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1. Introduction

The McIntosh Run is an urban river located in the Halifax Regional Municipality, Nova Scotia.
It is 12.8km long, and runs out of Long Lake Provincial Park, through the community of
Spryfield, and meets the Atlantic Ocean at Herring Cove. The McIntosh Run got its name from
the great fish runs that used to take place in the river. The river flows through areas of urban
development as well as fairly unspoiled natural areas (Map 13). The McIntosh Run Watershed
Association (MRWA) is a group of concerned citizens who are working towards improving the
state of the McIntosh Run, with the eventual goal of restoring historical fish populations,
increasing community appreciation of the Run, and involving the community in its stewardship.

A watershed is the total area of land from which water drains into a designated river or other
water body. The boundary of a watershed is defined by the highest points of land adjacent to the
river. Watersheds are also referred to as catchment areas or drainage basins. A river catches all
of the water from its tributaries, as well as water that runs directly off of the land within the
watershed. This water picks up sediment, nutrients, organic matter and in many places
pollutants (Heaton, Grillmayer and Imhof 2002). Each watershed has unique characteristics
based on the size of land area being drained, soil type, topography, geology, hydrology, and
climate (Heaton, Grillmayer and Imhof 2002). Changes to a watershed can greatly affect water
quality; for example, run-off from roadways generally contains salt, heavy metals and oils.
Removing vegetation increases the risk of soil erosion. That soil will eventually drain into
streams causing an increase in turbidity and siltation. Water that drains through forested areas
deposits woody debris and organic matter into streams, providing forage, nutrients, and cover for
life in the stream (Heaton, Grillmayer and Imhof 2002). The health of the entire watershed has a
direct impact on the health of the river. To address the quality of a river, it is important to
manage at a watershed scale.

A Watershed Management Plan compiles all relevant data and information available about a
river and its watershed, and identifies all problems in the watershed relating to the health of the
river. From this a set of strategies and actions are developed that will work toward and sustain an
environmentally and economically healthy watershed. Creating a Watershed Management Plan
allows a community organization to build partnerships with the broader community, other
community organizations, government, private industry and business. Through these
partnerships it becomes possible to develop management goals that consider the concerns of all
stakeholders, and benefit the entire community (CTICc date unknown).

The terms restoration, rehabilitation and reclamation are often used interchangeably.
However, the field of ecology defines these terms as having different meanings based on desired
outcomes. “Restoration encompasses a complex understanding of the physical, chemical, and
biological processes within the watershed, while recognizing land uses that have caused
anatomic as well as functional damage to the ecosystem. This damage has impaired the recovery
of the naturally dynamic ecosystem. The goal is to return it to its original state by removing the
cause of degradation. Rehabilitation embraces the same understanding of ecosystem functions
and processes but does not focus on the recovery of the pre-disturbance condition. Instead,
rehabilitation targets the recovery of natural functions and processes within the context of the



disturbance. Reclamation, taking one-step further, aims at recreating the functions and processes
of a naturally stable ecosystem with the understanding that it will be quite different from the
condition prior to disturbance” (Heaton, Grillmayer and Imhof 2002, p. 3). Using these
definitions this plan would fall under “rehabilitation” as it is unlikely that pre-disturbance
conditions can be achieved. However in common usage this terminology is used interchangeably.

The following plan is adapted from the outline for a Watershed Management Plan provided by
the “Know Your Watershed” Organization at Purdue University (CTIC date unknown), and the
Ontario Streams Manual for Stream Rehabilitation (Heaton, Grillmayer and Imhof 2002).
Several organizations provide similar guidelines, however these were chosen because both were
designed to be used by community groups. They are written in a simple form and include easy-
to-follow instructions. An important reference for community groups in Nova Scotia is the
Adopt-A-Stream manual, a joint publications by the Department of Fisheries and Oceans and the
Nova Scotia Department of Fisheries.

The management plan is broken down into several sections, the first being the mandate of the
MclIntosh Run Watershed Association. The next section is all relevant background information
on the watershed, which covers a range of topics. This information was collected from a variety
of published and unpublished sources, and through personal communications with experts and
community members. The next two sections are a list of all relevant local stakeholders, and any
concerns that have been identified for the watershed. The follow section, Goals, Objectives,
Targets, details an action plan for the Run. The remaining sections outline how the actions
should be prioritized, implemented and monitored. Definitions for bolded words are available in
the Glossary; relevant maps, data, and any additional information are found in the Appendices.



2. Mandate

The mandate of the McIntosh Run Watershed Association is:

a.

To enhance the viability of the McIntosh Run Watershed area (clean up and maintain) as
well as to re-establish sustainability of the waterway and reintroduce fish originally
native to the Run;

Promote public access and appreciation through parks, walkways, and trails to the local
natural resource;

Find the source of the invisible contamination and correct the situation.



3. Background

3.1 Physical Characteristics of the Watershed

The physical characteristics of the watershed have been divided into eight categories: location
and size, elevation and stream gradient, hydrology, riverbank slope, geology, soils, vegetation,
and water quality. For some of the categories a summary table is included with key points for
easy reference. Each of these categories represents an important component of fish habitat and
watershed health. Following these descriptions is a table that draws together all of these factors
and describes what it all means for fish habitat in the McIntosh Run watershed.

3.1.1 Location and Size

The McIntosh Run watershed is located within the Halifax Regional Municipality and the
Halifax Urban Watershed boundaries (Fraser 1986). The watershed lies on longitude 63°39” and
latitude 44°38’. The McIntosh Run watershed includes both the area of land that drains into the
Run below the Long Lake Dam (lower watershed), which is a series of lakes and channels, and
the Long Lake Watershed extending from Bayer’s Lake to the Long Lake Dam (upper
watershed). See Map 1 in Appendix 1 for the boundary of the McIntosh Run watershed. The
upper watershed is approximately 18.752 km?, and the lower watershed is approximately 17.920
km?, making the entire McIntosh Run Watershed approximately 36.672 km? in size. From the
headwaters at Bayer’s Lake to the outlet at Herring Cove the watershed measures approximately
12.8 km in length, and from the Long Lake dam to the outlet at Herring Cove, the McIntosh Run
is approximately 7 km long.

Table 1: Size and length of the McIntosh Run Watershed

Watershed Area Length
Upper Watershed 18.752 km?* | 5.8 km
Lower Watershed 17.920 km?* | 7 km
Total 36.672 km? | 12.8 km

3.1.2 Elevation and Stream Gradient

The topography of the watershed is classified as gently undulating to gently rolling (Map 13).
The change in elevation from the headwaters of the watershed to the outlet at Herring Cove is
very gradual (Fraser 1986). The highest elevation in the watershed is at Geizer Hill, in the
extreme north of the drainage area, which reaches a height of 153m above sea level. The
elevation at the Long Lake dam is 62m above sea level, and drops gradually until reaching Om
above sea level at Herring Cove (Map 2). The stream gradient over the whole watershed is
1.2% while the stream gradient in the upper watershed is 1.6% and in the lower watershed it is
0.9%. Restoration techniques are gradient specific, and therefore these must be considered.
Stream gradient also determines how much of a stream will be pond or riffle. This is an
important consideration for fish habitat.



3.1.3 Hydrology

The hydrological features of the watershed includes all the lakes, rivers, ponds, streams,
wetlands, groundwater, and surface run-off from precipitation and snow-melt (Map 3). The
lakes in the upper watershed include Bayers Lake, Withrod Lake, Long Lake, First Chain Lake,
Second Chain Lake, Cranberry Pond and Hail Pond. Long Lake was created in 1848 to serve as
the city’s drinking water supply, through the building of a dam, although it no longer serves this
purpose. There are four main inflows to Long Lake: Bayers Brook, Beaverdam Brook, Tracers
Brook and Cove Stream, as well as direct surface run-off. The Long Lake dam controls the
water level of Long Lake.

In 1986 drainage from Bayers Lake was redirected from Chain Lake to Long Lake through
Bayers Brook to protect Chain Lake from water quality deterioration caused by the Bayers Lake
Industrial development (Fraser 1986). This changed the hydrology of the watershed area
severely, and means that the point-source pollution from the Bayer’s Lake Industrial Park flows
directly from Bayers Lake, through Bayers Brook, into Long Lake, then into McIntosh Run. The
only outflow from Long Lake is through McIntosh Run. Any development that increases the
surface run-off (e.g. removal of vegetation) in the upper watershed would impact the McIntosh
Run (Fraser 1986). It is also important to note that Long Lake has a very small watershed for the
size of the lake. The lake takes 2 years to flush and therefore is particularly vulnerable to
contaminants (Steeghs 1994).

The Lakes in the lower watershed include Kidston Lake, Roach’s Pond, Three Corner Pond,
Sheehan Pond, Long Pond, Flat Lake, Duck Pond, West Pine Island Pond, East Pine Island Pond,
and Power Pond. There are several small streams running directly into McIntosh Run. Because
the underlying bedrock is relatively shallow, drainage occurs through small intermittent
streams. These streams flow during the late winter, spring and early summer due to snow melt
and increased precipitation, and dry up in late summer and early fall (Fraser 1986). Other
sources of water input into the run come from direct surface run-off, roadside ditches, and storm-
sewer overflow near the Roach’s Pond pumping station.

The mean annual total precipitation for the area is 1361.4 mm. This was taken at the Shearwater
weather station and represents the long-term normals for the area. For a detailed description of
groundwater hydrology in the upper watershed please see Fraser (1986). The location of
wetlands in the watershed is noted on Map 3. Wetlands are an integral part of the hydrologic
system of a watershed. They store excess water and act as a natural filter to clean contaminants
from the water.



Table 2: Drainage sources of the McIntosh Run Watershed

Upper Watershed Lower Watershed

-Bayers Lake -McIntosh Run

-Witherod Lake -Kidston Lake

-First Chain Lake -Roach’s Pond

-Second Chain Lake -Three Corner Pond

-Cranberry Pond -Sheehan Pond

-Hail Pond -Long Pond

-Beaverdam Brook -Flat Lake

-Bayers Brook -Duck Pond

-Cove Stream -West Pine Island Pond

-Tracers Brook -East Pine Island Pond

-other streams and small -Power Pond

ponds -other streams and small

-groundwater ponds

-permanent and intermittent | -groundwater

wetlands -permanent and

-surface run-off intermittent wetlands
-surface run-off

3.1.4 Slope

The terrain in most of the watershed is moderately sloping. There are a few sections along the
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western and southwestern side of the watershed that are relatively flat. Along the Run, the slope
is primarily between 3 and 15%. However, there are areas with slopes between 15 and 25% and
over 25% (Map 4). Length and gradient of slopes are the most important factors in soil loss due

to erosion (Farah 1985). Steep slopes have a higher potential for erosion and slope failure.

Other factors that contribute to the erosion potnetial include soil type, vegetation cover, and site

accessibility.

3.1.5 Geology

The watershed is situated on top of two bedrock types, Halifax Formation slate and Devonian
granite (Fraser 1986). The structural geology of the watershed is shown on Maps 5 and 6.
These two maps present the same information, although Map 6 is more general, while Map 5
shows the different types of each broader rock unit. The rock units in the watershed are either
metamorphic (slate) or igneous (granite) in origin. The bedrock exhibits fracture or secondary
permeability, meaning that water does not permeate directly into the rock, but enters through
fractures in the rock (Farah 1985).

Halifax Formation slates originated in the late Cambrian to early Ordovician periods. The slates
are black with minor blue or grey slates, sometimes studded with cubes of pyrite and show signs
of weathering and rusting. Halifax slates are acid generating if exposed to air. For example, if

the bedrock is disturbed through an excavation process, rainwater that comes in contact with the



11

exposed slate becomes acidic (low pH). This water may enter rivers and lakes, causing a
decrease in their pH. This lower pH increases conductivity by leaching metals out of the soil.
These acid forming slates are pyritic slates but there may also be non-acid generating slates in
the bedrock of the watershed. The majority of the watershed is situated on granite, which is
primarily silica and has little or no buffering ability (Tough 1993).

The origins of the surficial geology date from 8000 to 10 000 years ago during the Wisconsin
Ice Age. Repeated glaciation events have shaped the terrain in the area (Map 7). Retreating
glaciers deposited fine-textured debris, including glacial till, to form ground moraines and
drumlins (Fraser 1986). This debris is predominately granite till and averages 3m of thickness
over bedrock. The fine-textured debris, or gravel, provides good spawning habitat for fish in
streambeds. Retreating glaciers also deposited the granite boulders that are found strewn across
the landscape. There are intermittent outcrops of bedrock throughout the watershed.

Table 3: Summary of the Geology of the McIntosh Run Watershed

Structural Halifax Formation Slate — showing signs of weathering and
Geology rusting, acid-generating when exposed to air

Devonian Granite — no buffering capability

Surficial Halifax Peninsula Leucomorzogranite — coarser grained
logy . . -
Creule Harrietsfield merozogranite — light-toned grey, fine-to-coarse
grained
3.1.6 Soils

The type and texture of soils is closely associated with the parent material, or underlying
glacial tills and bedrock types. There are two major soil types in the watershed (Fraser 1986),
Podzols and orthic Gleysols. Both of these are acidic throughout most of their profile. In over
half of the area of the upper watershed the soils are very thin (< 2 feet) (Farah 1985). This
means that runoff over bedrock is common, and the filtration of contaminants is reduced. The
textures of the soils range from moderately fine, through medium, to moderately coarse.

The soils in the upper watershed include Wolfville, Bayswater, Gibraltar, Halifax, Aspotogan
and Rockland (Map 8). The soils of the lower watershed are Wolfville, Bayswater, Gibraltar and
Rockland (Fraser 1986, Farah 1985). Wolfville soil is 60% arable, has good drainage, and is
highly sensitive to erosion. Bayswater soil has imperfect drainage and a moderate sensitivity to
erosion. Gibraltar soil ranges from good to excessive drainage and is moderately sensitive to
erosion. Halifax and Aspotogan soils both have poor drainage and a low sensitivity to erosion.
These soils are not arable due to a high stone content, but are suitable for forest and wildlife
(Tough 1993). As was mentioned in the geology section there are intermittent outcrops of
bedrock in the watershed, this rockland covers approximately 5-10% of the watershed.
Rockland refers to land that has bedrock exposed over at least 60% of the surface, or where the
till is extremely shallow or stony. The parent material of this rockland is primarily slate and
granite, it has poor drainage and a low erosion potential. Although rockland is not a type of soil,
it is a feature on soil maps (Map 8).



12

Table 4: Summary of the Soils in the McIntosh Run Watershed (see Map 8 for locations)

Soil Parent Material Drainage Erosion Potential
Wolfville Reddish-brown till of | Good High

indefinite origin
Bayswater Granite Imperfect Moderate
Gibraltar Granite Good to excessive Moderate
Halifax Slate Poor Low
Aspotogan Slate and Granite Poor Low

3.1.7 Vegetation

The land area of the watershed is approximately 80% vegetated. The watershed is part of the
Acadian Forest region. Historic activities such as logging, land clearing and burning, throughout
parts of the watershed, have altered much of the natural vegetation that was once present.
However, Red Spruce which is characteristic of the Acadian Forest, can still be found throughout
the watershed. Areas that were historically burned have generally regenerated with Jack Pine
and other areas that were cleared have regenerated in White Spruce (Maps 9 and 10) White
Spruce tends to dominate coastal forests, as it is well adapted to withstand the effects of salt
spray from the ocean. The areas of the watershed with deeper drumlin soils are able to support
mixed hardwood stands. Shrubs cover the areas with thinner soils, of which many are part of the
ericaceous family which are able to tolerate acidic soils (Steeghs 1994). Large areas of
unvegetated land include the Bayer’s Lake Industrial Park, Spryfield, Herring Cove, and several
roads in the area.

Vegetation cover is very important to the health of a watershed for several reasons. Vegetation
increases the infiltration of water into the soil and bedrock, enhancing the hydrologic system.
This also reduces the amount of surface run-off and erosion. The roots of trees and other plants
stabilize soil; this is particularly important on stream banks that are highly sensitive to erosion.
Vegetation along streams and other waterbodies helps to filter out contaminants before they
reach the water. The canopy of trees over a stream or river shades the water, providing a cool
habitat for fish and other organisms. Diversity of vegetation also provides homes to wildlife and
a food source for many creatures.

Hurricane Juan caused damage to portions of the vegetation along the Run in the fall of 2003.
Many trees have fallen along the riverbanks and into the river. It is generally recommended that
only trees that are causing erosion or the stream course to change should be removed (DFO /
NSDF 1994).
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3.1.8 Water quality

3.1.8.1 Chemical

Because of the geology of the area, most lakes in this region are naturally acidic (pH 6 — 6.5).
There were some events in the 1980s that are thought to have impacted the water quality of the
river, however limited water quality data exist for the McIntosh Run from 1981 to 1995 (Scott
2003). There have been two acidification events related to the deposition of pyritic slates in the
watershed. In the 1980s pyritic slates were excavated from Spring Garden Road for the
development of Park Lane Mall, and were deposited in the McIntosh Run Watershed. In 1989
pyritic slates were cut into and exposed during the development of Bayers Lake Industrial Park.
There is also some evidence that in this case tailings may have been dumped along sections of
the upper watershed, and low pH water ran off these, entering the waterways. By 1991 this had
resulted in the lowering of the pH in the lake water, an increase in aluminium concentrations
(Ritter 2003), and a fish kill (Bobbitt 2003, Willison 2003). The following data is evidence of
this:
*  Aluminium concentrations increased from 0.3mg/L in 1986 to 1.4mg/L at the beginning
0f 1990, to 0.9mg/L in January 1991 (Scott 2003);
* In 1991 the pH in Long Lake varied between 4.5 and 4.7 (Scott 2003);
Note: Refer to Appendix 5 for details of DFOs 1991 study of the water quality in the
MclIntosh Run.

