
Landlocked salmon 

Smallmouth (Black) bass 

5 maximum possession 

5 maximum possession 

99 

Bag limit for all trout (speckled, brown, rainbow) and landlocked salmon is 0 from September 1 to 

September 30. 

Size Limits 

Brown trout 

Rainbow trout 

Speckled trout 

Landlocked salmon 

Smallmouth bass 

No more than 4 may be greater than 35 cm in length 

No more than 2 may be greater than 35 cm in length 

No more than 2 maybe greater than 25 cm in length 

No more than 1 may be greater than 45 cm in length. None may be 

greater than 62 cm in length. 

No more than 2 may be greater than 30 cm in length. 

In addition to the aforementioned initiatives described in the NSDOF Recreational Fisheries 

Management Plan (Hill 1990) and the proposed fishing regulation changes described previously, the 

consultants suggest additional options for consideration to rebuild and expand freshwater recreational 

fisheries in Nova Scotia. 

• Establish a multi-species approach to managing and developing the recreational fisheries resource 

and fish habitat in each watershed; 

• Improve communication and cooperation between Federal (DFO) and Provincial (NSDOF) agencies 

in the planning and implementation of recreational fisheries initiatives; 

• Strengthen the infrastructure of both the Federal and Provincial agencies in terms of staff, fiscal 

resources and facilities required to implement the strategic plan; 

• Biological and technical advice and fiscal resources are required to support Native and Community 

groups (Watershed Groups) in initiating recreational fisheries projects; 

• Establish a Native Fisheries Involvement Program (NFIP), Community Fisheries Involvement 

Program (CFIP), Experimental Lakes Program (ELP), Fisheries Assessment Program (FAP), Resource 

Development Program (RDP) and a Recreational Fisheries Information System (RFIS) which will 

standardize and improve the collection, storage, analysis and sharing of databases between 

government agencies and also stakeholders; 

• Improve government agencies' capability to provide the quantity, quality and genetic composition 

of hatchery reared salmonids with an emphasis on wild broodstocks from local stocks; 

• Streamline existing consultative mechanisms i.e. Federal/Provincial, (ZMAC, RFAC) and 

management zones (RF As, and Sf As). A Federal/Provincial working group should be established to 
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discuss consolidation and streamlining these management mechanisms as discussed under Program 

Delivery; 

• Streamline enforcement activities by combining the resources and staff from the respective 

government agencies (DFO, NSDOF, NSDNR, DOE, NSDOE), and Natives to form an Inland 

Recreational Fisheries Conservation Unit. Community Groups could assist through volunteer 

mechanisms and education (Report a poacher, River Watch, 1-800 numbers, and hiring river 

wardens where watershed (river /lake) specific management is introduced . . Consideration should 

be given to a ticketing system and suspension of fishing privileges as appropriate; 

• Establish "no-kill" or "catch and release" zones in designated streams and lakes in each RFA; 

• Establish sanctuaries in designated streams and lakes in each RFA; 

• Under the Experimental Lakes Program described in this report implement the closure of clusters of 

lakes on a rational basis (e.g. Highland Lakes) in each RFA; 

• Control the access to designated lakes by controlling access on private logging roads; 

• Develop a comprehensive stocking policy. For example, the policies should emphasize wild 

broodstock and endemic speckled trout; naturalized species such as brown trout and rainbow trout 

would receive lower priority for designated streams and lakes; landlocked salmon would be stocked 

in lakes where they currently exist (e.g. Grand Lake) or in areas where potential exists without 

impacting on other species. Put-and-take urban or community stocking would be another important 

aspect of the policy where private interests (economic development) and isolated lakes would be 

considered for stocking, fishing derbies/tournaments and winter ice-fishing; 

• Implement fish habitat improvements in streams and lakes in cooperation with watershed groups; 

• Implement applied research on a number of issues/techniques discussed in this report in cooperation 

with other government agencies and watershed groups; 

• Implement stock assessments, resource, water quality and habitat data collection initiatives in 

cooperation with other government agencies and watershed groups; 

• Projects identified in class "A" and class "B" waters should be given preference because of more 

suitable water quality; 

• Wild speckled trout stocks should be managed in class "A" waters using techniques such as fish 

habitat improvement, more restrictive harvests (e.g. 5 trout/day), "no kill" zones, and sanctuaries 

where no harvest is permitted. This approach could be used by closing clusters of lakes on a 3 - 4 

year cycle to rehabilitate stocks and provide for trophy fishing in designated lakes (e.g. Highland 

Lakes) once they have recovered; 

• Enhanced wild speckled trout stocks should be rehabilitated through the techniques identified for 

"pure wild" trout stocks but by using wild broodstock from that stream or lake or a local wild strain 

and implementing other techniques such as semi-natural rearing, satellite rearing or streamside 

incubation boxes. Community involvement would be essential for both "pure wild" and "enhanced 
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wild" trout projects. These techniques should be used to "kick-start" rehabilitation of these 

populations which would then be managed as "pure wild" trout stocks; 

