of the large (>400 hectares)
forest blocks identified by Gillespie {(1998; Figure 3) and protect these areas as locaily
significant natural heritage sites though the Stormont Dundas and Glengarry (S.D&G.)
official plan and zoning bylaws. The draft Official Plan for Stormont, Dundas and
Glenngarry recommends protecting large continuous forest blocks but these sites must be
clearly identified and mapped.

Delisting Criteria XII-7

Establishment in the AOC tributary watershed of forest blocks that are a minimum
of 1000 ha in contiguous area, which would represent 10% (7000 ha) of the forest
cover in the AOC,

Current Status:

Only a single forest polygon exceeds 1000 ha in size (Figure 3 &4). It is located
at the northem border of the Raisin River watershed and is 1007 hectares, almost 6000
hectares short of the delisting criteria (Figure 4; Table 3). Five other large forest
polygons (between 401-1000 ha) occur in the northern (Garry River watershed) and
western portions of the AQC iributary watershed, as well as in the Summerstown forest
area, east of Comwall (Figures 3 & 4). These additional large blocks of forest total
approximately 2750 ha.

Recommendation:

Although the current status of the forest cover in the AOC falls well below the
threshold of the delisting criteria, several of the forest blocks between 400-1000 ha are in
close proximity to other continuous forested areas that are larger than 100 ha. A
relatively small area of reforestation in the specific areas between these blocks would
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quickly increass the total area of forost that ocours in large blocks (=1000 ha). These
areas should be a high priority for stewardship activities in the AQC.

Delisting Criteria XII-8

5% (10 000 ha) of the AOC tributary watershed to consist of forest cover in which
forest extends 200 m from the forest edge and has a core area with a minimum size
of 40 ha. There will be some overlap of this forest with forestland used to meet
criteria XII-6, and XII-7. Therefore the maximum forest area for XII-6, XII-7 and
XII-8 would be less that the 20 000 ha total. The criterion will be refined once GIS
analysis is completed.

Current Status:

Only 3365 ha (2.46%) of 200m interior forest exists in the AOC (Gillespie 1998),
and much of this habitat consists of forest patches that are less than the 40 ha size
specified in the delisting criteria (Figure 5; Table 3).

Recommendation:
The comments for XII-7 (above) also apply to this delisting criterion. A targeted

land retirement and reforestation program could quickly increase the supply of 200m
interior forest.

A summary of the statistics about forest cover in the St. Lawrence River (Comwall) AOC
are shown in Table 3.

Table 3: Key Forest Cover Statistics from the St, Lawrence River (Cornwall) AOC.

Attribute Quantity
% Forest Cover 31.59%
Size of Largest Forested Patch 1006.91ha
% Forest with 100m interior 8.90%

% Forest with 200m interior 2.46%

Source: Gillespie 1998,
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Delisting Criteria XII-9

Establishment of sufficient forested corridors connecting forested areas and
wetlands to make the natural heritage system in the AOC ecologically sustainable.
No information in available to establish a specific area or number of corridors.

Current status:

There has not yet been data analyses undertaken to address habitat corridors or
habitat connectivity.

Recommendation:
Initiating such an analysis should be a high priority since much of the necessary
data has already been digitized.

CONCLUSIONS

The target of 30% forest cover in the AQC Tributary Watershed has been met. If
the threshold of 20% forest cover for each sub-watershed is accepted, a moderate amount
of reforestation will be required in a few sub-watersheds. Most sub-watersheds currently
meet this threshold or require only a small increase in forest cover.

For the remaining criteria, interior forest and contiguous forest cover (X{I-7 &
XII-8), significant work remains. A targeted reforestation effort, especially in the north
and west portions of the AOC where relatively large tracts of forest already exist, could
yield large increases contiguous forest cover.
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