However, DFO conducted electrofishing in McIntosh Run in the summer of 1990 and observed
“no lethal effects of the lake water” on fish (Ritter 2003). But effects may not be visible only
one year after the dumping of the slates, because brook trout eggs have better survival rates in
low pH compared to fry. Experiments showed that a 90% egg survival at pH 7.0 is only reduced
to a 70% egg survival at pH 4.7. However, low pH may result in abnormalities and death in fry.
Therefore, even with 70% egg survival, the majority of fry will not survive in pH below 4.7 and
a viable population will not be sustained. Another contributing factor to egg survival is that
Brook Trout spawn in areas of ground water upwelling where the pH is higher (less acidic).

Conductivity has been seen to be increasing in both Long Lake and Powers Pond from 1971 to
1991. Long Lake increased from about 30 to 200 micro-ohm per second and Powers Pond from
30 to 150 micro-ohm per second. Increased conductivity can be used as a measure of human
activity in a watershed, as it is affected by salt and run-off from urban areas and sewage (Steeghs
1994).

In 2000 two separate consultants tested the McIntosh Run for total and fecal coliforms in the
vicinity of Roach’s Pond Pumping Station. Both sets of results showed a high concentration of
fecal and total coliforms both upstream and downstream of the pumping station (See report
Appendix 5). These results prompted HRM to conduct further testing in 2001-2002 of total and
fecal coliform levels at 11 sites along the river. These results were similar to those found in
2000, but are comparable to other urban lakes and streams in the Halifax Regional Municipality.
The testing conducted during wet conditions showed elevated fecal coliform levels, which is
typical of urban runoff. Within 24 hours of the end of a rainfall, fecal coliform counts decline.
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An upgrade to the pumping station in the 1980’s reduced overflow into the Run by almost 70%.
However, in 2001 evidence of sewage (toilet paper) was seen at the Abram’s Way storm sewer
outlet. This resulted in two cross connections being repaired. As part of the upcoming Harbour
Solutions Project, work has begun at increasing the retention capacity of the Roach’s Pond
facility to reduce overflow into the Run.

As part of HRM’s 2001-2002 water quality testing, water chemistry was also measured at 5 sites
and no significant abnormalities were found (Table 2, Appendix 5).

Analysis was conducted for a full suite of metals at only one site along the Run, Powers Pond.
The levels of metals, with the exception of aluminium, fall within the water quality guidelines
[guidelines can be found in Appendix 4]. The aluminium level was found to be 250
micrograms/litre. The water quality guidelines indicate that the acceptable level is between 5
and 100 p/L. However, the Nova Scotia average is reported to be 145 p/L. The high level of
aluminium might be due to the natural leaching of aluminium from soils and pyritic slate as a
result of acid rain (HRM 2002). Aluminium may not be highly damaging since “much of the
aluminium in our rivers is bound up in the non-toxic organic form” (Ritter 2003). There are
organic acids naturally present in the Run from decomposition occurring in swamps, bogs and
wetlands. These organic acids bind with metals in the water, minimizing the negative impacts of
toxic metals.

This series of tests did not measure pH levels in the watershed. In future testing of pH, water
colour and clarity should be noted as a potential indication of the type of acid. Inorganic acids
(eg. from pyritic slates or acid rain) are typically associated with clear, colourless water, while
organic acids (naturally occurring) are associated with tea-coloured water. Management
decisions relating to pH should consider the type of acid and therefore the role a low pH may be
playing in biding toxic metals. In cases where a low pH is primarily the result of organic acids,
raising the pH may lead to the release of harmful metals.

Another aspect of chemical water quality, which has not been tested to this point, is nutrient
loading. Nutrient loading results from pollution and sewage and is usually more pronounced in
stillwaters, ponds and lakes. A particularly problematic nutrient is phosphorus, high levels of
which trigger increased algal growth. When the algae die, the decomposition of this matter uses
up much of the available oxygen in the water, resulting in a lack of dissolved oxygen, which fish
require for survival (MacMillan 2003). Watercourses that are being affected by nutrient loading
will have excessive algae on the rocks, while a healthy stream should have clear water and clean
rocks and rubble (DFO / NSDF 1994). Phosphorus is often found in, but not limited to
detergents, therefore any activity that would release this in the vicinity of the Run, could
potentially be a source of phosphorus loading. As well, phosphorus may be entering the
MclIntosh Run via storm drains and leaking septic systems. Inefficient septic systems are also a
source of fecal coliforms. Another form of nutrient loading and/or chemical pollution may be
from fertilizer and pesticide runoff from lawns adjacent to the Run. These pollutants may also
enter the river through storm sewers.

Acid rain is a very serious problem facing many of the waterways in Nova Scotia. Acid rain
forms when emissions of sulphur dioxide and nitrogen oxides react with oxygen and moisture in
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the air and become acid-causing sulphates and nitrates. These can be carried great distances
before falling as acid precipitation. About a third of the acid rain falling in Nova Scotia is
produced locally, the remainder originates primarily in industrial areas of the rest of Canada and
the United States. The geology of this area makes it particularly vulnerable to acid rain as
granite has poor buffering capabilities and there is already some acidification from pyritic slates
(DFO / NSDF 1994). Acid rain may be a significant contributor to the low pH recorded in the
MclIntosh Run (Rutherford 2004).

Water temperature is another important factor in stream health and suitability for fish. Each
species of fish is able to tolerate a certain range of temperatures. Stream temperature is
controlled by the shape of the channel, shade, air temperature, surrounding soil, speed of the
waterflow and the volume of water. In channels that are narrow and deep with good pool
development, there is a large volume of water, so temperatures fluctuate less over the day.
However in shallow streams, the water temperatures will follow the air temperatures during the
day. Groundwater upwellings in a stream can help to moderate the river temperature (DFO /
NSDF 1994). This region is characterized by cool summers and mild winters (Steeghs 1994).
However, recent summers have been some of the warmest on record. Prolonged hot summer
conditions, combined with clearing of land, can serve to lower the water table in the watershed.
This in turn affects the amount of cool groundwater that will eventually reach the lakes, streams
and rivers in the Run (DFO/NSDF 1994). This warmer summer weather also directly warms the
water, especially in shallow channels. This may have consequences for the fish in the Run.

3.1.8.2 Biological Assessment

A preliminary biological analysis of water quality in the Run was carried out during the summer
0f2004. The Beak Biotic Index methodology (details in Appendix 7) was used to investigate the
macro-invertebrate community currently living in the Run, and thus to assess water quality at
12 sites along the river (See Map 11 for sampling locations).

Macro-invertebrates are good indicator organisms because they are an important food source for
fish, therefore if they are not surviving and thriving, then fish populations will suffer. Also, the
benthic community of a stream or river can also serve as an indicator of water quality. The
streambed displays disturbances from upstream (e.g. discharges, pollution, siltation, etc.) over
time. Chemical testing, or physical observations only capture the status at that particular point in
time (Mackie, 2001). Instead, the Beak Biotic Index assesses existing populations of sensitive
groups, facultative groups (in clean or polluted waters), and pollution-tolerant macro-invertebrate
groups, to get an overall assessment of pollution status and fisheries potential of the river.

The Beak Biotic Index analysis of the McIntosh Run identified one site as being “severely
polluted” (site 2 — the inflow coming into Long Lake from Bayer’s Lake, under the St.
Margaret’s Bay road) and two sites as being “heavily polluted” (sites 8 and 9). Pollution status of
the rest of the river is classified as “slight to moderate” (2 sites), “moderate” (3 sites) or
“moderate to heavy” (4 sites). A complete table of results is included in Appendix 7. It should be
noted here that no site was classified as “unpolluted” and there appears to be a higher instance of
polluted versus non-polluted sites along the Run.
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Since the presence of fish species (e.g. Gaspereau and Brook Trout) is correlated to the presence
of a healthy macro-invertebrate community, the lower water quality indicated by these results
identifies the Run as having lower biological habitat potential for supporting historic fish
population. The water quality for the entire river can be roughly calculated by taking the average
over the 12 sites. Thus for the McIntosh Run, the Beak Biotic Index identifies pollution status as
“moderate to heavy”, and fisheries potential as “only species with high pollution tolerance”
expected.

3.1.9 Summary

The eight factors described in the physical characteristics section above, impact the
environmental quality of the watershed and the fish habitat of the McIntosh Run. Many of them
are related to each other and can have a cumulative environmental impact. It is important to
understand the physical characteristics of the watershed in order to identify potential problems
and make informed decisions regarding their preservation. The following table summarizes the
impacts of the physical characteristics of the McIntosh Run watershed on fish habitat in the
MclIntosh Run.

Table 5: Summary of the impact of the physical characteristics of the McIntosh Run on fish
habitat.

Natural Resource Implications for Fish Habitat

Factor

Location and Size * Because the watershed is located within an urban municipality
it experiences stress from development, barriers to fish
migration, and easy access from the urban population.

* The watershed is relatively small. Management initiatives have
the advantage of being concentrated in this small region.

Elevation and » Stream gradient influences applicability of restoration
Stream Gradient techniques
Hydrology e It is important to understand the hydrology of the watershed to

determine the path of flow of the water. It is useful to know
how water enters the system and the path that point and non-
point source pollutants would follow.

* The surface water system also shows the possible locations of
fish habitat and the paths fish take to get there.

* Some fish species (i.e. Brook Trout) will only spawn in areas of
the river where there is cool, groundwater upwelling

Slope » Slope dictates the suitability of an area for development.
Gentle slopes are more desirable for development than steeper
slopes.

» Slope is a factor in the sensitivity of soil to erosion.




Geology

Bedrock and surficial geology are the parent materials for soils
and reflect the type of soils present in an area.

The fine-textured gravel in the watershed is good for the
spawning beds of fish (e.g. Brook Trout).

The granite and slate underlying the watershed naturally adds to
the acidity of the soils and water.

Soils

The main implication of soil for fish habitat is erosion.
Erosion destabilizes streambeds, exposes tree roots (sometimes
killing the trees), and releases sediment into the watercourse.
Soil in a stream darkens the water, which causes the water to
retain heat.

Sediment impedes fish vision hindering the ability of some
species to find food.

Sediment that settles on streambeds fills in the gravel
streambeds destroying spawning grounds and suffocating fish
eggs.

Type and depth of soil also has implications for an area’s
suitability for development.

To a degree soil type also dictates the type of vegetation cover
in an area.

Vegetation

Vegetation is important for retaining soils. Bare ground is
more susceptible to erosion.

Vegetation along watercourses is important for shading of the
water and keeping temperatures cool for fish.

Vegetation also supplies a food source for some fish species in
the form of deciduous leaves.

Water Quality

Levels of pH, fecal coliforms and aluminium all have an impact
on the habitat suitability for fish.
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3.2 Biological Characteristics / Natural Heritage

3.2.1 Fish Species in the McIntosh Run

Table 6 details the fish species that were historically found in the McIntosh Run and those
presently found.

Table 6: Historic and currently present fish species in the McIntosh Run.

HISTORIC (Willison 2003) PRESENT
*  Brook Trout * Brook Trout (consensus)
* River Herring* (Gaspereau™* and * River Herring* (Gaspereau®™* and
Blueback herring) Blueback herring in reduced
*  Smelt numbers) (consensus)
* Salmon (?) * American Eel (Weston 2003)
* Eels * Rainbow Trout*** (anecdotal)
e Shad * Hatchery-raised Brook Trout
e (Coarse fish stocked between 1977-94
(MacMillan 2003)
* Lamprey (?)
* Coarse fish (unconfirmed)

*the name River Herring encompasses both listed species, which can only be distinguished from one another using

internal characteristics

**Known as Alewives in most of North America

***Rainbow trout are not native to the area, therefore any here must have either been put here (stocked or public

addition) or escaped from another river where they were being stocked or were unofficial stocked “for fun.”
Note: Although Rainbow Trout are not native to the Run they pose little exotic threat since each individual
will not survive long enough here to compete with the native Brook Trout (Amiro 2003). However, if they
are stocked at a catchable size Rainbow Trout can be voracious feeders, competing with native Brook Trout
for food.

Long Lake was stocked with fertile, hatchery-reared Brook Trout between 1977-1994
(MacMillan 2003). The eggs came from Domestic Hatchery fish and Wild Brood Stock. Either
Fall Fingerlings (hatched in the spring) or year-olds were introduced into the lake in the fall. The
stocking probably ceased due to lack of public demand (MacMillan 2003).

To bring fish back to the Run in significant quantities, often, the first step is to restore habitat and
improve water quality. It is then hoped that the fish will return to the river and naturally build up
their populations. However, stocking is used in addition to habitat restoration by some
organizations that aim to restore fish populations. Table 7 outlines some of the issues to consider
in relation to stocking.



Table 7: The advantages and disadvantages of stocking a watercourse in order to restore fish

populations.
PRO CON
* Reduces fishing pressure on native There can be problems with genetic
populations mixing of hatchery-reared fish and native

* Allows fish to be stocked in streams
where the water quality is too poor to
allow natural breeding, but is good
enough for survival after the more
sensitive hatching portion of the life
cycle

* Increased fishing makes people more
aware of the river which can be a good
educational opportunity

* Potentially a good stewardship
opportunity; if people enjoy the river
and are using it for recreation, then
they are more likely to take an active
role in its protection

(BRA 2003; GMA 2003b)

* Useful if limited spawning habitat that
is negatively affecting fish survival but
there is significant rearing habitat
available

stocks
= Possibility of losing the genetic
integrity of native Brook Trout
= Hatchery-reared fish are genetically
weaker and less successful in a wild
environment
Problematic if stocked when there is
limited habitat or food available, because
more voracious stocked fish may consume
more than the natural population and
cause genetic problems
Stocking as a one-time event is sometimes
acceptable, but most often leads to the
necessity of repeated stocking. This is a
band-aid approach that does not address
the root cause of the decline in fish
populations
Stocking is a last-ditch effort; it is often
more appropriate to target other issues
first and see if this leads to increases in
fish populations (this is supported by the
literature which details many issues that
can arise with stocking)

3.2.2 Habitat Requirements (for focal fish species)

Generally, in order for a stream to be good habitat for fish it must have good amount of cover
available for fish, good bank stability, shade, appropriate stream slope for the desired species,
good water chemistry and temperature and the enough food available. Instream cover for fish
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can be provided by undercut banks, rocks, stones and boulders, other large material in the water

such as logs and trees, and overhanging bushes. Water depth and colour also help fish hide, for

example, trout hide in the deep water of pools (DFO / NSDF 1994).

Having healthy insect populations is important for maintaining healthy fish populations. Most
stream insects are found in the riffles of a river where water is shallow and fast and flows over

gravel and the water is well oxygenated (DFO / NSDF 1994). Trout require streams that have a

high level of oxygen in them and they are sensitive to any decrease in oxygen levels. It is also

important that the water is clear, as trout locate food by sight. Trout also require streams that
have a loose gravel bottom for egg-laying. Overall, the best streams for trout have a mixture of
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gravel, rubble, rock, and boulder with some sunken logs and stumps. Gravel bottom is the best
habitat for the insects that fish feed on. The gravel should have very little silt or sand associated
with it. Brook trout prefer overhead cover and therefore tend use the edges of a stream (DFO /
NSDF 1994).

The characteristics and habitat requirements of the focal fish species found in the McIntosh Run
are described in Boxes 1 and 2.

Box 1: River Herring® or Gaspereau (4/osa Pseudoharengus) and
Blueback herring (4losa aestivalis)

* small, important food source (eggs and young) for many aquatic predators,
especially Brook Trout and Sea Trout, who feed on them both in river and in
estuarine water

* huge numbers (multiple thousands) spawn in the spring

* produce a large number of eggs (high fecundity) — these species naturally have
high rates of mortality throughout their life cycle

* larval-fish stay near spawning grounds (in shallow, warm, sandy areas) until late
summer

* anadromous (over-winter in ocean) — adults will return to the same river;
juveniles usually stay in estuaries over winter

Habitat Requirements
» food source: zooplankton, eggs and larvae of fish, insects, and crustaceans,
small fish and insects
* run when water temperature is rising
e spawning: require water temperature between 11°C and 20°C; spawn in ponds
and slow-moving water (Gaspereau) or over hard substrate in fast-flowing
rivers (Bluebacks); spawn in their natal stream

» sensitive to pollution and habitat alteration — especially dams and other obstructions
to their up-stream spawning grounds (eg. The Long Lake dam)

» popular bait and food fish (bony, therefore canned, salted, or pickled), also used in
the petfood industry

» runs threatened by over-fishing (especially netting of rivers)

(GMA 2003a, NSDAF 2001, USFWS 2001a,b)
*See Appendix 6 for further details including identifying characteristics
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Box 2: Brook Trout (Salvelinus fontinalis)

Brook Trout are the only true native trout species to Nova Scotia

* Includes both freshwater residents (spend entire life in their river) and sea-run
(anadromous)

Habitat requirements:
* Brook Trout survival relies on the abundance of aquatic insects (eg. Mayflies), and
River Herring
* Trout prefer a 50:50 pool to riffle ratio
* Important to have low overhanging bushes and grasses under which trout can hide.