• Since stocking costs are high the consultants suggest that the stocking of progeny of "enhanced 

hybrid" and "enhanced hatchery" be reviewed by NSDOF fishery staff and replaced with other 

techniques suggested in this report to "kick-start" trout rehabilitation in class "A" and "B" waters; 

• Urban or Community Recreational stocking should remain a priority since it will be used to provide 

angling opportunities for the disabled, educate anglers regarding conservation (bag limits), 

stimulate interest (derbies), take pressure off wild trout stocks and create opportunities for 

recreational fishing during the shoulder tourist season and winter ice fishing in designated lakes. 

Private enterprise could be considered under this category for economic development i.e. U-Fish 

Ponds or intensive stocking of isolated fisheries in a pristine environment for economic development 

objectives. Consideration could be given to stocking rainbow trout in selected projects to increase 

biodiversity and providing a variety of angling experiences under this category. These fisheries 

would additionally provide recreation for the disabled, the elderly and novice angler; 

• Consideration should be given to shorter seasons for designated lakes/streams i.e. later season 

opening such as May 15 and earlier closures such as September 1 where watershed groups wish to 

adopt this approach; catch and release could be applied in lieu of closures for these time periods 

(i.e. April 1 - May 15; September 1 - 30); 

• Consideration should be given to catch and release of all speckled trout greater than 25 cm in length 

in designated lakes/streams where watershed management groups concur; 

• Consideration should be given to the draft policies on fishing derbies and tournaments, and the 

introduction policy for smallmouth bass prepared by NSDOF (Appendix VI and VII) 

New or Improved Management Regimes 

River/Lake Specific Management (Watershed Specific Management) 

River or lake specific management is a refinement of the concept of Zonal Management or management 

by Recreational Fishing Area (RFA). It includes the management of specific river or lake fish stocks 

taking into consideration the biological, social and economic information for each river or lake. As in 

the Zonal/RFA management concept, the harvest by all user groups and the river are controlled 

through fishing seasons, gear types, quantities of fish taken, licensing strategies, bag limits and overall 

quotas. 

It consists of a working / advisory committee which develops an action plan centered on governing 

principles and management elements for presentation to the Zonal Management Advisory Committee 
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(ZMAC) or Recreational Fishing Advisory Council (RFAC). It is suggested that a common consultative 

mechanism be adopted by both Federal and Provincial fishery managers combining the concepts of 

ZMAC and RFAC. 

Four major goals of river or lake specific management are : 

(i) To manage (i.e. restore, develop and maintain) the fisheries resource in order to achieve 

production levels consistent with production capacities throughout the species range in each 

RFA; 

(ii) To generate optimum socio-economic benefits from the fisheries resource, based on an 

appropriate allocation balance among all user groups, native food fisheries being the first 

priority after spawning requirements are met; 

(iii) To foster cooperation among levels of government and the private sector with respect to 

management of the fisheries resource; 

(iv) To conserve and protect the fisheries resource. 

The governing principles on which these goals are based are : 

(i) Manage the resource utilizing comprehensive Integrated Resource Management Policies; 

(ii) Continue and improve the scientific basis of fisheries management; 

(iii) Ensure maintenance and restoration of fish habitat; 

(iv) Maintain fish production at optimum levels; 

(v) Optimize the socio-economic benefits from the fisheries resource while ensuring its wise and 

responsible use; 

(vi) Ensure the active participation of public and private interest groups in the management of 

the resource; 

(v ii ) Work towards the maximum production of the largest fish (trophy) possible within the 

capabilities of the river or lake; 

(viii) Strive towards discrete stock management in rivers or lakes to the extent this is possible; 

(ix) Improve communication and consultation with user-groups, i~dustry, members of the general 

public and all levels of government; 

(x) Develop information and education packages to promote the conservation of the fisheries 

resource; 

(xi) Develop and improve systems which can provide accurate and timely catch and effort 

statistics; 

(xii) Strive to achieve compliance with regulations and improve the effectiveness of enforcement 

activities. 
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(xiii) Work towards the development of accurate biological and economic databases which could be 

used for management. 

The St. Mary's River in eastern mainland Nova Scotia is the site of a test project on River Specific 

Management (RSM) by the Department of Fisheries and Oceans (DFO), Scotia Fundy Region. The river 

was chosen as an index site because it has a strong local river organization and a salmon population 

comprised of lSW, 2SW and 3SW early run salmon. The 1988 Salmon Management Plan proposed an 

outline for a river specific project including the optimal production of Atlantic salmon which would 

provide user groups with maximum benefits without adversely affecting the production potential of 

other species. The goal of this project was to achieve more informed decision making on the 

management of Atlantic salmon stocks with respect to conditions unique to that river. This entailed 

collecting information on the biology and population structure of the Atlantic salmon stock and on 

environmental conditions of the watershed with the aim of increasing fish populations for all user 

groups. Since there was no formal characterization of the St. Mary's salmon stock, the priority of this 

project was immediately recognized as the collection of research data on this subject. Once this 

information has been obtained, management strategies involving river stewardship programs will be 

proposed. 