Spawning sites
* select a site in their natal streams in the fall
» gravel beds where ground water of constant temperature (7°C) is inflowing

Brook trout are large eaters, particularly of insects and other fish
* as juveniles grow larger they switch from feeding on plankton to feeding on insects
and insect larva
* large feeding runs in late spring and early fall, when there are a lot of insects
(particularly mayflies);
» large feeding runs also coming after eggs of broadcast spawners (Gaspereau and
Smelts)

Can be used as an indicator species
0 found only in cold, well-oxygenated, unpolluted waters
0 will not survive in water with temperatures above 22°C for several consecutive
days

» particularly sensitive to contaminated ground water
0 a source of cool ground water is their primary selection criteria for spawning
grounds
0 the early, most fragile stages of their life cycle occur here (eggs, larva and fry)

» very sensitive to increased siltation of rivers
0 results in a reduction in food availability
o difficult to find food (they use sight to hunt).
0 results in suffocation of eggs

» very sensitive to habitat alteration, particularly the reduction of oxygen in the water
(caused by high temperature levels and reduced flow due to the clearing of riverbanks
and widening of the river)

» Highly desired sport fish for generations of anglers because of their insect-based food

source, and necessity to hunt by sight during the day.
0 Therefore they are also sensitive to over-fishing

(BRA 2003, GMA 2003b, MacMillan 2003, NSSA 2003)
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3.2.3 wildlife

The system of lakes, streams and the adjacent forest in the watershed support a diversity of
wildlife. Small mammals such as voles and shrews live in the shrubby areas and forests. They
support populations of predatory animals, including hawks, foxes and mink that all live along the
river. The hardwood stands contain squirrels and racoons. White-tailed deer and the occasional
moose also frequent areas in the watershed. The lakes and rivers are home to frogs, toads, otters,
muskrats, and beavers.

There are many birds that are known to frequent the area. Black and ringnecked ducks are
present in the upland lakes and wetlands of the watershed. The lower watershed, nearing
Herring Cove, is home to osprey and herons. As well, merlin, marh hawk and nighthawk are
found in the watershed. Spruce grouse is occasionally seen in the area. Many songbirds can also
be found throughout the watershed, as well as crows and gulls (Steeghs 1994; field observations
2003- see Appendix 8).

3.3 Current Physical Habitat Conditions

The physical habitat quality along the Run was investigated using methods derived from the
Rapid Stream Assessment Technique (RSAT). An explanation of the RSAT technique and
methods are included in Appendix 3. Along with other field observations, it was determined that
the physical habitat of the Run was very good from site 7 (behind J.L. Ilsley High School) to site
9. The habitat was deemed to be excellent below site 9 (small waterfall/natural fish ladder just
above Roach’s Pond Pumping Station) to Herring Cove (see Map 11 for locations of sites;
Appendix 8 contains the field notes; Appendix 9 contains photos of the RSAT sites). The only
area of serious visible physical habitat alteration is found in the section of the river travelling
through Spryfield. At this location the flow of the river has been altered, and development has
occurred directly beside the riverbank.

Another potential physical habitat problem may be the lack of spawning habitat available for
Brook Trout in the watershed (see Box 2 for Brook Trout spawning requirements). A lack of
spawning habitat may be a key limiting-factor in Brook Trout success in the McIntosh Run
(Rutherford 2004).

Although there may be little concern about the physical habitat in most of the river, poor water
quality throughout the McIntosh Run may make what appears to be good fish rearing habitat
(pools between riffle sections), uninhabitable. Other limiting factors to fish survival may include
acidity, heavy metal contamination and/or nutrients, as were previously discussed.
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3.4 Natural Resource, and Other Human Uses of the Watershed
3.4.1 Historic Water Supply

From 1848 to the 1970’s Long Lake and Chain Lake were used as sources for domestic,
institutional and industrial water use. In the late 1970’s Pockwock Lake became the main source
of water for the Halifax area, and Chain Lake became the emergency backup water supply. The
previous use of the watershed as a water supply had resulted in relatively good water quality. It
had also meant that the majority of the area was undeveloped because of the need for an efficient
recharge area.

MclIntosh Run is used as an outlet for storm sewer overflow at the Roach’s Pond pumping
station. The overflow from the Roach’s Pond pumping station could be affecting water quality,
particularly the level of fecal coliforms in McIntosh Run. The plan to double the capacity of the
pumping station as part of the Halifax Harbour Solutions Project should help to alleviate this
situation.

3.4.2 Recreation

Recreational uses of the watershed include fishing, hiking, dog walking, mountain biking,
ATVing, cross-country skiing, snowshoeing, hunting, and trapping. Deer, rabbit, partridge and
duck hunting is carried out in the watershed, using bow, rifle and shotgun.

3.4.2.1 Trails

A well-used trail extends along the upper part of the Run following the existing sewer line. From
where the Run crosses under Herring Cove Rd. to Roach’s Pond Pumping Station the trail is
used by the Spryfield community for dog walking, hiking, bike riding, and fishing access. In
2002 the McIntosh Run Watershed Association hired Gordon Ratcliffe Landscape Architects to
develop a trail for the lower sections of the Run (below Roach’s Pond Pumping Station). This
project provided the MRWA with both a report and a map outlining the trail route. However, in
the summer of 2003 this trail was no longer clearly marked all the way along, and was difficult
to follow in some sections. Fortunately the MRWA is committed to maintaining this trail and re-
flagging it in the summer of 2004. Construction of permanent trails can cause serious
disturbance to the surrounding environment. It is essential that this is carried out using a
precautionary approach and environmentally sound techniques.

This route has the potential to serve a large number of users (Griffiths 2001). Should the trail
system be developed further it will be important that the trails are managed in a manner to
minimize impacts to the area. A well-used, but unmanaged, trail system exists in Long Lake
Provincial Park in the upper watershed. The possibility of linking the McIntosh Run trail with
the Long Lake trails should be explored. There are also many lessons to be learned from the
experiences in Long Lake about the impacts an unmanaged trail system can have on an
ecosystem.
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There is evidence of mountain biking and ATV use on the trails as well. Often when a trail is
accessed by different types of users conflicts arise. Hikers, mountain bikers and ATV users have
different motivations for using trails that often are not compatible with each other. Also,
ATVing, mountain biking and hiking trails could contribute to soil erosion if they are not
managed correctly. These are all issues that would need to be addressed in managing trail use.

3.4.2.2 Recreational Fishing

The Mclntosh Run has historically been used for recreational fishing due to the large numbers of
fish found there in the past. There is evidence that the tradition is continuing even though the
numbers of fish have significantly declined. In two locations small boats have been observed
tied up on the banks of the Run. In addition, local residents suggest that there are often people
fishing on the Run. There are still many fish in East and West Pine Island Ponds and it seems
that many people are still successfully fishing Brook Trout in these locations (Amiro 2003).

Recreational fishing may be a factor in the decreased populations of fish in the river. Spryfield
residents have indicated that it was common in the past for people to harvest large numbers of
fish in a single outing, sometimes as many as 50 fish per person. This was during a time of few
regulations and little knowledge of the effects of overfishing.

Today, because there is little enforcement of current regulations and standards in the area,
overfishing may still be occurring (although there are not as many fish to catch). Illegal fishing
may also be occurring, by the use of illegal gear, fishing in undesignated areas, or during the
wrong season of year. For example:

* Near Herring Cove, local residents have shared stories of people netting across the Run
where it meets the ponds. This is a quick and easy way to catch a large number of fish at
once.

* There are stories of people pulling up more then the allotted or legal number of fish for
one day.

The Nova Scotia Department of Agriculture and Inland Fisheries (NSDAF) requires that
everyone fishing in the area acquire a fishing licence (with a few exceptions). The McIntosh Run
is part of Recreational Fishing Area 3, and there are no specific regulations or requirements
outlined in the NSDAF’s Angler’s Handbook for this river. Anglers must however follow the
seasonal restrictions laid out in the Handbook, as well as the general regulations (NSDAF
2003a,b).

Overfishing may actually be one of the main reasons for a reduced number of sport-fish in the
Run. Therefore, an alternative approach to increasing fish populations is to change the current
regulations as they pertain to the Run, and develop a more effective monitoring and enforcement
program. Specifically, anglers could be barred from using damaging gear, and limited further in
the number of fish they are permitted to remove. Alternatively, the Run could be listed as Catch
and Release only.

The most effective strategy would be to list the McIntosh Run as a Special Management Area, by
the NSDAF. As a special management area, there are greater restrictions on the number of fish
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that can be caught, and the techniques used to do so. For example, other rivers have been
designated as catch and release fisheries only, and gear could be restricted to flies only. This
should only be considered once it is deemed necessary by the NSDAF, the McIntosh Run
Watershed Association, local angers associations and local residents. The consequences of this
should also be analyzed and discussed by these groups. It is important to include various
stakeholders in this decision as to not create hostility between anglers and government agencies.
The NSDAF’s Angler’s Handbook explanation of Special Management Areas can be found in
Appendix 14.

A more stringent option utilized in some locations is to close the entire river to fishing.
However, preventing all fishing should likely not be considered as a management option. Local
anglers are some of the most protective stewards of the river and the fish in it. They represent
some of the best opportunities for future stewardship and monitoring initiatives.

Any change in regulating the fishery in McIntosh Run should be coordinated with education and
enforcement in the local fishing community in order to reduce risks to the fish populations
caused by overfishing. In addition, it is important to involve local fishers in monitoring
programs, as they possess substantial knowledge about the Run, and the fish found there.

3.4.3 Dumping

There is evidence of dumping in the watershed, particularly in the south end of Long Lake
Provincial Park and throughout Spryfield. The increased access to watercourses through ATV
and other trails results in littering and dumping. Materials dumped near watercourses could be
leaching metals and other contaminants into the water. Annual clean-up days organized by the
MclIntosh Run Watershed Association and J.L. Ilsley High School result in the removal of
massive amounts of garbage from the Run. Further clean-up should be accompanied by
enforcement of anti-dumping by-laws.

3.4.4 Natural Resource Use on Private Property

The management of natural resources on private property in the watershed is unknown.
Activities on private property could be contributing to erosion or contamination of the water.

3.5 Historic and Current Development within the Watershed
3.5.1 Long Lake Dam

The Long Lake Dam is a significant development directly impacting the river. The dam was
built in 1848. When the dam was constructed, the water level rose by more than 20 feet,
swallowing Cocked Head Lake and drowning many trees. During the time that Long Lake served
as the water supply for the city of Halifax, the Nicholson family lived at the dam and was
responsible for overseeing its operations. The city has since taken control of the operation and
maintenance of the dam and Long Lake is no longer used as a water supply for the city (Gerace
1999, Steeghs 1994). In 1877, there was a pipeline built from Spruce Hill Lake to Long Lake to
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increase the capacity of the drinking water system. This pipeline may still be operational, and
would seasonally add water to Long Lake (Steeghs 1994).

Dams are a major barrier to fish movement. In addition to the difference in elevation on either
side of the dam, there are often multiple grates and pipes involved that would be difficult for a
fish to manoeuvre through. A dam can result in elevated sediment loading in a waterbody. It
can also affect the quantity of groundwater and/or surface water (Heaton, Grillmayer and Imhof
2002). The Long Lake dam prevents many, if not all, fish in the McIntosh Run from reaching
Long Lake. The results of the RSAT, a stream assessment conducted in June 2003 (Appendix
3), suggests that some good spawning habitat exists in Beaverdam Brook (site 1: a stream
flowing into Long Lake). Therefore the lack of fish found in Beaverdam Brook could be due to
the barrier presented at the Long Lake Dam. The inability to find good replacement spawning
habitat below the dam may be contributing to the low numbers of fish in the Run.

In some locations fish ladders are installed at a dam to allow fish to move over the dam
following their natural migration and movement patterns. Some factors to consider before
building one at a pre-existing dam is the length of time since the dam was put in place and how
the ecosystem has adapted to it presence over time. Where a dam has a deep water draw it is
providing the river with a constant source of cool water (from low lake depths), in cases like
these putting in a fish ladder may mean that water from the upper part of the lake (which is
warmer) would be moving over the dam and entering the river system. This new source of
warmer water could raise the temperature of the river downstream, which may have negative
effects on species there.

3.5.2 Urban Development

A series of air photos from 1970 were examined to assess recent changes in development
(Appendix 2). The main areas of development have not changed in the last 30 years. The
intensity of development in the region of Spryfield appears to have increased, especially in the
area around Sussex Street between Rockingstone Road and Herring Cove Road. There has been
minimal development along the Herring Cove Road between Spryfield and Herring Cove over
the last 30 years. From the air photo, the amount of natural land in the watershed is quite visible.
Development along the McIntosh Run is limited to the portion of the river that travels through
Spryfield. During field observations in June 2003, there was some evidence of new building
near the Run, along the escarpment above West Pine Island Pond and Powers Pond. Recently
new development projects have been approved for this area. As access roads to new development
areas are constructed, larger amounts of new development may result. This would cause
increased stress to the ecology of the McIntosh Run. It is important to limit this development
and implement building restrictions to protect the river. One such restriction could be to prevent
development within the 100-year flood plain of the river. A similar by-law has been
implemented in Herring Cove. As well, Map 14 shows the areas of the watershed that are likely
highly vulnerable to development. These areas are primarily all along the river and a by-law
restricting development in the 100-year flood plain would encompass many of these areas. The
air photo and historic maps do not suggest that the path of the Run has changed in the last 100
years. The Run appears to follow a very similar course, suggesting that no major changes, either
natural or human induced, have been made to the river’s route.
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During the 1980’s the area surrounding Bayer’s Lake in the upper watershed went through a
stage of massive development in the construction of the Bayer’s Lake Industrial Park. The park
was designed to accommodate manufacturing and industrial businesses, but has since become a
large retail and outlet shopping area. This development consists of large areas of roads and
parking lots. Oil and salt from those surfaces run off into the watershed, contributing to the level
of pollutants in the Run.

One of the main impacts of urban development on rivers results from run-off throughout the
watershed. Typically in a forested area, only about 10% of the precipitation that falls, directly
runs off the surface, while the other 90% permeates the soil, and is taken up by plants or
recharges ground water. On the other hand, in urban environments, where land has been
converted to impervious surfaces, as much as 90% of the precipitation will directly run off the
land. This water picks up contaminants such as road salt and grime from roads, as well as silt,
which then enters streams and lakes. In the Spryfield area, most of the surface runoff enters the
Mclntosh Run either directly or through storm sewers, even from areas that do not directly
border the river (Steeghs 1994).

3.5.3 Riparian Development

The riparian zone is the area of land adjacent to a river. A substantial amount of this zone of
the McIntosh Run in Spryfield has been developed. Large areas of groundcover bordering the
Run have been changed from natural cover to unnatural cover. Pavement, or other impervious
surfaces on or near the banks of the river have many impacts on a watershed. Hard surfaces such
as concrete or asphalt reduce infiltration of water into the ground, leading to decreased
groundwater recharge and increased surface runoff. This can aggravate erosion, and result in
increased flooding occurrences. Runoff from impervious surfaces such as parking lots, roads
and sidewalks often carries contaminants such as oil, gasoline and fertilizers (Heaton, Grillmayer
and Imhof2002).

In the areas where residential development has occurred, runoff of pesticides and fertilizers from
lawns can enter the water. Construction near the water’s edge can also result in water pollution
and increased siltation due to the removal of vegetation and digging involved (Heaton,
Grillmayer and Imhof 2002). Buffer strips are areas of vegetation along a watercourse, which
prevent contamination through surface runoff by slowing the flow of runoff and filtering out
some of the contaminants before they reach the water. Broader buffer zones can also provide
important corridors for wildlife.

3.5.4 Sewer Lines

Sewer lines run parallel to the Run from Long Lake to the Roach’s Pond Pumping Station. Local
residents have reported that in several locations the capacity of the sewer system is not large
enough, especially during rain events. When the capacity of the Roach’s Pond pumping station
is exceeded (which happens during heavy rains), the excess sewage is released into the Run at an
outfall point near the pumping station. The addition of sewage to the Run is of great concern for
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the health of the watercourse, particularly the water quality (See Appendix 5). In 2003, upgrades
were made to the sewer lines, which connected more homes to the system. This improvement
should also minimize overflow into the run (ACOA 2001).

3.5.5 Zoning

The land area bordering the Run is primarily zoned as residential land. There is a small area
zoned as General Business where the South Centre Mall is located. The area to the northeast of
the Run, below Theakston Ave is zoned as a holding area. This area zoned as Holding is where
the majority of undeveloped land in the watershed is located (City of Halifax 1990). A
developer is currently investigating the possibly of putting in a residential development in this
area, which would require it to be rezoned (Terrain Group Inc. 2003). A substantial area of the
watershed remains undeveloped. Future developments should be situated in areas of the
watershed with a low vulnerability to disturbance (Map 14). These are areas that are relatively
flat, have good internal drainage and are well away from any watercourses (Steeghs 1994).