While this river specific management project targets Atlantic salmon the principles on how to achieve 

river/lake specific management outlined below would apply to the management of all fisheries 

resources in a river or lake. 

a) Define the objectives of the program. Perhaps the most important ingredient to this decision 

making process would be determining the need for such a program and the desire within the 

communities in the watershed for river specific management. 

b) Characterize the resource, both biological and physical. Establish resource use estimating 

procedures (e.g. methods for estimating fish harvest). Complete a floodplain map of the 

watershed, land use map, wetland grading, environmental sensitivity grading of the watershed 

or lake and various other related wildlife inventories (bird, wildlife, etc.). 

c) Identify ways to improve the socio-economic benefits from the resource in a way which would 

protect the integrity of the resource. 

d) Determine the feasibility of managing the river or lake from the legal point of view, either 

with an autonomous body, with an adjunct to existing municipal governments, or with a joint 

volunteer-government steering committee. 

e) Review water and land use practices within the watershed or lake. A clear indication of those 

uses in the future will be necessary before implementing a RSM or LSM plan. The economic and 

social surveys described in (f) and (g) should address 'future' use 
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f) Conduct an economic survey to determine the impact of the various management options 

available to meet the objectives from (a). The survey must encompass all current businesses 

within the watershed or lake. 

g) Examine the social implications of the RSM or LSM options, and in particular, the creation of a 

watershed or lake authority. 

h) The data needed for (f) and (g) will also provide the impact of the RSM or LSM on land use 

practices within the watershed (i.e. mining, agriculture, forestry, industrial development, etc.). 

i) Identify the sources for funding to establish and operate a river or lake management plan in the 

long-term. 

j) Define who will do what under the RSM or LSM regime. 

k) Proceed with the necessary steps to establish the management agency. 

Other examples of watershed management models such as the Restigouche, St. Croix and ZEC (Quebec) 

models are outlined in Appendix VIII. For example, the Bras d'Or Lakes may be an example where 

lake specific management could be undertaken. 

Experimental Lakes Program 

In areas where it is recognized that wild trout populations are in serious decline a program of 

alternating closures to angling in clusters of lakes should be carried out. The principle reason for these 

closures would be to enable these populations of wild fish to rebuild but at the same time focusing 

research on the reasons for these declines. The goal would be to improve angling opportunities when 

the experimental lakes are reopened. Utilizing a program such as this would lead to the reclamation 

of lakes from overexploitation and habitat degradation. Unique wild strains of trout and trophy size 

trout would result. 

Lake Specific Management (LSM) techniques can be used with particular restrictions designed to suit 

the area where specific management efforts are required. Restrictions such as flyfishing only, barbless 

hooks (i.e. barbs bent down) and restrictions on hook size, no kill areas, or a limit on the number of rod 

days in specific lakes on crown land may prove effective in the protection of existing stocks in heavily 

fished areas. 

The introduction of new species could prove an effective method of reducing pressure on native species. 

After a period of careful research, introduction of new gamefish species could be carried out where it is 

proven that little or no harm would result to native stocks of gamefish or rare or endangered species 

that occur in these areas. Alternatively, introduction of new gamefish could be made, after careful 
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study, in adjacent, isolated lakes to reduce angling pressure on endemic species of speckled trout or 

Atlantic salmon. Introductions of popular gamefish such as smallmouth bass and landlocked salmon in 

specific lakes where there would be no significant impact on native species would provide excellent 

opportunities for recreational angling. 

An Experimental Lakes Program (ELP) that allows for the closure of areas would be an excellent 

vehicle for the control of species such as yellow perch and chain pickerel that are less valued by 

anglers. By controlling species that are in competition with popularly angled species, these latter 

sportfish populations could be enhanced, and techniques such as this could reduce the high demand for 

restocking programs. 

In order to carry out such an Experimental Lakes Program additional equipment and person years would 

be necessary. The implementation of such a program would provide an excellent opportunity for 

cooperative research with universities, consultants, different government agencies and community 

groups. 

Delegation of Responsibility 

Management of recreational fisheries resources should rest more in the hands of those benefiting from 

the resource. Local volunteer groups should be actively involved in providing themselves and tourists 

in their areas with better angling. This would result in direct economic benefits to their community 

through the provision of employment in stream enhancement work and increased tourist revenues for 

local businesses. With a vested interest in the success of programs, they may be better run by those 

directly involved. Stewardship programs could be used to assist managers in identifying potential 

problems through the implementation of local River Watch and Conservation Guardian programs in 

cooperation with government agencies. Strong partnerships between community groups and both levels 

of government are needed for this management approach to be successful. 