3.5.6 Land Ownership

The land bordering the Run is comprised of both publicly and privately owned land. Land in the
upper sections of the Run is a mixture of land owned privately and land owned by the Halifax
Regional Municipality. The Nova Scotia Department of Natural Resources (NSDNR) owns the
land in Long Lake Provincial Park, of which Long Lake is surrounded by. NSDNR also owns a
portion of the land in the lower section of the Run. The majority of the land in the lower sections
of the Run is Nova Scotia ungranted lands (Map 12).

3.6 Community Profiles

The primary communities of the McIntosh Run watershed are Spryfield and Herring Cove.
Spryfield is a diverse community that includes urban, suburban and rural areas. There are
approximately 30,000 people living in the Spryfield area (Multi-Service Office 2002). Spryfield
has been recognized for the strength of volunteering among its residents, receiving the Model
Volunteer Community of 2002 Award. There is also a history of environmental concern in the
area, as Spryfield received the Sustainable Communities Award in 2000 (Multi-Service Office
2002).

A public meeting in 1997 identified perceived strengths and weaknesses of the Spryfield
community. Some of the strengths were said to be the natural resources and natural lands, strong
social structure, diversity within the community, and the number of organizations and service
clubs. Two of the areas that were perceived as weaknesses were the poor external perception of
the community and unplanned housing development (Mulit-Service Office 2002). Because of the
community’s identified connection to natural resources, the work of the MRWA to protect and
restore natural areas should find support with local residents. It is essential to tap into this
community support and involve the residents of the watershed in restoration projects. By
enhancing one of the perceived strengths of the community, the restoration of McIntosh Run has
the potential to be a very successful project.
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It is important to assess the attitudes and perceptions of the local community towards the
Mclntosh Run. A survey has been conducted with local residents (Appendix 10) to determine
the general view the community has of the Run. The results of the survey are useful in
determining the level of use of the Run, the knowledge residents possess of the Run, and the
community perceptions of the Run. A total of 299 people participated in the survey, which was
conducted by 2 members of the Nova Scotia Youth Conservation Corps, in the South Centre
Mall, the Canadian Tire and Sobeys in Spryfield.

Sixty-two percent of the people that participated were from Spryfield and almost half of those
people had lived in Spryfield their whole lives. The participants also fell into different age
ranges: 7% were under 13 years of age, 7% were 14-18 years, 10% were 18-25, 64% were 25-65
and 13% were over 65 years of age.

All the participants were asked if they had heard of the McIntosh Run. Eighty percent of the
respondents, regardless of where they lived, had heard of the McIntosh Run. Of the Spryfield
residents, 84% of people had heard of the Run, while 74% of those who live outside of Spryfield
had heard of it.

Those that had heard of the Run were asked if they visit it and if so, why they visit it. Of these
people, 54% visit the Run. The percent of people that visit the Run was higher among Spryfield
residents, at 63%. People were asked if they visit for fishing, walking or other reasons. The
majority of people responded that they visit for walking (67%). Only 10% of people said they
visit for fishing. Among the other responses, living by the river, relaxation, leisure or recreation,
and the clean-up were the most common answers. Four people also responded that they simply
pass by it or go by it on their way elsewhere.

The people that responded that they have visited the Run were asked to rate the environmental
quality of the Run. The ranking was on a scale of 1 to 5, with 1 being the worst and 5 the best.
Only 6% of respondents ranked the Run at a 5 (the best), while 15% ranked it a 4, 36% a 3, 26%
ranked it a 2 and 17% a 1. Those that ranked the Run a 1 or a 2 (poor quality) were asked what
they think has caused the poor quality. The most frequently given answers were people not
caring or being inconsiderate and garbage or litter, with almost half the participants mentioning
one or both of these reasons. Another common answer related to poor sanitation, sewage, dirty
water or other forms of pollution. The remaining reasons were given three times or less: the
clean-up doesn’t work, flooding, the government is not willing to do anything, adjacent buildings
and roads, construction, silt and dirt.

Those individuals that had either not heard of the Run, or had heard of it, but do not visit it, were
asked if there was a river of good quality running through the community in which they live, if
they would visit it for recreational purposes; 77% of respondents answered they would, while the
other 23% replied they would not. These results indicate that there is likely strong support in the
community for having a river area that can be used for recreation, especially if the visible
garbage is reduced and there is a better perception of the quality of the Run.
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3.7 Jurisdictions

Federal, provincial and municipal governments share jurisdiction for aspects of managing water
resources. The federal government has jurisdiction over water that is habitat for migratory
species, such as anadromous strains of Brook Trout. The federal Department of Fisheries and
Oceans (DFO) is responsible for conserving and restoring marine and freshwater fish habitat and
areas that are necessary for parts of the fish life cycle. Therefore, fisheries regulations for the
Mclntosh Run are determined through the federal Fisheries Act. However, the province manages
the fishery through the Department of Agriculture and Fisheries. It should be noted that the
riverbed is Provincial Crown Land, the water itself is owned by the province, but fisheries and
fish habitat are federal jurisdiction as long as the fish are in the water.

The federal Fisheries Act also states that fishways are to be constructed around impediments to
fish migration. Fishways are required for new projects and may be required for existing
structures. DFO can require an owner of an obstruction to pay to have a fishway installed.

Environment Canada sets water quality guidelines (Beazley 1994). However, the primary
responsibility for water resources in Canada is held by the provincial government. The primary
legislation in the province is the Environment Act. The Department of Environment and Labour
is the government department that must: “(a) ensure that water is managed appropriately and
used efficiently; (b) allocate water resources among competing users in a manner that will further
sustainable development; (c) take such measures as are reasonable to provide access to safe,
adequate and reliable water supplies for individual, municipal, industrial and agricultural uses;
(d) ensure the health and integrity of aquatic ecosystems, to protect habitats for animals and
plants and to provide for continued recreational benefits; (¢) ensure informed decision making in
water-resource management through public education and participation” (Environment Act
1994-95, c. 1, s. 104). The Nova Scotia Environment Act regulates the protection of surface and
ground water, the management of waste and pollution, and the construction of water treatment
facilities. Through the Nova Scotia Water Act, the province can set standards for water quality,
control the alteration of natural water features, regulate water and sewage works, and monitor
water pollution.

The provincial Department of Municipal Affairs is responsible for regulating land use that
influences water resources through the Municipal Government Act (the former Planning Act). It
sets land use policies, land use regulations and land-use by-laws. The Department of Municipal
Affairs authorizes municipalities to regulate and manage sewers and watercourses. The
Municipal Government Act identifies the municipal government as responsible for monitoring
the integrity of septic beds, as well as giving the municipality authority to establish by-laws
relating to septic beds.

In many cases, the province designates responsibility to the municipalities. It is the
municipalities’ responsibility, under the Planning Act, to develop municipal planning strategies
that control how development will occur. The McIntosh Run falls within the jurisdiction of two
municipal planning strategies, the Mainland South Secondary Planning Strategy (MSSPS) for the
upper, former ‘City’ end of the Run, and the Chebucto District 5 Planning Strategy for the lower
County end of the Run. These two strategies are entirely unrelated to one another. For years the
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community has been pushing for revising and harmonizing the planning strategies, and making
them more environmentally responsible, especially in the case of zoning for buffers along the
watercourse. The municipality does not directly regulate fresh water resources, however, it can
enact by-laws that control development and land-use that can protect watercourses (Beazley
1994).

The MclIntosh Run is therefore under the control of all three levels of government. Successful
management will only come from coordination and cooperation between them, and with the local
community.

3.8 Special Features

Further research and field investigation is needed to uncover special features in the watershed.
These may include wetlands, sensitive areas, old-growth communities, endangered species, and
others.

Wetlands are very important components of the water cycle; they act as a natural filter, cleaning
the water. There are small wetlands on the boundary between the McIntosh Run watershed and
the Colpit Lake watershed. The terrain in this area is ridge and swale terrain, which is wetland-
rich but because of their small individual size as a system may have been disregarded through
some planning processes.

Sensitive areas may include those at risk for erosion, areas of old-growth forest and habitat for
endangered species. It is important to protect special features to maintain biodiversity and the
productivity and integrity of the ecosystem. Spawning ground for both Gaspereau and Brook

Trout are also sensitive areas.

3.9 Conclusion — Overall Health of the Watershed

“Ecosystem health relies on a balance of social, economic, cultural, and ecological components.
Therefore, the overall health of the watershed ecosystem is inherently dependent on the degree of
human disturbance, as well as the dynamic nature of the various physical, chemical, and
biological processes at work. We recognize that humans are a part of the ecosystem, yet their
single and cumulative actions can cause loss of species, loss of significant habitats, or harmful
alterations to important natural processes. Besides mitigating the impacts of human influences on
the (headwaters) of the watershed, it is of utmost importance to protect the stream corridor and
the vegetation within it, in order to protect the health of the stream and its inhabitants™ (Heaton,
Grillmayer and Imhof 2002).

This background section has provided details of the physical, chemical, biological and human
components of the McIntosh Run watershed. As suggested in the above quote, all of these
aspects contribute to the health of the entire watershed. Therefore, any future management must
take into consideration all components. Management must be holistic in order to enhance and
maintain the health of the watershed.
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Portions of the McIntosh Run that flow through highly urbanized areas are at a higher risk.
There is a higher chance of source pollution entering the Run and damaging fish habitat in these
areas. Other regions of the watershed that are highly vulnerable to disturbance include
waterbodies and wetlands, the 100m riparian buffer zone, slopes within the riparian buffer zone
that are greater than 15%, slopes anywhere in the watershed that are greater than 25%, unique or
diverse habitats and poorly drained soils. Moderately vulnerable features include land that
slopes more than 8%, land adjacent to highly vulnerable areas, forested areas adjacent to
developments, areas with less than 1m of till and imperfectly drained soils. Areas of the
watershed that have a low vulnerability are those that are flat, have good drainage and are well
away from any watercourses (Map 14). The vulnerability of an area to disturbance is important
to consider from a management perspective in deciding what types of activities and development
are appropriate in certain areas of the watershed (Steeghs 1994).
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4. Local Partnerships

For a Watershed Management Plan to be effective, it is important that a variety of people and
organizations are included in the management partnerships. Including everyone that has a stake
in the watershed from the beginning of the planning process can be the easiest way to develop
and implement a successful Watershed Management Plan. By doing this, the final plan will
consider the concerns of all those involved. Building partnerships also has other benefits,
including a more efficient use of financial resources, creating a spirit of cooperation, developing
more creative management solutions and considering the needs of all those involved, thereby
reducing negative social and economic impacts (CTIC a). By including a broad range of
stakeholders there is a greater level of expertise, financial support, and other resources to be
drawn on in designing and implementing a Watershed Management Plan (Heaton, Grillmayer
and Imhof2002). Generally more partners are needed to implement a large-scale project than
are need for a small-scale stream restoration (Heaton, Grillmayer and Imhof 2002).

A list of McIntosh Run stakeholders is provided (Appendix 11). Not all of the groups listed may
need to be involved at all levels of decision making, although many may be helpful in providing
contacts or knowledge of certain aspects of the management plan process. Involvement in the
planning and implementation of a management plan builds a sense of ownership of the watershed
and the success of its management. Involving as many community players as possible in this
process will ease the implementation of the plan and add to its success (Heaton, Grillmayer and
Imhof2002). Partnerships may also include people from outside of the watershed boundary that
benefit from or impact the Mclntosh Run (CTIC a).
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5. Identified Concerns in the Watershed

During the formation of the Watershed Management Plan it was important that a full list of all
the potential concerns in the watershed was made. At this point the concerns were not ranked or
prioritized. It was important that all community members were given the opportunity to include
those items that are of concern to them in this list. Once the long list was developed, it was used
to form the goals and objectives that the Watershed Management Plan addresses. It should be
noted that it is important that the actions taken address the root of the problems and not the
symptoms (Heaton, Grillmayer and Imhof 2002).

This is the list of the concerns identified by this study for the McIntosh Run watershed through
community and expert consultation:

* Run-off of salt, oil and other chemicals from highways, roads and parking lots

* Erosion in Long Lake Provincial Park on hiking and mountain-biking trails

* Erosion and vegetation loss due to ATV use

* Point source pollution (e.g. pesticide run-off from lawns)

* pH and aluminum levels

*  Dumping in Long Lake Provincial Park

* Loss of vegetation cover in Spryfield

* Contaminants entering the system through the Roach’s Pond pumping station overflow

* Storm sewers draining into the river

* Garbage in McIntosh Run

* Disappearance of fish

* Regulations for development in watershed

* New development along McIntosh Run

* Zoning of land along McIntosh Run

* Misinformation in community about the environmental quality of McIntosh Run

* Lack of accessibility for the public to McIntosh Run

* Overfishing/Illegal Fishing

* Long Lake Dam (barrier to fish passage)

* Acidrain

* Climate warming, hotter than usual summers
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6. Goals, Objectives and Targets

Goals, objectives and targets are designed to provide direction for future projects and provide a
clear outline for action. A goal represents the vision of the organization in terms of the potential
health of the watershed and the social, economic and cultural values of the community. Goals
should reflect the desired future for the watershed, but should also represent realistic
expectations. In addition, goals should be consistent with the mission statement of the
organization. Objectives describe broad actions that achieve the goals that have been set. They
are created from the list of problems and represent possible solutions to these problems.
Objectives provide direction for preparing and implementing management projects, and
monitoring the results. Targets are tangible actions based on the objectives. Targets are linked
to performance measures that allow an organization to determine their level of success. Targets
should also have a specific time frame attached to them. Generally targets can change from year
to year for large projects, while goals and objectives remain constant (Heaton, Grillmayer and
Imhof2002). The bellow list for the McIntosh Run is not in order of priority. Each objective has
been given a number (1-17), and each target that falls under that objective has the same
corresponding first number (e.g. 1.1, 1.2, etc.). Priorities for action and a timeline are given in
section 7 of this plan.
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GOAL: Rehabilitate natural processes and ecosystem functions in the McIntosh Run in an effort
to restore native fish populations.

OBJECTIVES:
1. Improve water quality in the river by addressing acidification, siltation, temperature,
and other concerns;

2. Restore lost fish habitat;

3. Restore native Gaspereau and Brook Trout populations to the river;

4. Control the amount of garbage and point source pollution in and around the river;

5. Monitor the integrity of the sewage pipes, asses the quality of the sewage system, and
determine if, when, and where sewage is entering the river;

6. Restore and protect riparian zones, including riverbank and adjacent land;

7. Protect wetlands and other special features;

8. Maintain dialogue with experts in fish habitat and stream restoration, as well as other
community groups, to get ongoing input in helping reach the overall goal;
9. Become involved with Acid Rain prevention initiatives.

TARGETS:

1.1 Gather water quality data (pH, temperature, dissolved Oxygen) for the Run and Long Lake —
this is scheduled to be carried out by N.S. Department of Fisheries and Agriculture,
Summer/Fall 2004

1.2 Following completion of target 1.1, the Association should continue water quality testing
frequently at several locations along the Run (note: using volunteer monitoring program,
see target 10.1)

» During hot spells this should be carried out daily
» Spring/Summer/Fall on a weekly basis
» Winter monthly or as possible

1.3 Improve bank stability to reduce siltation:

» At the Captain William Spry Community Centre (where vegetation has been
removed along the river), plant native trees and shrubs
» ldentify other potential target areas for future planting

1.4 In locations where there are sustained temperatures over 20 degrees in the summer,
vegetation could be planted to create a shade canopy

1.5 Repeat Beak Biotic Index analysis along Run annually

1.6 Confirm liming within the watershed after Bayer’s Lake development (e.g. how much was
used, when, where, and the outcome)

1.7 Research the potential need for liming to reduce acidity in the Run (location, amount, risks)

2.1 Investigate where there are areas of up-welling (required for spawning habitat) along the Run
or in Long Lake
» ldentify possible areas of up-welling, where there are steep riparian zones. To
do so measure temperature along edge of river during warm summer
temperatures watching for sudden decreases in temperatures, which indicates
cool water up-wellings
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2.2 Depending on the number of spawning areas identified by target 2.1 there may be a need to
restore further spawning habitat in the river
a) Consult with habitat experts to determine what amount of spawning habitat is
necessary
b) Implement recommendations
2.3 If substantial spawning habitat is found in Long Lake, compared to the rest of the river, then
installation of a fish ladder at Long Lake Dam may be useful
2.4 Once spawning habitat is identified, it should be monitored for any changes over time
2.5 For information on habitat restoration contact experts in appropriate government department
(e.g. DFO), as well as consultants (e.g. Bob Rutherford), and professors. Also contact
Sackville Rivers Association to discuss their experiences with habitat restoration

3.1 Conduct a fish count along the river — scheduled to be carried out for Brook Trout by N.S.
Department of Fisheries and Agriculture, Summer/Fall 2004
3.2 A member of the MRWA could take a 2-day course in electrofishing (offered by DFO for a
fee) to be certified in carrying out own fish counts
» Gear can be borrowed from other organizations (e.g. Sackville Rivers
Association) and/or professors
» Could be conducted on a seasonal basis
3.3 Continue to investigate the fishing pressure on the McIntosh Run. Contact the
Department of Fisheries and Agriculture to investigate the possibility of making all or
sections of the McIntosh Run a Special Management Area
3.4 If the amount of spawning habitat in the watershed is determined to be insufficient (target 2.1
— 2.3) then the possibility of stocking the Run with fish fry should be investigated
3.5 For information on restoring Brook Trout population contact Trout Nova Scotia, as well as
appropriate government departments (e.g. DFO and Nova Scotia Department of Fisheries
and Agriculture), consultants (e.g. Bob Rutherford), and professors

4.1 Investigate possibility of placing garbage cans in strategic locations along the Run (eg.
behind the arena and other more heavily travelled sections); contact the city to find out if
they would collect this garbage

4.2 Look into putting in new footbridges (and improving existing ones). Currently some people
are putting shopping carts in the river as a way of getting across, having more bridges may
help reduce this. One place to consider is behind the Superstore, and other spots should be
investigated.

4.3 Repair and/or put up new fences in areas where Shopping Carts are often pushed into the
river (e.g. the parking lot behind the Superstore, the Sussex St. bridge)

4.4 Encourage enforcement of fines for littering along river

4.5 Write a letter to HRM in support of pesticide ban

4.6 Carry out education strategies to reduce pollution (as outlined under Goal 2)

5.1 Request that HRM conduct a follow-up study similar to that done in 2002 (Appendix 5) to
determine the effectiveness of the sewer upgrades, assess whether sewage is still entering
the river, and from where

5.2 Talk with sewage treatment plant engineers/planners to discuss whether the new facilities and
treatment system may alleviate some of the impacts of sewage on the Run
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5.3 Investigate the integrity of septic beds along the river as a possible source of sewage
contamination

6.1 On publicly-owned land, identify places along the river where vegetation buffers are needed
6.2 On publicly-owned land ask provincial and municipal landowners to either protect current
buffer strips, or plant vegetation to create new buffer strips along the along the river
6.3 On publicly-owned land, secure funding to purchase plants, and plant them in areas where
buffer strips are needed (note: permission from landowners is required for these projects).
Tree-planting could become an annual community event.
6.4 On privately-owned land, inform landowners about the importance of vegetation buffer strips
and encourage them to maintain current buffers or create new buffer strips
6.5 Work at changing the zoning by-law for along the McIntosh Run to prevent building within
the 100 year flood-plane
» Contact the Sackville Rivers Association and find out how they accomplished
this
» Work in partnership with the Spryfield Residents’ Association
6.6 Encourage current and future developers to maintain ecological standards and use the
precautionary approach in any developments;

7.1 Determine the presence and location of any special features in the watershed, including rare
or endangered plants and animals and sensitive areas
7.2 Work at getting wetlands protected from future development in the watershed

9.1 Find out what initiatives are currently underway to address acid rain in Halifax or Nova
Scotia, through government or other non-governmental organizations, such as the Atlantic
Salmon Federation, Nova Scotia Salmon Association, and maybe Trout Nova Scotia
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GOAL: Facilitate a greater understanding and appreciation of the McIntosh Run in the
community, and involve the community in the protection and stewardship of the McIntosh Run.

OBJECTIVES:

10. Create awareness in the community about the Run;

11. Develop a community stewardship and monitoring program,;

12. Educate community about reducing point-source pollution (e.g. fertilizer and
pesticide run-off from lawns, runoff from driveways into storm sewers, dumping of
hazardous household chemical waste into storm sewers) and garbage in the Run;

13. Involve schools and youth within the community;

14. Bring more people to the Run through a series of trails and parks and other
recreational opportunities, creating a sense of place and responsibility for community
residents;

15. Reduce overfishing and illegal fishing, and encourage future compliance with fishing
regulations and standards for the area;

16. Create and/or maintain partnerships with other community groups, non-governmental
organizations (NGO), businesses, and local politicians;

17. Host community events to raise money and promote awareness of the Run.

TARGETS:

10.1 Create a display for the Community Centre, mall, or other public area, which talks about the
history of the run and the characteristics of the watershed

10.2 Create more publicity about the Run by putting articles in the newspapers, or contacting
news stations and having them do stories about the Run

11.1 Develop a volunteer water quality monitoring program — using TD/Canada Trust funding
secured Spring 2004
» Equipment available for loan from Professor Cathy Conrad at Saint Mary’s
University Community Monitoring Centre
» Develop sampling protocol and determine locations for testing along the river
» Train volunteers
» Consult with experts about results and how to proceed
11.2 Hold annual tree-planting event, see target 1.3
11.3 Have a garbage pick-up day in Spryfield twice a year

12.1 Put up signs along the river about the impact of garbage on the river
12.2 Educate community on ways that they can reduce their impact on the Run (Appendix 13):
» Alternatives to pesticide use
» Reduce road salt use, or switch to sand
» Importance of maintaining buffers along the Run
» Impacts of dumping waste down storm sewers
12.3 Many NGOs in Nova Scotia and government departments have pre-existing public
education programs and materials (e.g. pamphlets), which the MRWA may be able to use
to address some of the issues around the Run, such as:
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» Clean Nova Scotia’s Septic System Education for Homeowners campaign
» Environment Canada’s Federal Water Policy pamphlet series
12.4 Paint fish around storm sewers in Spryfield to make people aware that what goes down the
sewer goes into the Run

13.1 Encourage the development of working groups, dedicated to the McIntosh Run, within local
schools (particularly J.L. Ilsley)

» Encourage these groups to educate other community members (e.g. high
school students educating elementary school students either in class or at the
river)

» Ensure cooperation and partnerships between the MRWA and other working
groups

13.2 Continue to involve J.L. Ilsley students with the clean-up

» Have awards (donated by local businesses) for the group of students who
collect the most garbage at the clean-up(s)

13.3 Pursue the idea of developing a McIntosh Run Guardians Program with J.L. Ilsley classes
(Appendix 13)

13.4 Discuss with both elementary and high school teachers ways of incorporating the McIntosh
Run into the curriculum

14.1 Work towards the establishment of a park across from the Captain William Spry
Community Centre (where sewer construction took place)

14.2 Follow-up the consultant’s trails report for the Run, and complete the system of trails along
the river using ecologically sensitive techniques and with expert consultation

14.3 Establish guidelines for appropriate trail-use (considering level of use and impacts of
different activities, such as hiking, mountain biking, ATVing, etc.)

14.4 Clearly mark all the access points to the trails, including a map, recommendations for
responsible trail use, and doggy-bag dispensers

14.5 Develop educational materials about the Run and watershed for trail users (e.g. pamphlets
and signs)

15.1 Develop an education program for local fishermen effectively explaining the importance of
following fishing regulations and guidelines for the area

15.2 Work co-operatively with other groups and fishermen in getting the McIntosh Run
designated as a special management area, supporting a catch-and-release fishery only

15.3 Encourage the enforcement of fines for overfishing or other forms of illegal fishing

15.4 Develop a community enforcement strategy, where local fishermen enforce themselves (e.g.
Riverkeepers program — see Appendix 13)

16.1 Invite local politicians to MRWA meetings and events to build partnerships

16.2 Share information on activities and programs with other community groups and send
representatives to other community group AGMs to keep up on issues

16.3 Partner with other community groups or NGOs on some mutually important action items

16.4 Invite businesses to participate in McIntosh Run Guardians Program with J.L. Ilsley classes
(see Appendix 13)
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16.5 Partner with other community groups (e.g. Spryfield Residents Association, Lions Club),
NGOs (e.g. Trout Nova Scotia, Clean Nova Scotia) and businesses (e.g. Sobey’s Canadian
Tire, Restaurants) on events, especially those requiring funding (see target 17.1)

17.1 Run community events to watch and celebrate the annual Gaspereau and Brook Trout runs
such as a community corn-roast, BBQ, or Picnic
17.2 Once the trail system is completed (see target 14.2), hold guided nature walks along the Run



42

7. Priorities for Action

A timeline for action has been established to address the problems facing the McIntosh Run. This
was created using the targets identified above, and through consultations with experts and
community members. Under the ‘Initiate’ column, projects are listed that should be started at the
corresponding time. Under the ‘Ongoing’ column are projects or activities that will likely occur
on a yearly or seasonal basis. As targets are completed and new ones are added, this timeline
should be reassessed.

The McIntosh Run Watershed Association should oversee the carrying out of the targets.
Committees can be formed around the general project areas and coordinated by a member of the
Association. Specific projects can then be carried out by committee volunteers and/or in
cooperation with other groups in the community.

Table 8: Timeline for Implementation of Targets as of May 2004

Season Initiate Ongoing
Summer 2004 1.1,2.1,6.5,10.2,11.1, 16.1 1.5
Fall 2004 1.6,3.1,4.1,4.3,5.2,10.1, 11.3, | 1.1, 11.1
13.1,13.2, 14.1, 14.2
Winter 2005 2.2a,2.3,3.3(15.2),4.2,4.4, 11.1, 14.2
4.5,5.1,13.3 (16.4)
Spring 2005 1.2,13,14,2.5,3.2,12.1,124, | 11.1,11.3,13.2, 14.2
17.1
Summer 2005 6.1,64,7.1 1.2,1.5,24,11.1,14.2
Fall 2005 3.5,6.2,63,7.2,9.1,12.2,12.3, | 1.2,11.1, 11.3,13.2, 14.2
13.4,14.3,14.5
2006 1.7,14.4,15.1, 15.3, 15.4, 17.2 1.2,1.3,1.4,1.5,2.2b,2.4, 11.1,
11.3,13.2,17.1
2007 1.2,1.3,1.5,2.2b,2.4, 11.1,
11.3,13.2,17.1,17.2
2008 3.4 1.2,13,1.5,2.4,11.1,11.3,
13.2,17.1,17.2
2009 1.2,13,1.5,2.4,11.1,11.3,
13.2,17.1,17.2
As needed:

6.6,10.2,16.2,16.3, 16.5
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8. Implementation

When a Watershed Management Plan has been agreed on by the association as well as the
broader public, it will serve as a guide for future work. The information in such a plan can be
used to apply for funding for specific projects. It can also be used as a basis of educational
materials, and media releases. It also helps to identify the areas where public support will be
needed to conduct some of the work (Heaton, Grillmayer and Imhof 2002).

Prior to implementing phases of the plan, it is important that all of the appropriate regulatory
agencies are contacted for approval and cooperation (Heaton, Grillmayer and Imhof2002). The
plan will not be implemented all at the same time, but will happen in phases. The phases should
follow the agreed upon priorities for action (identified for the McIntosh Run in the timeline
above), and consider the availability of financing (Heaton, Grillmayer and Imhof 2002).

The following form should be filled out for each project (or phase). It will make sure that all the
necessary questions are answered before the project is implemented.
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9. Monitoring and Follow-Up

Monitoring programs allow an organization to measure its accomplishments. A monitoring
program also ensures that projects follow the initial plan and are implemented properly.
Through monitoring, changes in the health of the watershed can be detected. This will allow the
association to determine if its goals and objectives are being met (Heaton, Grillmayer and Imhof
2002).

There are three general types of monitoring. The first is implementation monitoring, which
occurs during and immediately following rehabilitation projects. It assesses whether projects are
being implemented properly. The second, effectiveness monitoring, relates to measuring the
level of success of a project following its completion. Validation monitoring examines the
basic scientific understandings applied in the projects (Heaton, Grillmayer and Imhof 2002).

Plans for a monitoring program should be addressed in the early stages of the formation of'a
Watershed Management Plan. It is important that complete baseline data is collected as soon as
possible (Targets 1.1 and 3.1). This data provides some information with which to compare later
progress. Monitoring should be consistent and carried out over a certain time span. Monitoring
programs should be cost effective, and focused on the parameters that are most important
(Heaton, Grillmayer and Imhof2002).

The following form can be used to help establish a monitoring component to each project.
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11. Glossary

100-year flood plain — The area of land along a watercourse that would be flooded in the case of
a massive flood-event (once in 100 years).

Anadromous — A fish species that lives part of its life cycle in both a marine and freshwater
environment.

Baseline data — information to which all future monitoring efforts will be compared.

Bedrock — the structural geology underlying all surficial geology, soils and vegetation (eg.
Granite).

Benthic — the bottom or floor of an aquatic environment (eg. Streambed).
Buffer — a substance that neutralizes acidity.

Buffer strips — a strip of vegetation along a watercourse. Buffers are useful in stabilizing soil,
filtering contaminants out of surface run-off, and helping to prevent flooding.

Conductivity — measure of dissolved ions in a water sample. Lakes with a completely
undisturbed watershed have a conductivity of 30 micro-ohm per second.

Cumulative environmental impact — The resultant impact of all environmental disturbances in
an area added together.

Drumlins — A geological feature created by retreating glaciers forming small oval-shaped hills
on the landscape.

Effectiveness monitoring — the measure of success of a project following its completion.

Electrofishing — the use of an electrical probe to send a current through the water, stunning fish
in the area. This is used to determine populations and species present.

Erosion — loss of soil from the landscape, can be caused by wind or water. This can be increased
by human disturbance.

Erosion potential — the likelihood that a given piece of land will experience erosion, factors to
erosion potential include soil type, slope and ground cover.

Estuary — where freshwater meets saltwater
Fecal coliforms — bacteria present in feces.

Flood plain — the flat region or valley bottom bordering a stream that is subject to frequent
flooding during periods of high flow.
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Fry — Young fish whose yolk sac has been used up and who have begun to actively feed.
Glacial till — geologic debris deposited by glaciers on top of bedrock, underlying soil.
Goal — a broad vision of the association consistent with the mission statement.

Ground moraines — A geologic feature formed by retreating glaciers; a topographical
description.

Habitat — the place where an animal lives.
Headwaters — The highest point of land in a watershed; the source of water for a river.

Heavy metals — metallic substances found naturally and unnaturally in the environment (eg.
Mercury, lead, aluminium)

Impervious — Incapable of being penetrated (eg. by water).

Implementation monitoring — the measure of effectiveness that occurs during and immediately
following the implementation of a project.

Indicator species — an organism so intimately associated with particular environmental
conditions that its presence indicates the existence of those conditions.

Infiltration — water passing through the soil and entering the groundwater system

Intermittent streams — streams that run in times of high water (late winter, early spring), and do
not run in times of low water (late summer, early fall).

Juvenile — young fish, older than a fry, but not mature enough to spawn.

Macro-invertebrate — animal without backbone (invertebrate) that is visible with the naked eye
(macro), eg. aquatic insects.

Natal stream — the stream where a particular fish was born.
Nursery habitat — refers to habitat used by juvenile fish for feeding, cover, growth, etc.

Nutrients — a substance that promotes growth (eg. Chemical fertilizers such as phosphorus,
nitrogen and potassium).

Objective — a set of broad actions that will achieve the goals that have been set. Objectives
provide a framework for implementation, management and monitoring projects.
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Organic matter — a substance resulting from the breakdown of dead matter (animal or plant); a
layer of organic matter typically appears in the upper horizon of soil.

Parent material — the geologic matter that the soil of a given area originated from.

pH — a measure of free hydrogen ions, it is used to express the acidity or alkalinity of water. A
neutral pH is 7, lower values are increasingly acidic.

Pollutant — a released substance which is harmful to the environment.
Pool — water of considerable depth for the size of stream. Pools generally have slowly flowing
water and a smooth surface, but they can often have a swift turbulent area where water enters

them.

Precautionary approach — implementation of the least disruptive practices, or take the no-
action option, when evidence is not available about the full impact of an activity.

Rapids — those parts of large streams and rivers that are relatively swift and shallow, with a bed
of boulders. Analogous to riffles of a smaller stream.

Recharge area — the area of land that supplies, through infiltration, a pocket of groundwater.

Reclamation — recreating a naturally stable ecosystem following a disturbance that is different
from the system previous to the disturbance.

Rehabilitation — the recovery of natural processes following a disturbance within the context of
the disturbance.

Restoration — returning the environment to its natural estate after a disturbance by removing the
cause of the disturbance.

Riffles — shallow water with rapid current and with surface flow broken by gravel or rubble.

Riparian zone — The area of land adjacent to a river, usually totally 60m from the water’s edge
(including riverbank).

Rockland - land that has bedrock exposed over at least 60% of the surface, or where the till is
extremely shallow or stony.

Runs — Moderate to rapid current flow in a deeper narrower channel than a riffle. Flow is less
turbulent than in a rapid.

Secondary permeability — a characteristic of bedrock in which water does not permeate directly
into the rock but enters through fractures in the rock.

Sediment — material that has settled to the bottom of a water body.
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Siltation — when silt or soil is deposited on the bed of a stream or other water body.

Spawning habitat — refers to habitat used by fish to reproduce (this is also habitat for laying and
incubating eggs).

Stakeholder — an individual or organization that has an interest in a given activity.
Stewardship — caring for the land in an effort to restore and protect it.

Stream bed — the portion of the stream that is covered by water including the stream bottom.
Stream Flow — the discharge of water at any particular time period.

Stream Gradient — the actual visual angle of descent or slope of the stream. The slope affects
the speed of the water flow and how much of the stream will be pool or riffle.

Stream rehabilitation — restoration of the natural processes of a stream using physical
techniques.

Stream velocity — this is simply a speed or velocity measurement recorded as distance travelled
over time, e.g., feet or metres per second.

Structural geology — the study of deformed rocks that make up the upper layers of the Earth’s
crust

Substrate — The underlying material of a streambed.

Surficial geology — the geological substance found between bedrock and soil.

Target — specific actions based on the objectives linked to performance measures.
Topography — physical features of the landscape including slope and elevation.