RFA Specific Management 

Each Recreational Fishing Area should be managed as a specific area with its own merits and should 

maintain close cooperation with areas that have overlapping interests. 

In cases where rivers or lakes have significant recreational fishery potential or based on their 

uniqueness, management through RSM or LSM is recommended. However, for the vast majority of rivers 

and lakes, they should be classified based on their water quality, presence of predators/ competitors, 



106 

species composition and the availability of suitable spawning and nursery habitat. While the 

watersheds would be managed for the principle recreational species present, individual river /lakes 

could be managed for a target species (e.g. Atlantic salmon, speckled trout, landlocked salmon, 

smallmouth bass) with the greatest recreational fishery potential, with lesser emphasis placed on 

other species. It is suggested that ~n most cases the fisheries resources of the province should be 

managed by Units (e.g. in RFA 1: Bras d'Or Lakes; Highland Lakes; major rivers; smaller streams) or by 

Zones in each RFA. However, within these Units or Zones strategic plans for Atlantic salmon, speckled 

trout, rainbow trout, smallmouth bass and other recreational fish species would need to be developed. 

Native Involvement and Participation 

Native peoples have a vested interest in the successful management of the fisheries resource. For this 

reason Native groups should be directly involved in the management and enhancement of these 

resources. There is a move among some Native peoples to view the fisheries resource as an opportunity 

to create jobs and income rather than solely a food resource. The recreational fishery would provide jobs 

and income through the provision of lodges, cottages and guides that cater to the sport fishery. This 

has been shown in many cases to be of greater economic benefit to those involved. However, native 

rights to a food fishery is entrenched after spawning requirements are met. 

Sanctuaries and No-Kill Zones 

With increasing pressure on recreational fishery resources there is a need to conserve our remaining 

stocks of wild fish if we are to preserve a quality sport fishery in the future. In areas where large brook 

trout broodstock congregate during the heat of summer or later in the year for spawning it may prove 

effective to impose a moratorium on fishing and provide a temporary or permanent sanctuary. Where 

there is heavy angling pressure in an area, no-kill zones could be implemented providing anglers with 

catch-and-release fishing only. 

Other Approaches 

Other new or improved management approaches to reduce the harvest of wild stocks have been 

discussed under the recommendations for recreational fisheries management such as: 

• put-take or put-grow take artificial fisheries; 

• winter ice-fisheries; 

• sea ranching; 

• trophy fisheries; 
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• fishing derbies and tournaments; 

• utilization of non-traditional species; 

• controlling access to designated lakes/streams; 

• catch and release (April 1 - May 15; September 1 - 30). 

Integrated Resource Management 

A successful Recreational Fisheries Development Plan should involve all users. Communication 

between government, industry, forestry, agriculture, hydro-electric development and local user groups is 

necessary. Consultative committees e.g. RFAC/ZMAC could provide a forum for communication by 

inviting industry representatives to sit on these boards; implementing information sessions would also 

help. Forestry companies could help stream enhancement groups through the provision of fiscal 

resources and equipment; communication between these groups could result in fewer conflicting practices 

such as forest harvesting in areas where stream enhancement is being carried out. Cooperation with 

agriculture, mining, hydro and other industries would also be essential in implementing a focused 

approach to improving the recreational fisheries. In summary, the development of comprehensive 

watershed management plans combined with a thorough review of these plans would promote 

communication, education, cooperation and conflict resolution where all consumptive and non­

consumptive fisheries/wildlife resources would achieve their full economic and recreational potential 

in harmony with existing agricultural, forestry, mining, hydro and other industries located in the 

watersheds. 

Fish Habitat Protection 

The protection of fish habitat is essential for the continued maintenance and improvement of the 

recreational fishery. The preservation of fish habitat is protected by DFO under Sections 20 - 22, 28 -

30, 32, 35 and by DFO and DOE for Section 36 of the Federal Fisheries Act. However, a number of 

Provincial agencies are also involved in protecting fish habitat either through regulations or 

guidelines, namely: NSDOE and NSDNR. Legislation and guidelines are designed to protect the 

environment against improper practices in forestry, agriculture, road construction, cottage development, 

industrial and urban development and energy production. Some practices within these sectors are not 

covered adequately by present guidelines and need to be strengthened by legislation and more adequate 

enforcement. The following guidelines with various industries have been implemented to provide 

protection to fish habitat. 
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Forestry 

Forestry activities follow specific guidelines established in Forest/Wildlife Guidelines and Standards 

for Nova Scotia (prepared by Nova Scotia Department of Lands and Forests). These guidelines require 

the forester to protect a watercourse from any damage that may result during his activities. 