Tributary — a smaller stream which flows into a bigger stream or river.

Turbidity — the level of suspended solids in a watercourse.

Upwelling — a location where groundwater surges up through the substrate into a watercourse.
Validation monitoring — measures the basic scientific understandings applied in a project.

Water quality — a general term commonly used in reference to chemical characteristics and
temperature of the water.



Watershed — the area the total area of land from which water drains into a designated river or
other water body.

Watershed Management Plan - a set of strategies and actions that will work toward, and
sustain an environmentally and economically healthy watershed.
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Appendix 1: Proposal to the McIntosh Run Watershed Association

From: Heather Arnold, Jenn Morse, and Victoria Sheppard; Masters of Environmental Studies
Students, Dalhousie University

To: Terry Bobbitt, McIntosh Run Watershed Association

Re: Proposal for research project

1. Title: Restoring the McIntosh Run — the first steps towards an Action Plan for Community
Stewardship

2. Proponent: Heather Arnold, Jenn Morse, and Victoria Sheppard
School for Resource and Environmental Studies
1312 Robie St.
Halifax, NS
B3H 3E2

3. Introduction

3.1 The McIntosh Run

The McIntosh Run is an 8 km long river that runs east through the Halifax suburb of Spryfield
and connects to the Atlantic Ocean at Herring Cove (McIntosh Run Watershed Association
(MRWA) Document). It consists of a series of pools and streams between Long Lake and
Powers Pond that provide a natural open space corridor (Gordon Ratcliff Landscape Architects
(GRLA), 2002). The western half of the river runs through a relatively urban area, compared to
the eastern section that flows through isolated rural and wilderness areas. The western section
has suffered from the surrounding urban development and expansion, which has resulted in high
levels of pollution and waste disposal in the river (MRWA Document). The corridor is also used
for storm water management (GRLA, 2002). The area has also been long valued by local
residents, naturalists and municipal planners (GRLA, 2002).

3.2 Problem Statement

Locally (in Spryfield) the river is known as “The Run” because anadromous fish, including
salmon, gaspereau, eels and smelt, were once plentiful there. Historically the river supported an
active shad fishery, as well as a recreational trout fishery. Current reports indicate degradation
of fish habitat in the urban section of the run, which is likely the result of siltation, thermal
shock, and toxic waste. The observation of many dead sea-run shad is evidence of this
degradation (MRWA Document). Salmon and gaspereau appear to have been extirpated from
the river. It is believed that sea-run brook trout and eels are still present, but in much lower
abundances. Hatchery-raised trout are plentiful because of a regular stocking program in Long
Lake. The status of smelt is uncertain. (Martin Willison, personal communication)

Because fish are susceptible to environmental alteration, their presence/absence in rivers can be
used as an indicator of habitat health. Environmental degradation changes the structure of fish
communities and the strongest indicator of ill health in an aquatic ecosystem is the loss of a fish
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species. Minor indicators of ill health are changes in fish abundance and the addition of exotic
fish species (Martin Willison, personal communication).

Due to the importance of fish as indicators of river health, a primary goal of the McIntosh Run
Watershed Association should be the restoration of “runs” of anadromous fish in the river. To
achieve this, the environmental health of the entire watershed must be considered. How to
restore the health of The Run, and the fish that have been lost is the primary question.

4. Project Outline

4.1 Goals and Objectives

The current proposal is for the completion of the first steps in a much larger project (potentially
funded by the Halifax Harbour Coalition — see Appendix 1) that will identify how to restore the
health of The Run and the fish that have been lost from it. Therefore, the goal of this proposed
project is the production of a report on the past and present environmental status of the McIntosh
Run, and its fish community, as well as developing an outline for a community stewardship
action plan.

4.2 Scope

The scope of the proposal involves the following elements:

(a) Establishing the baseline: what was the original healthy state of The Run with respect to the
fish community?

(b) Establishing change: what is the current state of The Run with respect to the fish community?
(c) Establishing causes of change: what environmental factors may have caused changes in the
fish community of The Run?

(d) Introduce solutions: initial assessment of what environmental conditions might be alleviated
and restored in The Run in order to improve the health of the fish community (identification of
specific solutions falls under the scope of the larger project).

(e) Outline solutions: identify what actions the community might take to implement the initial
solutions identified (further implementation falls under the scope of the larger project).

5. Methods

The project currently being proposed will address only the initial portion of the larger project.
The proposed work will be conducted over the course of a month (June 2003) and will be carried
out as follows:

(a) Examine historical and scientific literature on the McIntosh Run and the natural history of
fish species native to The Run.

(b) Examine existing literature on community-based river stewardship groups, and river
restoration methods, with particular emphasis on anadromous fish in Nova Scotia.

(c) Interview selected members of river stewardship groups for advice on organizing for practical
stewardship, with particular emphasis on groups in the Halifax Regional Municipality, such as
the Sackville Rivers Association (Appendix 2)
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(d) Survey the McIntosh Run in order to describe its current environmental condition, paying
particular attention to factors that are known to have negative impacts on anadromous fish. The
survey may include analysis of aerial photographs, as well as field work.

(e) Analyze the findings obtained in steps (a) to (d) and design an outline for a community
stewardship action plan.

(f) Prepare and submit a report on the McIntosh Run based on steps (a) to (e) — July 10, 2003

The larger project could then continue to (outside scope of proposed project):

- Present results to community organizations in the watershed of the McIntosh Run to get
feedback on restoration priorities, thus fostering a sense of stewardship, gaining practical
restoration ideas, and activating the community towards restoration objectives

- Prepare and present a detailed Community Stewardship River Restoration Action Plan,
including priorities for action

- Prepare proposals for funding of specific action projects that could be carried out by the
MclIntosh Run Watershed Association.

6. Budget
* below is the list of our expected expenses; we will document these throughout our work
term (with receipts for most) and collect the total at the end of the project

Travel (gas, mileage, etc.) = $/km
Photocopying

Printing

Binding of reports

7. References

Gordon Ratcliffe Landscape Architects; Second Nature Ecological Planning Services.
2002. McIntosh Run Trail: Draft Report.

MclIntosh Run Watershed Association Document.

McKervill, H. 1998. The Resurrection. Atlantic Salmon Journal 74(1).
<http://www.chebucto.ns.ca/Environment/SRA/index3.htm>

Sackville Rivers Association. 2003. <http://www.chebucto.ns.ca/Environment/SRA>.
Wilson, Martin. 2003. Personal Communication.

Note 1

Halifax Harbour Coalition

The Halifax Harbour Coalition is a group of organizations dedicated to the restoration of Halifax
Harbour. The coalition is funded by a grant from Environment Canada though the
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Environmental Damages Fund. The Ecology Action Centre is overseeing the coalition. The
focus of the work to be funded is to create a citizen-led effort to clean-up Halifax Harbour.
There is a strong emphasis in involving local communities in this effort. There is $33,000
available to community groups that are working on projects that will have an effect on the health
of the harbour.

Note 2

Sackville Rivers Association

The Sackville Rivers Association was founded in 1988. It’s primary objectives at that time were
to “(1) restore and preserve the Sackville River watershed's natural habitat for the enhancement
of adjacent communities and properties and to (2) heighten peoples awareness and concern for
the cleanliness of our urban and rural areas” (SRA 2003). To date, the SRA has conducted
several river clean-ups, education programs, trail development projects, and stocking programs,
and has assisted in the construction of a fishway. To date, several fish species have been
restored in the Sackville River, including salmon, trout, gaspereau and eels, as well as several
other aquatic organisms (McKervill 1998).
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Appendix 2: Maps

Maps 1, 2, 3 and 5 were produced by GIS Services, Dalhousie University

Map 1: McIntosh Run Watershed Boundary
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Wap Projection: UTM Zone 20M
Datum: MADSS

Map 2: Structural Geology of the McIntosh Run Watershed
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Map 3: Soil map of the MclIntosh Run Watershed
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Map 4: Sampling locations along the McIntosh Run for the biological sampling in June 2003.

This map was formed from a standard road map for Halifax, with the sampling locations added.
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Map 5: Property Map of the McIntosh Run Watershed
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Appendix 3: Water Quality Data in Long Lake and the McIntosh Run (1991)

The following letter is from John Ritter of DFO (now retired) to Shalom Mandaville of the Soil
and Water Conservation Society of Metro Halifax (SWCSMH). The letter was

taken from the SWCSMH website: (http://lakes.chebucto.org/WATERSHEDS/POWERSPD/
powerspd.html)

I * Fizheries Péches
and Oceans gt Coéans

P.0. Box 550
Halifax, N.8.
B3J 2587

Wi fie  Walre mferanss

curlie etrs ralderce

1240-2
January 11, 1991

Mr. Shalom HMandaville

S0il and Water Conservation Society
of Metro Halifax

P.0. Box 911

Dartmeuth, Mova Scotia

BZY 28

Dear Mr. Mandaville:

Re: Toxicity of Long Lake, HNova Scotia

The water guality af Leng Lake has recently been
affected by the disposal of large amounts of pyrite-
bearing slates in its watershed. The main effects of the
slate are the lowering of the pH and an increase in the
concentration of zluminum in Long Lake. The chemistry of
Long Lake is being monitored by Mr. Rick Scott of the
Technical Univeraity of MWova Scotia. He has informed us
that the pH of Leong Lake waries hetween 4.5 and 4.7.
Bluminum increased from about 0.3 milligrams per litre in
1986 to about 1.4 at the beginning =f 1990 and hazs since
fallen again to about 0.8 milligrams per litre at the
prezent time.

Melntosh Run contains a population of sea-run brook
treut which ascend the river as far as the Long Lake Dam.
The Department of Fiszheriez and Oceans carried out
electrofishing in Melntesh Run, downstream from Long Lake
during the summer of 1990 after the increase of acidity
and aluminum had taken place., HNumercus large breok trout
were found and the fisgh appeared to be healthy. HNo lethal
effeate of the lake water were ohserved.

We have found that adult brook trout can survive at
pH 4.5 but that eggs and larvae are more sensitive. In
recent experiments, approximately 90 percent of fertilized
eggs survived and hatched at pH 7.0. BSurvival te hatching
was reduced at pH 4.7 to about 70 percent. Brook trout
populations can exiat at pH 4.7 desapite this larwval
mortality, possibly by spawning in upwelling groundwater
which is higher in pH than surface water.



The chemistry of aluminum in laskes and rivers is very
complicated and aluminum can exist in several form=. When
it iz combined with organie compounds it is virtually non-
toxig but ites inorganic forms are extremely poisonous.

The rivers of MNova Scotim contain high concentrations of
organic substances and, conseguently, much of the aluminum
in our rivers iz bound up in the non-texie organic form.
The survival of brook trout in MecIntesh Run during the
summer of 19%0 may be owing to this fact. & much more
detailed discussicn of the toxiecity of water im Long Lake
and Mcintoesh Run could be given by Mr. Ken Doe of
Environment Canada. He is in the Environmental Protection
Service, Bedford Institute of Oceanography, F.0O. Box 1006,
Dertmouth, N.5. E2Y¥Y 4AZ.

Yours sincerely,
¥,
A

"'l. II:‘:,:..Iv.l.__I. £

1.3, Ritter, Chief

Freshwater and Anadromous Division
Biological Sciences Branch
Scotia-Fundy Region

WIH/dlg

co: K. Doe
E. Scott
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Appendix 4: Water Quality Data for the McIntosh Run 2001-2002

From: Halifax Regional Municipality (HRM). 2002. McIntosh Run — Water Quality Monitoring.
Information Report presented to the Halifax Regional Council, September 17, 2002.
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McINTOSH RUN FECAL/TOTAL COLIFORM RESULTS TABLE 1
Sile 1 Site 1A Site 2 Site 3 Sile 4
Sampling Wet / Dry Fecal Tolal Fecal Total Fecal Total Fecal Total Fecal Total
Dales Period units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL
03-Jan-2001_| _winter dry 44 260 n/a n/a 8 396 36 220 18 330
“07-May-2001_ | spring_dry 4 > 200 0 > 200 5 > 200 1 > 200 0 > 200
14-May-2001 | spring wet | 88 > 200 101 > 200 108 > 200 109 > 200 101 > 200
15-May-2001 | 24 hrs. later 27 > 200 > 200 > 200 27 > 200 > 200 > 200 200 > 200
16-May-2001 | 4Bhrs._later | 27 > 200 109 > 200 15 > 200 109 > 200 118 > 200
24-Jul-2001 | summer dry | 41 1500 2 1240 72 1620 41 8660 86 | 24200
'13-Aug-2001 | summer wel 448 6490 749 4880 583 9210 3080 > 24,200 1470 >24200
14-Aug-2001_| 24 hrs. later 2 80 0 53 4 190 2 49 4 71
15-Aug-2001_| 48 hrs, Tater | 1 46 | 65 7 240 2 59 3 85
05-Nov-2001 fall dry 484 1450 10 384 96 2480 10 857 10 703
"04-Mar-2002_ | winler wet 2 794 <10 520 52 855 30 573 20 450
05-Mar-2002 | 24hrs_later [ 31 327 10 1080 <10 74 a1 345 20 350
06-Mar-2002_| 48 hrs._later <10 281 10 468 <10 246 20 292 <10 231
Site 5 Site 6 Site 7 Site 8 Site 9
Sampling Wet / Dry Fecal Total Fecal Total Fecal Total Fecal Total Fecal Total
Dates Period units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL | units / 100 mL
03-Jan-2001_| _winter dry 12 358 2 380 8 266 0 306 0 380
07-May-2001 spring_dry 2 > 200 L 109 130 200 0 25 0 14
_14-May-2001 spring wet >200 >200 > 200 > 200 130 > 200 78 > 200 3 | >200
15-May-2001_| 24 hrs. later 144 > 200 15 >200 10 > 200 10 > 200 12 > 200
T16-May-2001 | 4B hrs_later | >200 > 200 9 — >200 18 > 200 10 > 200 5 > 200
24-Jul-2001 | summer dry a5 7700 3 2480 31 2360 <i0 3850 <10 3870
13-Aug-2001_| summer wet_ 2380 | >24200 | 2600 > 24,200 1620 > 24,200 3260 19,900 5480 >24200
14-Aug-2001 | 24 hrs. later 10 a3 1 27 2 39 1 21 0 25
15-Aug-2001 | 48 hrs. later 17 240 11 130 15 140 9 84 3 43
"05-Nov-2001 fall_dry 397 3130 233 1330 122 717 <10 546 10 354
_04-Mar-2002_|  winter_wet _ 275 2910 20 3260 30 631 <10 408 <10 305
'05-Mar-2002_| 24 hrs. later 63 448 10 256 62 594 <10 183 10 187
06-Mar-2002_| 48 hrs. later_ 31 216 <10 285 <10 389 <10 218 10 173
Site 10 ]
Sampling Wet / Dry Fecal Total
Dates Period units / 100 mL | wnits / 100 mL
_03-Jan-2001 winter_dry nia n/a
_07-May-2001 spring dry 0 5
14-May-2001 spring wet 83 > 200
15-May-2001 | 24 hrs. later 10 > 200
16-May-2001 | 48 hrs. later 1 > 200
24-Jul-2001 summer dry <10 85
| 13-Aug-2001_| summer wet 107 4570
_14-Aug-2001 | 24 hrs. later 0 27
_15-Aug-2001 48 hrs. later 0 0
05-Nov-2001 fall dry <10 158
04-Mar-2002 winter wet 4 318
“05-Mar-2002_| 24 hrs. later 20 256
_06-Mar-2002_| 48 hrs._later <10 275

n/a - not available
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McINTOSH RUN GENERAL CHEMISTRY TABLE 2
Site Chemistry Unit 03-Jan-01 07-May-01 14-May-01 13-Aug-01 05-Nov-01 04-Mar-02
winter dry spring dry spring wet summer wel fall dry winler wet
1 Biological Oxygen Demand mg/L <20 <5 <5 <5 <5
Total Suspended Solids mg/L <15 <2 8.5 5.3 <20
Nitrates mg /L 0.15 0.08 <05 007
Nitrites mg/L :.m nd <01 . 0.01
Total Kjeldahl Nitrogen mg/L 0.2 1 0.8 03
Total Phosphorus mg/L 0.018 0.01 nd <0.1 <0.01
2 Biological Oxygen Demand mg/L <20 . o o
Total Suspended Solids mg/L <15 o
Nitrates mg/L o - N
Nitrites mg /L -
Total Kjeldahl Nitrogen mg /L
Total Phosphorus mg/L 0.013
2A Biological Oxygen Demand mg/L <5 <5 <5 <5 5.0
Total Suspended Solids mg/L 2.0 6.5 6.4 3.0 70
Nitrates mg/L 0.06 0.06 <005 0.05 008
Nitrites mg/L |~ nd nd <001 <0.01 ~ <001
Total Kjeldahl Nitrogen mg/L 0.2 nd 05 04 | 03
Total Phosphorus mg/L 0.02 nd <0.1 <0.01 <0.01
3 Biological Oxygen Demand mg /L <2.0
Total Suspended Solids mg/L <15
Nitrates mg/L e
Nitrites mg/L - N
Total Kjeldahl Nitrogen mg/L R
Total Phosphorus mg/L 0.014 o o
1 Biological Oxygen Demand mg/L <5 <5 <5 <5 4.0
Total Suspended Solids mg/L 25 25 72 | 29 2.0
Nitrates mg /L 0.13 0.33 0.09 015 [ 041
Nitrites mg/L nd nd <0.01 <0.01 <0.01
Tolal Kjeldahl Nitrogen mg/L 0.3 nd 0.4 : 02 04
Total Phosphorus mg /L 0.01 nd <0.1 T 004 | <001

nd - not delecled
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McINTOSH RUN GENERAL CHEMISTRY TABLE 2
Site Chemistry Unit 03-Jan-01 07-May-01 14-May-01 13-Aug-01 05-Nov-01 04-Mar-02
winter dry spring dry spring wet summer wel fall dry winler wet
1 Biological Oxygen Demand mg/L <20 <5 <5 <5 <5
Total Suspended Solids mg/L <15 <2 8.5 5.3 <20
Nitrates mg /L 0.15 0.08 <05 007
Nitrites mg/L :.m nd <01 . 0.01
Total Kjeldahl Nitrogen mg/L 0.2 1 0.8 03
Total Phosphorus mg/L 0.018 0.01 nd <0.1 <0.01
2 Biological Oxygen Demand mg/L <20 . o o
Total Suspended Solids mg/L <15 o
Nitrates mg/L o - N
Nitrites mg /L -
Total Kjeldahl Nitrogen mg /L
Total Phosphorus mg/L 0.013
2A Biological Oxygen Demand mg/L <5 <5 <5 <5 5.0
Total Suspended Solids mg/L 2.0 6.5 6.4 3.0 70
Nitrates mg/L 0.06 0.06 <005 0.05 008
Nitrites mg/L |~ nd nd <001 <0.01 ~ <001
Total Kjeldahl Nitrogen mg/L 0.2 nd 05 04 | 03
Total Phosphorus mg/L 0.02 nd <0.1 <0.01 <0.01
3 Biological Oxygen Demand mg /L <2.0
Total Suspended Solids mg/L <15
Nitrates mg/L e
Nitrites mg/L - N
Total Kjeldahl Nitrogen mg/L R
Total Phosphorus mg/L 0.014 o o
1 Biological Oxygen Demand mg/L <5 <5 <5 <5 4.0
Total Suspended Solids mg/L 25 25 72 | 29 2.0
Nitrates mg /L 0.13 0.33 0.09 015 [ 041
Nitrites mg/L nd nd <0.01 <0.01 <0.01
Tolal Kjeldahl Nitrogen mg/L 0.3 nd 0.4 : 02 04
Total Phosphorus mg /L 0.01 nd <0.1 T 004 | <001

nd - not delecled




Appendix 5: Freshwater Quality Guidelines (CCME 1999)
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Parameter | CCME Freshwater
i * ‘Aquatic Life
__wgD)

Aluminum 5-100
Antimony NR
Arsenic 5
Barium NR
Beryllium NR
Bismuth NR
Boron NR
Cadmium 0.017
Chromium 18.9/1.0
Cobalt NR
Copper 2-4
Iron 1300
Lead 1-7
Manganese NR
Molybdenum 73
Nickel 25-150
Selemium 1
Silver 0.1
Strontium NR
Thallium 0.8
Tin NR

M ™Tanium NR
Uranium NR
Vanadium NR
Zinc 30

Notes: NR - not regulated

Freshwater Criteria taken from 1999 CCME Canadian Environmental Quality Guidelines

! _Trivalent Chromium - 8.9 ug/L; Hexavalent Chromium 1.0 ug/L
2 _ Trivalent Chromium - 56 ug/L; Hexavalent Chromium 1.5 ng/L
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Appendix 6: Fact Sheet on Gaspereau Fish (Present in the McIntosh Run)

River Herring (from the Nova Scotia Department of Agriculture and Fisheries website at:
httpwww.gov.ns.ca/nsaf/sportfishing/species/ale.htm)

Species Sheets: Inland

Alewife (Alosa Pseudoharengus)

Nova Scoria Fisk SERIES

Common names for the alewife are gaspereau, river herring, sawbelly, or kiack.

Distribution

The alewife is found in rivers and lakes along the eastern coast of North America, from
Newfoundland to North Carolina, and the adults live in coastal marine waters 56 to 110 m (180 to

350 ft) deep. Landlocked populations exist in several Ontario and New York lakes. Since the
Welland Canal was built in 1824, the alewife has spread throughout the Great Lakes.

Physical Characteristics
The alewife is a member of the herring family. Here are some things to note:

» aslender, laterally compressed fish coloured greyishgreen on the back, and silvery on
the sides and belly;

» gaspereau entering freshwater often have a copper sheen colour;
» asingle black spot is present on each side, just behind the head;
* each eye is relatively large and has an obvious eyelid;

» arow of scales, known as scutes, form a sharp edge along the mid-line of the belly
which is how the alewife came to be called "sawbelly."

» The alewife in Nova Scotia is usually 25 to 30 cm (IO to 12 in) long and weighs up to
340 g (1 2 0z). There is no lateral line.

» Another species known as the blueback herring is very difficult to distinguish from the
alewife. They inhabit the same watersheds and have similar natural histories. Any
reports of alewife probably include the blueback herring as well.
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Facts on Alewife

® Alewife eggs, or roe, are canned and sold as a delicacy.

W Despite the many thousands of eggs laid by spawning alewife, very few offspring actually
survive. In some populations, as few as three young-of-the-year fish migrate downstream for
each female that spawned.

Fishing Facts

’During the spawning runs, commercial fishermen set large trap nets or enclosures called
weirs in coastal rivers and estuaries to catch migrating alewives. Major Canadian fisheries are
on the Shubenacadie, Miramichi, and Saint John Rivers.

@ The catch is used for fish meal lobster bait, petfood or it is smoked, canned, salted or
pickled. Although tasty, alewives are not favoured locally for human consumption because they
are bony.

Natural History

Alewife eggs are about 1 mm in diameter and are left to lie on the bottom or float with the
current. Depending on the water temperature, the eggs hatch in about a week. After the yolk-
sac is absorbed the tiny, larval fish stay near the spawning grounds preferring shallow, warm,
and sandy areas. They feed on tiny zooplankton.

From August to October young-of-the-year (32 to 152 mm (1.25 to 6 in) in length) migrate
downstream in large schools to live in estuaries and coastal areas. Adults overwinter at sea in
the George's Bank, Gulf of Maine or Nantucket Shoals. Alewives can live at least 10 years.
Alewives are eaten by many species of fish and birds including striped bass, salmonids,
smallmouth bass, eels, perch, bluefish, weakfish, terns, eagles, ospreys, great blue herons,
and gulls.

In the Maritimes the alewife spends most of its life growing in salt water, feeding mainly on
zooplankton (tiny invertebrates that live in the water column). Beginning each spring, from April
to July, large runs of adult alewives migrate up coastal rivers to spawn in freshwater lakes,
ponds and streams (this movement from sea to freshwater makes the alewife an anadromous
fish).

Alewives also spawn in brackish water. Like trout and salmon, alewives use their sense of
smell to return to the streams and lakes where they hatched. Female alewives usually begin
spawning at age 4. Male alewives often mature a year earlier than females. About 75% of
alewives entering Nova Scotia rivers are repeat spawners. Alewives can move into coastal
areas in late winter but will not migrate into fresh water until river temperatures begin to warm.
Males enter the river first. Alewives only migrate into freshwater during daylight hours.
However, spawning occurs at night and can occur in lakes or in slow moving or fast mid-river
water. A single female can lay as many as 200,000 eggs. After spawning many alewives die.
However, those that survive return to the sea within a few days.

For more information contact your local federal or provincial Department of Fisheries, or write
to:

Fisheries & Oceans Canada
PO Box 550

Halifax, Nova Scotia

B3J 257

Facsimile: (902) 426-1489
OR:



>

Nova Scotia Department of Agriculture and Fisheries
PO Box 700

Pictou, Nova Scotia

BOK 1HO

Facsimile: (902) 485-4014

EMail: Inland Fisheries (Inlandfish@gov.ns.ca).

Adopt A Stream

Published With Funding from the Canada-Nova Scotia
Cooperation Agreement on Economic Diversification,
Resource Competitiveness Program.

For more information, contact the Sportfishing Webmaster. Last updated: May, 2001
This page and all contents are Copyright © 2001, NS Department of Agriculture and Fisheries.
All rights reserved. Disclaimer.
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Appendix 7: Water Quality Assessment Techniques

Rapid Stream Assessment Technique

An initial assessment of habitat quality along McIntosh Run was done on June 18", 2003 using
methods based on the Rapid Stream Assessment Technique (RSAT). The RSAT “was developed
by John Galli at Metropolitan Washington Council of Governments to allow watershed managers
to perform a simple, rapid reconnaissance-level assessment of stream quality conditions” (CWP,
2003). It is a protocol designed to provide a simple rapid reconnaissance-level assessment of
stream quality conditions. In RSAT abiotic and biotic factors influencing overall stream quality
are streamlined, weighted and placed into the following six evaluation categories:

1. Channel stability

2. Channel scouring/sediment deposition

3. Physical in-stream habitat

4. Water quality

5. Riparian habitat conditions

6. Biological indicators (macro-invertebrates)

RSAT employs a riffle transect-based assessment approach. To provide a quantitative
measurement of the above six factors, a rigorous field evaluation protocol measures over 30
physical, chemical, and biological parameters at approximately 400 foot intervals along the
length of the stream; the measurements (results) are given a number value, which corresponds to
a numeric “point” value indicating overall water quality (from poor to excellent) (CWP, 2003).
Further details on RSAT can be found on the Center for Watershed Protection website referenced
below.

The assessment of McIntosh Run was conducted as preliminary analysis, and therefore
restrictions such as time, resources, expertise, and accessibility meant that our evaluation did not
follow the RSAT protocol exactly. We did follow the RSAT technique guidelines as much as
possible. In conducting the RSAT, we answered all the questions included in the reference
technique to the best of our abilities. However, some details were not investigated here.
Specifically, number 6 on the list above, biological indicators (macro-invertebrates), were not
included. Our assessment included only 5 transects (at riffle sections) which were not a standard
distance apart. Chemical tests were not conducted and temperature was not measured. There
were a few terms with which we were not familiar and therefore could not answer a few
individual questions. Therefore, this assessment of the Run is to be considered a qualitative
initial evaluation of water quality at the 5 sites (1,4,7,9,11), and should be followed up by more
rigorous study in the future, especially of the macro-invertebrate community in the Run.

Results of the RSAT evaluation are in Appendix 8 along with the detailed field notes that were
taken during the assessment which provide further qualitative evidence of the environmental
quality of the stream. The table includes the answers to the assessment question. Each question
was assigned a ranking (E, G, F, P) based on the answer key detailed in the RSAT techniques.
These rankings correspond to: E — excellent, G — good, F — fair and P — poor. Once each criteria
is assigned a rank, these are subtotalled to rank each broad category and then averaged to rate the
overall habitat quality at each location.
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Beak Biotic Index

The Beak Biotic Index is a “bioassessment technique that utilizes groups of taxa and species to
assess not only water quality...but also the fisheries potential of North American rivers”
(Mackie, 2001). Samples may be taken “by any method that permits a reasonably accurate
estimate to be made of population densities” (Mackie, 2001), and reasonably accurate results can
be obtained by identifying captured macro-invertebrate to the level of family. To calculate the
Beak Index, “points” are assigned based on the macro-invertebrate assemblage present in the
sample. To do so the number of organisms in each order in the sensitive group (Odonata,
Trichoptera, Megaloptera, Ephemeroptera, Plecoptera), the facultative group (Chironomidae,
Amphipoda, Isopoda, Gastropoda, Bivalvia), and pollution-tolerant group (Tubificidae,
Lumbriculidae, and Procladius culciformis (Chironomidae) is counted (Mackie, 2001). If there is
wide representation (even distribution of at least a majority of groups) then the highest score for
each group is assigned (3 for the “sensitive” category, 2 for the “facultative” category, and 1 for
the “pollution-tolerant” category). However, if only a few of the orders are represented then
“part-marks” will be given. For example, if only 2 of the 5 “sensitive” orders are present in the
sample, then a score of 2 can be given; if only 1 order is present in high numbers, and there are a
few from another order, then a score of 1.5 may be given. The table below (taken from Mackie
2001) visually represents the system.

Sensitive Groups ,
A normal complement, score 3 points

Odonata :

] If only part of group is found, score 1 or 2
Trichoptera points
Megaloptera (e.g. if only 1 order is present, score 1
Ephemeroptera point, if 2 orders, score 2 point)
Plecoptera

Facultative Groups
(in clean or polluted water)

Chironomidae N | | > oo

Amphipoda normal complement, score 2 points
If most are missing (e.g. if only

Isopoda 1 or 2 groups are present) score

Gastropoda 1 point

Bivalvia

Pollution-tolerant Groups

Tubificid A normal or supranormal
ubthicidae complement scores 1 point

Lumbriculidae

Procladius culciformis (Chironomidae)

The following table (taken from Mackie, 2001) can be used to interpret the Beak Index scores.



Interpretation af Beak Index:

Pollution Status Bintic Type of macrainvertebrate Community Fisheries Potential
Index

Unpaoliuted f Sensitive, facultative and tolerant predators, herbivores, All normal fisheries
filter and detritus feeders all represented, but no species in for type of water well
excessively large numbers developed

Slight to moderate Sord | Sensitive predators and herbiveres reduced in population Most sensitive fish

pollution density or absent. Facultative predators, herbivores and species reduced in
possibly filter and detritus feeders well developed and numbers or missing
increasing in numbers as index decreases

Moderate pollution 3 All sensitive species absent and facultative predators On! y coarse fisheries
(Hirudinea) absent or scarce, Predators of Pelopiinae and maintained
herbivores of Chironomidae present in fairly large numbers

Moderate to heavy 2 Facultative and tolerant species reduced in numbers if If fish present, only

pollution pollution toxic; if organic few species insensitive to low those '-:-'I;lh high
oxygen levels present in large numbers toleration of

pollution

Heavy pollution 1 Only most toleranmt detritus feeders (Tubificidae) present | Very little, if any,
in large numbers fisheries potential

Severe pollution, ] Mo macroinvertebrates present Mo fish

usually toxic

For assessment of the McIntosh Run two volunteers will be sampling at 12 locations along the
river, in riffle areas. At each site they will collect close to 50 organisms, which will be captured
in a D-ring net using a kick-sweep technique. These macro-invertebrates will be identified to
family. From there the number of sensitive, facultative, and pollution-tolerant orders present at
each location will be counted, and a total score will be assigned for each site; with reference to
the interpretation table above, pollution status and fisheries potential at each site will be
determined. A total can then be reached for the entire river.

Note: Further biological assessment work (using the Beak Biotic Index protocol) is currently
being conducted by Erin Dempsey and Ciara Burke of the Nova Scotia Youth Conservation
Corps. This data will be submitted in a later draft of this report.

References

Center for Watershed Protection (CWP). 2003. Watershed assessment: tools you can use.
< http://www.cwp.org/tools assessment.htm>

Mackie, G.L. 2001. Applied Aquatic Ecosystem Concepts. Dubuque, lowa: Kendall/Hunt
Publishing Company. Pp. 417-522.
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Appendix &: Field Observations Notes

Field observations

The following sections are a summary of the field notes that were taken on several visits to the
Mclntosh Run during June 2003.

1) Saturday June 7™ 2003 (Day of annual McIntosh Run clean-up)
- walked from Roachs Pond to the Legion
2) Thursday June 12", 2003
- walked from Princeton Ave. to Herring Cove
3) Wednesday June 18", 2003
- covered 12 select locations along the total length of the Run
- carried out RSAT analysis at sites 1,4,7,9,11 (see table below)

Saturday June 7th, Present: Victoria, Heather and Jenn

Starting at Roach’s Pond the habitat still looks quite good
* the riverbanks are still well-forested providing cool, shaded habitat
* there are a number of fast-moving sections, where the water flows over natural fish
ladders and through rapids (only a couple feet tall)

Above the river widens in a couple areas
* open pond (second bulge of river below lowest sharp turn just outside Spryfield).
* pool of high fish concentration (local consensus)

Nice looking pool behind J.L.Ilsley High School, fed by small brook
* riverbank here covered in garbage, as is the brook

Above this, at the big turn in the Run, there is much evidence of encroaching urbanization
* houses built right up to riverbank

The pool just above this turn looks quite stagnant, full of garbage
Water moving quickly behind houses above this, but full of garbage

Through Spryfield to the Long Lake Dam the river is full of garbage, as are the riverbanks — this
is also an area of high pollution from urban run-off (chemicals such as oil, pesticides and
herbicides, toxic garbage, etc. from roads, houses, backyards, schools, malls, etc.)
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Thursday June 12th, Present: Victoria, Heather and Jenn

Starting at Herring Cove the habitat is quite good
» fast-moving water at the start with healthy look yellow-brown colour

* flows into a number of consecutive big ponds (West Pine Island Pond to Powers
Pond)

Good natural fish ladder flowing out of West Pine Island Pond to smaller pond below

West Pine Island Pond looks very healthy and productive
* lots of lily pads in middle around the central mud-bar
* lots of wild rhododendrons along shore
* shoreline mainly deciduous forest dominated by maples — trees going right to the
water’s edge
» gravel bottom along some of shoreline

Above there’s a beautiful widening of river where it makes a sharp turn
* here there is little tree cover, plus the widening of the river would make one think it
would get too hot; however, water flowing past big rock is deep, shaded from the sun
for some of the day, and moving quite quickly (not stagnant and thus heating up a lot)
» the bottom here is very gravely and there are lots of little pools — appears to be perfect
spawning habitat!