He is required to leave a "special management zone" adjacent to the aquatic resource, which increases 

in width as the slope of the adjacent land increases. He must also follow such guidelines as: 

i) exclusion of heavy machinery within a prescribed distance of the watercourse; 

ii) prevent the entry of woody debris into the watercourse; 

iii) minimize blowdown in special management zones. 

Road construction and stream crossings adjacent to an aquatic resource must also follow certain standards 

described in Environmental Standards for the Construction of Forest Roads and Fire Ponds in Nova 

Scotia. The guidelines governing forestry road construction were established by DFO, NSDNR and 

NSDOE. Infractions resulting in damage to fish habitat are handled by DFO; NSDOE may lay charges 

under the Water Act, etc. to fulfill their mandate which often also protects fish habitat. 

Road Construction 

Nova Scotia Department of Transportation and Communication (NSDOTC) provides environmental 

controls on highway projects before they go to tender. 

1) ProjectScreening 

In February, 1992 it became mandatory that twinning projects receiving Federal/Provincial cost 

sharing, undergo environmental screening. Up to this time the Nova Scotia Department of the 

Environment only carried out environmental assessment on highway projects of more than 1 km 

of road, of 4 or more lanes, or projects disrupting 2 or more hectares of wetland. Currently, all 

stream crossings require a water rights permit which are reviewed by NSDOE and DFO. The 

screening process identifies and reviews all potentially adverse and possible environmental 

effects of a project complying with the Federal Environmental Assessment Review Process 

(EARP). 

2) Preparation of Water Rights Permits 

In the past, Nova Scotia Department of Transportation and Communication relied on the 

assistance of DFO in on-site review of project proposals. Due to DFO resource constraints, 

NSDOTC has utilized more of their own personnel as well as consultants in developing 

environmental control plans. These plans would show such things as culvert locations, detailed 
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erosion control devices, etc.. DFO reviews all environmental control plans prepared by 

NSOOTC and these must meet approval. Work sites are monitored for compliance by DFO 

staff . 

3) Preparation of Specifications 

NSOOTC has been trying for the past 2 years to make contract specifications for Environmental 

Control more specific for each individual project. They hope to meet specific environmental 

concerns for each project and paint a clearer picture for the contractor. It is NSDOTC's hope 

that a better understanding by the contractor will ensure his compliance with environmental 

requirements in the project. Nonetheless, all work sites are monitored by DFO for compliance 

and where needed contractors are advised of remediation efforts needed. 

Environmental controls which are placed on projects which go out to tender should also apply to 

projects which do not follow the tendering process. This would ensure that all projects through 

NSDOTC would consider possible environmental damage that may result during such 

acti vi ti es. 

DFO is responsible for dealing with infractions under Sections 20 - 35, while OOE and DFO deal 

with infractions under Section 36 of the Federal Fisheries Act. 

Agriculture 

Agriculture plays a vital role in the Nova Scotia economy. Guidelines have been established by the 

Nova Scotia Department of Agriculture and Marketing (in consultation with DFO and NSDOE) to 

prevent the degradation of watercourses and fi sh habitat. Guidelines pertain to the following 

activities; 

land clearing 

pasturing livestock 

stream crossings 

stream bank conservation 

manure storage 

If a farmer wishes to receive financial assistance (from NS Department of Agriculture) he must follow 

the standards of NS Department of Agriculture. Farmers who are not seeking financial assistance from 

NS Department of Agriculture are not required to follow such standards. This in turn makes it very 

difficult to protect fish habitat. 
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Policies should be developed for government land being leased for agricultural activities. Certain 

conditions should be written into the lease providing protection to watercourses through the 

establishment of greenbelts, grass waterways restrictions, cattle access, etc .. 

As a safety net, the preservation of fish habitat is guaranteed under Sections 20 - 22, 28 - 30, 32, 35 and 

36 of Federal legislation as explained in the foregoing description. 

Dredging 

With the narrowing of many of our waterways and the increase in size of ships, dredging has made 

more waterways accessible. The Department of Environment controls the disposal of dredge spoil in 

coastal waters through the Ocean Dumping Control Act. Permits for dumping of spoil are reviewed by 

government, DOE and DFO to ensure that no damage occurs to fish and fish habitat. 

As explained, the preservation of fish and fish habitat is guaranteed under Sections 20 - 35 (DFO) and 

under Section 36 (DOE and DFO) of the Federal Fisheries Act. 

The protection of fish habitat through the development of guidelines for various industries is a 

positive step. Further work is necessary in making protection of fish an integral part of their work plan 

when activities are adjacent to watercourses. It is important to note however that guidelines do not 

have the stature of legislative regulations and therefore at times are difficult to enforce or to prosecute 

violators. 