Above this area there is less tree cover along the river compared to further above, but there are
lots of overhanging shrubs and bushes, therefore the edge still provides cool, dark areas where
water isn’t moving too quickly.

The part of the river from Princeton Ave. to where the river widens is very windy and
meandering, with good shore cover, and many areas of fast moving water where the river
narrows and makes it’s way over rocks and logs (natural fish ladders) - this is great habitat
because the river is still following its natural course (it hasn’t been straightened), there is a lot of
aeration through these fast moving sections, there are many side pools and riffles for spawning
(many with gravel substrate), there is protection of the shore line from many plant species
(reduces sedimentation and erosion, plus shades the sides providing cool, dark places for fish).

Absolutely perfect natural fish ladder (about 10 feet hight) flowing out of an open pond area, just
above the outflow from the pumping station (very fast moving water here...great aeration)!

Wednesday June 18™, 2003, Present: Victoria, Heather, Jenn, Erin and Ciara

Conducted RSAT assessment (refer to following table). Map 4, Appendix 1 illustrates the
assessment locations.
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Appendix 9: Photos

The following photos were taken at the RSAT sites.

Site 1 looking upstream

Site 1 looking downstream
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Site 7 looking upstream

Site 7 looking downstream



Site 9 looking upstream
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Site 9 looking downstream
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Site 11 looking downstream
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Appendix 10: Air Photo: Mcintosh Run 1970 (composite)
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Appendix 11: Community Perception Survey
To be administered at several locations in Spryfield in June/July 2003.

McIntosh Run Community Perception Survey

1. Do you live in Spryfield?
a.  YES (go to question 2)
b. NO (go to question 3)

2. [If respondent answered “YES” to question #1 above] How long have you been a resident?

a. Under 1 year
b. 1-5 years

c. 5-10 years

d. 10-20 years
e. entire life

3. [Ask All] Have you ever heard of the McIntosh Run?
a. YES (go to question 4)
b. NO (go to question 8)

4. [If respondent answered “YES” to question #3 above] Do you ever visit the Run?

a. YES (go to question 5)
b. NO (go to question 8); if “NO”, why not? (write answer on sheet)

5. [If respondent answered “YES” to question #4 above] Why is it a place you visit?

a. Fishing
b. Walking
c. Other

6. Can you rate the environmental quality of McIntosh Run on a scale of 1-5; 1 being worst, 5 being best?
1 2 3 4 5

7. Ifyougaveita l or 2 in question #7 above, what do you think has caused this poor quality?
(write answer on sheet)

8. ****FOR EVERYONE, EXCEPT THOSE WHO ANSWERED “YES” TO QUESTION #4#¥*
If there was a river of high water quality running through the community in which you live, would you use it for
recreational purposes if given the opportunity?
a. YES
b. NO

9. [Ask All] How old are you?

a. Under 13
b. 14-18

c. 1825

d. 25-65

e. over 65
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Appendix 12: List of Potential Stakeholders or Watershed Partners

As was suggested in the body of the report, it is important to develop partnerships with the broader
community when developing and implementing a Watershed Management Plan. The list below is a
suggestion of people and organizations that may be valuable to enter into partnerships with, or be able
to act as resources to the McIntosh Run Watershed Association.

List of Potential Stakeholders / Watershed Partners
e Landowners

* Homeowners
* Halifax Regional Homeowners Association
* Mainland South Ratepayers Association
* Herring Cove Ratepayers Association
Brian Dempsey 477-7825
3B Margaret Lorne Dr. Herring Cove B3V 1G8

* Local Businesses

* Metropolitan Halifax Chamber of Commerce
Mailing: PO Box 8990, Halifax NS B3K 5M6
Physical: 7 Spectacle Lake Drive, Dartmouth NS
Tel (902) 468-7111, Fax (902) 468-7333

* District 18 Business and Development Association
Fred O’Hearn (President) 479-6397
rhorner(@ns.sympatico.ca
PO Box 200659 Halifax B3R 2R1

*  South Centre Mall
16 Dentith Rd Spryfield B3R 2H9
479-0272

* Developers
e Terrain Group
Governor's Place
26 Union Street, 3rd Floor
Bedford, Nova Scotia B4A 2B5
(902) 835-9955

* Recreational Users
* Chebucto Hiking Club
William Parker 477-7142
chebuctohiking@hotmail.com
17 Major Ave. Halifax B3P IN1



Government Agencies
* Department of Fisheries and Oceans
* Nova Scotia Fisheries and Agriculture Department

Elected Officials
* District 18 Municipal Councillor (Spryfield/Herring Cove)
Stephan Adams

118 Tartan Ave. Halifax B3R 2B9
477-0627, adamss@region.halifax.ns.ca
* District 17 Municipal Councillor (Purcell’s Cove to Armdale)
Linda Mosher (sits on Harbour Solutions Committee)
10 Milsom Ave. Halifax B3N 2B9
477-8618, mosherl@region.halifax.ns.ca
* Member of Legislative Assembly
Robert Chisholm 477-4100
Constituency Office, Captain William Spry Community Centre 10 Kidston Rd. Halifax B3R
2J7
*  Member of Parliament
Geoff Regan 426-2217
geoff@geoffregan.com
1469 Bedford Highway Suite 222 Bedford B4A 1ES

Media

Teachers / Schools

* Herring Cove Junior High School
7 Lancaster Dr Halifax
479-4214

* William King Elementary School
91 St Pauls Ave Halifax
479-4200

* Rockingstone Heights School
1 Regan Dr. Halifax
479-4452

* Central Spryfield
364 Herring Cove Rd Halifax
479-4286

* B.C. Silver Junior High School

* J.L. Ilsley High School
38 Sylvia Ave. Halifax
479-4612

* Elizabeth Sutherland School
66 Rockingstone Rd. Halifax
479-4430



* Civic Groups
*  Chebucto Community Council
Halifax Regional Municipaliy
Sandra Shute 490-6519
Municipal Clerk’s Office PO Box 1749 Halifax B3J 3AS

* Conservation / Environmental Groups

* Nova Scotia Salmon Association
P.O. Box 396, Chester, Nova Scotia BOJ 1J0
nssa(@ns.sympatico.ca

* Trout Nova Scotia
P.O. Box 8442 Stn. A
Halifax, Nova Scotia B3K 5M2
secretary(@troutnovascotia.ca

* The Nova Scotia Nature Trust
425-5263; nature(@nsnt.ca

* Long Lake Provincial Park Association
Ross Mayhew 876-2241
rmayhew@ns.sympatico.ca

* Williams Lake Conservation Company
Anne van Maltzhan 477-3353
Kathleen Hall 477-4159
15 Wenlock Grove Halifax B3P 1P6

* Wildlands Working Group
Kathleen Hall 477-4159

* Clean Nova Scotia (Public Education regarding water pollution)
126 Portland St. Dartmouth B2Y 1HS8
420-3474
www.clean.ns.ca

* Soil & Water Conservation Society of Metro Halifax
limnes@chebucto.ns.ca

* Nova Scotia School Grounds Naturalization (run through the Ecology Action Centre)

e Urban Farm Museum
Patricia MacLean, President
10 Kidston Road, Halifax, NS B3R 2J7
477-6087
jamac(@ns.sympatico.ca

* People Around Communities Everyday (PACE)

e Church Groups
*  Youth Groups

« Experts and professionals
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Appendix 13: Suggestions for Educational Programs for the McIntosh Run

An important part of any Watershed Management Plan must be a comprehensive educational program.
Educational programs can be designed for several different audiences and can range from formal
presentations to very informal educational materials. It is recommended that a diverse educational
program be developed for the community of the McIntosh Run Watershed. Audiences to design
programs for include local school children (from Grade Primary to 12), local residents (living adjacent
to the Run), the broader Spryfield and Herring Cove communities, and businesses.

Prior to establishing a series of educational programs, it will be important to assess the attitudes in the
community in order to properly direct the programs. Through conversations with local residents in
Spryfield and Herring Cove, it seems that there are conflicting views as to the state of the Run. As
well, it seems that many people do not associate the portion of the Run in the highly developed area, as
being the same river in the more natural areas. It will be important to do a more in-depth survey of
public opinions (first phase started June 2003). This can be done in several ways (a combination of the
following may be most appropriate):

* In-person short survey in a high traffic area (See Appendix 10 for a copy of the survey
being administered June 2003);

* Telephone survey with randomly selected residents;

* Mail-out survey through the local paper. Surveys can be returned by mail or in person to
the Legion or another location that is agreeable;

» Targeted survey to residents that live directly along the Run. Surveys can be delivered
door-to-door and may be either written surveys (returned by the methods mentioned above)
or conducted in person.

* Survey to school classes (elementary, junior high and high school) to assess their knowledge
of the Run and their exposure to it.

The appropriate methods should be chosen based on financial resources available as well as volunteer
resources. In-person surveys require a greater number of people hours to conduct. Other methods
require different levels of financial support. A cost comparison should be made and the goals of this
exercise should be well determined in order to decide what combination of methods to use.

Once the MRWA has a good sense of the views of the general community, as well as specific portions
of the community, appropriate educational programs can be developed. There are substantial resources
available for developing these programs. The following section provides an initial list of references for
developing educational programs.

School Programs

Several opportunities can exist for providing activities relating to McIntosh Run that fit within the
existing school curriculum, especially the science curriculum. McIntosh Run can be promoted as a
living laboratory for different biology, chemistry or even physics lessons. Schools can also be involved
in helping the MRWA learn about the community’s relationship with the Run, which may fit within
history, geography or social studies curriculum.

One example of a way to build a connection between a group of students and the McIntosh Run is to
build the school education program around assigned specific ‘areas of responsibility’ to specific classes
(this can also be extended to assigning ‘areas of responsibility’ to other community groups — ie. Girl
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Guides and Boy Scouts). A school project can be a continuous project to keep “their” section of the
river clean and healthy. School classes can also be responsible for monitoring the water quality in that
location. This allows them to build a connection with this area. They are also able to see how different
activities are impacting the Run and the direct changes in water quality as a result (both positive and
negative).

Sackville Rivers Association (SRA) has an extensive program in co-operation with local schools. It is
recommended that the McIntosh Run Watershed Association consult with the SRA about their
programs and use the experiences of the SRA in developing their programs. Because of the similarities
between the two organizations, their goals and the communities they represent, this is probably the
most valuable resource. In order to develop in-school programs, good partnerships will have to be
formed with specific teachers and the schools in general. It would be helpful to explore these
partnerships and build a working relationship early on so that the teachers and schools could be
involved in developing programs.

Children and Youth Programs

These types of programs could be designed for local Guide or Scout groups, or children’s and youth
recreation programs through the Spryfield community centre. These types of programs would likely be
less formal, and would involve encouraging these sorts of community organizations to use the
Mclntosh Run area for hikes and other outdoor activities. This type of promotion would expose more
people to the Run, however it is important to provide information and education as well as recreation.

This would involve preparing materials for these groups that are age specific. The materials would
provide general information about the natural history of the area, as well as several fun activities. An
important component of the program would be information on ways that individuals impact the Run
and what can be done to help in restoration efforts. This will hopefully prompt children and youth
participating in the programs to take action to improve the health of the river.

Local Residents

Educational programs for local residents tend to be informal and involve information regarding land
use (pesticide free gardening; release of other chemicals into the Run, dumping, etc.). These programs
can involve displays in local malls, pamphlets delivered door to door, inserts in local papers, and
information on a webpage

The website of the Acton Stream Teams in Massachusetts contains examples of stream stewardship tips
for the general public (www.actonstreams.org). These tips include information on appropriate
landscaping and reducing erosion. The handout is short, provides quick tips, and is colourful. A
similar handout could be designed specifically for McIntosh Run and be distributed to homes along the
river. On the website they also have a short ‘stream survey’ that can be filled out by any members of
the public which includes questions that the organization can use to assess stream health. This allows
the broader public to become directly involved in caring for their stream, and also serves an educational

purpose.

Environment Canada, through the Federal Water Policy has developed several publications related to
freshwater resources in Canada. These publications are designed for different age ranges and various
purposes. Although these are general publications, they can provide ideas from which to develop
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specific publications relating to the McIntosh Run. They can be found on the Environment Canada
website (http://www.ec.gc.ca/water/e_main.html) where they can either be printed or ordered (no
charge).

Local residents can also be involved in monitoring (and “enforcing”) compliance with fishing
regulations and garbage dumping rules. This would involve setting up a team of “riverkeepers” that
agree to monitor activities on the Run and report banned behaviour to the appropriate authorities. At a
time when government departments are facing continuous cutbacks, particularly to their enforcement
divisions, it is difficult to ensure that regulations are being complied with. Therefore, building a
relationship with government regulating bodies in which the community agrees to do the monitoring
could lead to a more effective enforcement program.

Broader Community Programs

Educational programs for the broader community could be aimed to a general audience or a specific
group (eg. fishermen). Programs to promote general community awareness may include mail-out
leaflets inserted in the local paper. The leaflet would provide facts about the state of the Run and
actions that citizens can take to protect it. This type of information can also be presented to the
community by having an article written in a local paper. This strategy would reduce the cost to the
MclIntosh Run Watershed Association. Articles are often written in conjunction with an event that is
occurring, which can serve to bring members of the community to events, such as the clean-ups.

A program aimed at fishermen should be presented in a way that would best reach that audience. The
aim of the program should be to reduce overfishing and illegal fishing in the run, and ensure that proper
fishing methods are being used. This type of program should be developed by/with local fisherman so
the language used is appropriate and produces the desired results.

Trail users are another core audience that educational materials should be developed for. This type of
information can be presented through pamphlets, trail signs or a combination of the two. Trail users
should be provided with interpretive information relating to the natural history of the area, highlighting
special areas or features. As well, information should include tips for low-impact hiking and ways that
users can help to protect the area.

A website for the McIntosh Run Watershed Association is an educational method that would reach a
very broad audience. This would allow a large amount of information to be made available to a large
and diverse audience. This can be a relatively inexpensive option for the number of people that can be
reached. A website can display a range of topics including information about the trails, information for
landowners near the Run, and information for school classes. It can also serve as a method to promote
MRWA events.

Business Programs

Educational programs should also be targeted to businesses, especially those that are located directly
along the Run. Materials would include information about how their activities may be affecting the
Run, and actions they can take to mitigate any negative impacts. A variety of printed materials and
workshops could be used to transmit information to local businesses.
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Appendix 14: Information on Special Management Areas

Special Management Areas

Special Management Areas have been implemented on a few lakes and rivers across the province to
increase and improve angling opportunities for trout and smallmouth bass. The locations associated
with the Special Management Areas have been selected with input from angler organizations and
approved through the Recreational Fishing Advisory Council process. Regulations used to enhance
fisheries involve changes to bag limits, season length, length limits of fish, and gear type. Changes to
bag limit and season length are used to alter the number of fish harvested. Length limits protect fish of
a certain size class, while changes to gear types (e.g., no bait regulation) can increase the survival rate
of released fish.

Development of effective regulations depends on understanding fish habitat (water quality, predators,
available food, etc.), exploitation of fish populations, and the needs of anglers. Habitat conditions and
over-fishing can influence the growth rates of fish, size of catch, and the number of fish in a
population. Anglers have often reported that the number of large fish caught has declined in many
rivers and lakes and have recommended that changes in regulations are needed to improve certain
fisheries. Information from surveys offish habitat, angler catch, and growth of fish have helped to
identify suitable locations for special management. Fish populations in popular angling sites will often
experience the

effects of over-fishing and will potentially benefit the most from a change in angling pressure. For
these reasons, some popular angling sites with fish populations that have exhibited fast growth rates
were selected for restrictive regulations to increase the number of large fish caught. Some examples of
fisheries under special management include sea run trout in the West River of Antigonish, trout in East
Taylor Bay Lake, and smallmouth bass in Ten Mile Lake.

When rearing and spawning areas are in good condition and abundant, trout and bass have the ability to
overpopulate habitat. As a result of overcrowding, angler catch rates can be high, but the creel will
often be dominated by small, slow-growing fish. Many brook trout populations in the Cape Breton
Highlands and several bass populations appear to be in this situation, thus requiring a different
management strategy. Regulations for these sites allow for an increased harvest to thin out crowded
populations and increase growth rates and the size of the fish caught.

In other provinces and many states, special management regulations have been very successful in
improving recreational fisheries. In Nova Scotia, ongoing monitoring is required to assess the impact of
new regulations on trout and bass populations. Interest in Special Management Areas has increased,

and new regulatory changes will be tabled for discussion at the Recreational Fishing Advisory Council
meetings (see page 24). For additional information, please contact the Inland Fisheries Division,Nova
Scotia Department of Agriculture and Fisheries.

This passage was taken directly from the Nova Scotia Department of Agriculture and Fisheries:
NSDAF. 2003. Angler’s Handbook; 2003 Summary of Regulations.
http://www.gov.ns.ca/nsaf/sportfishing/angling/part1.pdf#pagemode=bookmarks