Issues of concern exist in many industries, for example, mining, agriculture (uncontrolled cattle access), 

cottage and road development adjacent to shorelines. Any activities near a watercourse require a 

watercourse alteration permit from NSDOE. Possibly through such permit system, more environmental 

conditions could be attached to provide protection of the fisheries resource. 

The most substantial losses of fish habitats occur as the result of resource-use conflicts. Habitats can be 

lost as the direct result of timber harvesting, farming, water management, cottage development, and 

the indirect result of industrial development and energy production (e.g .. acidic precipitation, fish 

passage problems). The preservation of fish habitats in the past has always been a concern, but is now 

guaranteed under Sections 20 - 22, 28 - 30, and 35 - 36 of the Federal Fisheries Act. Consequently, fishery 

managers have the legal authority to enforce and maintain fish habitats in Nova Scotia. Further 

discussion of fish habitat protection and environmental issues and processes (EIA and EARP) is found in 
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the section of this report on Water Quality, Quantity and Pollution Sources. The plan should adopt the 

following process for protecting and maintaining fish habitats: 

a) Continue to develop appropriate enforceable regulations from the current guidelines and 

standards available for the protection of fisheries resources and fish habitats in Nova Scotia. 

For example, the Guidelines for the Management and Use of Animal Manure in Nova Scotia, 

Woodlot Roads/Stream Crossings, Forest/Wildlife Guidelines and Standards for Nova Scotia, 

Fish Habitat and Forestry, and Fish Habitat and Mining. These new regulations would be 

enforceable under Sections 35 - 36. Additional guidelines must address cattle access to water 

bodies (siltation, eutrophication, and bacterial contamination), buffer zones between cash crops 

and water bodies (soil erosion and siltation), construction or clearing of irrigation channels (loss 

of natural sediment filters or direct loss of habitat), cottage and road development adjacent to 

shorelines - including set-backs and limits on cottage development per lake (siltation and 

altering groundwater pathways and wetlands), construction of docks and piers (loss of 

reproductive habitats), and the placement of septic systems adjacent to water bodies 

(eutrophication and bacteria). Brochures should be prepared which clearly describe the 

rationale for environmentally sound development (e.g .. health of the ecosystem, sustain 

angling opportunities), the available resources to assist proponents adhere to the guidelines 

(e.g .. scientific, financial , and logistic support), the different sections of the Federal Fisheries 

Act and the legal consequences for failure to comply with the guidelines/regulations. 

Guidelines should be developed into regulations which are enforceable wherever this is 

feasible . 

The regulations must be based on the available scientific knowledge of life history strategies 

and tactics of individual species. This knowledge is not always complete. Deficiencies should 

be identified and their reconciliation pursued by fisheries managers. Mechanisms should be 

established to encourage university and college researchers to be involved in such studies. 

Sometimes potential overlap between Federal and Provincial jurisdictions prevents action. For 

example, the development of regulations which would affect land use. 

b) Once regulations are in place, they must be delivered to the various resource users in the 

province (e.g .. agriculture, forest industry, anglers, etc.). The objective should be the saturation 

of targeted users through advertisements, seminars, or short-courses provided by fisheries and 

other resource managers (i.e. DFO, DOE, NSDOE and NSDNR). These should include field 

excursions that display and provide direction for appropriate techniques, for example, 

providing cattle access to streams and ponds. 
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c) After this period of delivery (- I year), follow-up visits must occur to evaluate the progress of 

development within the regulations. These follow-ups are required to display the commitment 

of the fisheries managers to the regulations, and if necessary, reiterate the consequences of 

failure to comply. 

d) Following the delivery and follow-up programs, it may be necessary to enforce the Federal 

Fisheries Act. Minor violators should be avoided in initial prosecutions to avoid trivializing 

the process of habitat protection. Violations should also be made public to demonstrate the 

commitment of fisheries managers to the established regulations. 

e) The adopted process of protecting and maintaining fish habitats in Nova Scotia, that is a) - e), 

must also be communicated to the public and resource users to ensure their awareness of the 

commitment of fisheries managers to protect fish habitats. 

Fish Habitat Improvement 

For an increasing number of fisheries in Nova Scotia, protecting and maintaining present habitats will 

be insufficient to sustain ongoing fisheries . Both loss of habitat and increasing angler pressure 

(presently estimated at over 100,000 anglers) have stressed these fisheries resources. To sustain these 

fisheries· into the future, restoration of lost fish habitat will be required as one component in a suite of 

management objectives. 

Many habitat improvement initiatives are already in place in Nova Scotia. Guidelines for 

enhancement of the habitats of individual species throughout their life history stages must be 

established, e.g. enhancing brook trout spawning habitat.in lakes, increasing overwintering habitats of 

Atlantic salmon in rivers, stabilizing stream banks to reduce siltation, protecting shoreline habitats for 

spawning and early life history stages of fish. These guidelines should be developed for an audience of 

. fisheries managers. They must be based on the available scientific knowledge of life history strategies 

and tactics. Deficiencies should be identified and their reconciliation pursued by fisheries managers. 

Mechanisms and funding should be established to encourage university and college researchers to be 

involved in such studies. 

As part of the guidelines, criteria for initiating a habitat improvement project must be identified. 

These criteria should include the identification of a potential need (e.g. public concern regarding 

declining angling opportunities, observed habitat degradation), an assessment of the habitat including 

comparisons with historic data, identification of habitat improvement options, and the methods for 

fulfilling these options. 



113 

An overall strategy to improve fish habitats is outlined in the following section where native and non­

native community groups form an integral part of the education and implementation components of the 

strategy. The Adopt-a-Stream manual will be revised to become a key document for community 

involvement in aquatic habitat restoration (B. Rutherfordl, pers. comm.). This manual will form the 

basis of the program that DFO Habitat Management and NSOOF will implement. The manual will 

cover the aquatic habitats from the headwater lakes and marshes to the estuary, describing the 

requirements for each of the major recreational species and the common impacts human activity is 

having on them. Since there are numerous groups already working in this area, a workshop is needed 

(possibly in late 1993 or early 1994) to give them direction and establish governments' role as 

facilitators and technical advisors rather than doers. Funds should be targeted to revise the manual 

and implement the workshop. 

Community groups will be encouraged to get to know their watershed, identify current resources and 

impacts, document historical land and water uses, and carry out a basic stream survey to establish 

current conditions and opportunities. This will be followed by meetings between government staff and 

the community group to prepare a watershed management plan. Funds should be provided for 

consultant services or contract staff to assist in preparing the plans and collecting the required field 

data. The watershed plan will look at the inventory, the objectives of all stake-holders in the 

watershed including natives, DFO and NSDOF, industry, and should include a multi-species approach. 

The habitat goals should be stated and priorities placed on opportunities for enhancement to achieve 

the recreational fishery with the best social and economic benefits. Techniques exist to restore or 

improve habitats for bass, yellow perch, trout species, salmon, etc.. However, depending on site 

specific conditions, recommendations should be made regarding the major target recreational species 

and their habitat needs. 

The benefits of restoration depend on the costs involved to create the needed habitats and how many 

additional fish would be produced per unit area. The best areas are those with good chemical water 

quality. In prime areas, costs are low. In borderline cases, refuges can be created (i.e. pH 5.0 to 5.5 

average); where pH is very low, costs are high and ongoing, and can only be justified to maintain unique 

genetic stocks. 

In areas with historical damage, restoration is aimed at creating the required physical habitats, 

cleaning sand and silt out of the substrate, and providing refuges for fish during times of stress. Total 

costs for 20km of stream (at 9 test sites), in streams up to 10m wide, have ranged from $3,000 to $8,000 

1 Bob Rutherford, Head, Habitat Planning, Habitat Management Branch, Department of Fisheries 
and Oceans, Halifax, Nova Scotia. 
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per km of stream depending on the availability of materials and access. An average of $3,500 is a 

realistic cost to use for this type of work. The benefits depend on several parameters including gradient 

and substrate composition, and of course how productive the habitat carrying capacity was before the 

work was done. Typically, salmonid parr densities might be brought up to 40 - 50 per 100 sq. m from 

current levels less than 20 in damaged areas, however, the optimum productivity varies from site to 

site (B. Rutherford, pers. comm.). Work done 5 years ago is still in excellent condition and it is expected 

that it will last 25 years with only minor maintenance needed annually. This estimate corresponds 

well with the experience of those who did similar work in Nova Scotia in the 1930's; unfortunately, 

very little was written about that work. 

Sites with on going problems from poor land use practices can be restored by correcting the practice. This 

could be cost effective if combined with other objectives i.e. the control of soil loss from farm land or the 

loss of land to bank erosion. These sites are usually high profile and costs can be very high. Funding is 

needed to support direct habitat improvement and stewardship programs for land owners adjacent to 

critical habitats. Community groups have a variety of sources of money from government and private 

funds as well as volunteer and donated services. This needs to be supplemented through a cost sharing 

program where up to 50% of the cost could be paid by the Canada-Nova Scotia Cooperation Agreement 

on Recreational Fisheries. This is particularly important since once the agreement is in place other 

sources of funding such as the Environmental Partners Fund will redirect money from habitat restoration 

to other types of work. Funds will also be required to hire contract staff to provide program co-

9rdination, instream technical planning and layout services. Ideally this could be linked to the native 

guardian program to provide year round habitat officers. 

While techniques are currently in use with excellent results there is a need for research into more cost 

effective methods. There is also a need for evaluation of the current methods, development of 

techniques more suited to local species and rivers, and techniques to restore habitats in larger rivers to 

provide better angling opportunities during summer months. This can be done in cooperation with 

community groups. Current techniques tend to produce habitat which ranks better against salmon 

models than speckled trout due to weaknesses in the cover component. 

Through education, community groups develop an understanding of how aquatic ecosystems work and 

how they are impacted by human activity. However, through participation in restoring these systems 

they develop a feeling of ownership or stewardship of the resource. This is the core of any 

environmentally based program because it is this stewardship which will keep the restored systems 

from destruction and maintain fisheries resources for angling long after funding from the agreement has 

stopped. Stewardship agreements with land owners can be negotiated but the costs of negotiation and 

legal cost for reviewing documents requires funding similar to the wetlands agreements with Wildlife 
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Habitat Canada. If there is matching funds available from other sources, stewardship refuge areas 

could be established. 

River Watch programs are already in place in Nova Scotia under several names. Publicizing this 

system, the types of activities to report and information required, is key to protection of fish habitat 

and the fish it produces. Funding is needed to prepare a pamphlet explaining these initiatives. 

The major freshwater habitat problems that account for almost all of the habitat degradation in Nova 

Scotia are related to siltation (mostly from poor agricultural practices and road construction in areas 

where forest harvesting operations are underway), acid rain toxicity, and fish passage problems 

(mostly from hydroelectric development and improper culvert installations). 

Siltation 

Stream and lake sedimentation not only degrades freshwater fish habitat but also adversely impacts 

on shellfish beds in estuaries which are smothered by silt carried downstream during floods and 

periods of high water discharge. Other problems relate to fertilizer and manure runoff, improperly 

treated human sewage, stormwater drainage and discharge of industrial or agricultural chemicals into 

streams. These pollution problems cause bacterial and chemical contamination of both freshwater and 

estuarine habitat thereby contributing to eutrophication of streams and lakes, and closure of valuable 

shellfish harvesting areas. 

Fish habitat improvement is the most important enhancement strategy in rehabilitating the overall 

fisheries resource and in the restoration of trout and salmon stocks in specific lakes or streams. The 

range in fish habitat improvement techniques to reduce problems associated with stream siltation 

include : (a) modification of forest road construction practices, construction of diversion ditches with silt 

control traps (gabions), hydro seeding road banks and ditches to stop the input of sediment to streams 

from roads or gravel pits; (b) agricultural practices should be modified as explained in the adjoining 

parts of this section to alleviate siltation problems. The excavation of large pits adjacent to streams to 

catch sediment from agricultural fields has been employed successfully in the Montague and West 

rivers in Prince Edward Island. Forestry operations which cause sedimentation problems could reduce 

their impact on streams by constructing diversion ditches and silt traps, implementation of selective 

cutting near streams and establishing streamside greenbelts. Other fish habitat improvement 

techniques currently in use which would be effective in streams include: in-stream debris removal, the 

installation of cover logs and boulders, pool restoration using digger logs, bank stabilization using rock 

gabions, log rip-rap or rock rip-rap, streamside fencing, streamside planting of trees, shrubs and natural 

grasses, creation of artificial redds and improvement of groundwater springs. 
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Longer Crop Rotations 
Good crop rotation involves planting cereals and 
forage crops in sequence with row crops. The 
Atlantic Potato Guide, for example, recommends 
growing potatoes only once every three years on 
the same land. 

Advantages 
• decreases erosion by maintarung cover over a 
longer period within the rotation 
• improves soil structure and decreases erosion 
• reduces soil compaction and improves soil 
drainage 
·increases organic matter 
• improves soil fertility and weedcontrol 
- promotes soil fertility and weed control 
• reduces disease incidence 
- improves crop quality and marketable yields 

Disadvantages 
- requires more land · 
- may require more equipment 
- may limit choice of crops to those which grow 
well in sequence 

Fall Caver Crops 
Cover crops include grasses or cereals which 
grow after the harvest of the row crop. 

Advantages 
- controls erosion by reducing the impact of 
raindrops on the soil surface 
- slows the surface flow of water increasing the 
soil's ability to absorb water 
- adds organic material to the soil 
- if established early, cover crops will reduce 
nitrate leaching into ground water 
·keeps topsoil from blowing away 

Disadvantages 
- most row crops are harvested too late too 
establish a cover crop 
·extra time and expense required to plant a 
cover crop 
- excessive seedbed preparation late in the 
season can cause increased erosion 

Canseroation Tillage 
Conservation tillage is a practice that 
promotes the minimum tillage required to 
grow a crop. 

Advantages 
·crop residue is left onthe surface, protecting 
soil from erosion by wind and water 
• improves the ability of the soil to absorb 
water 
·encourages growth of unharvested grain in 
cereal fields, improving cover 
- residue left on or near the soil surface 

. provides erosion control for the crop planted in 
the following year 
- reduces fuel andlabour costs 

Disadvantages 
- may require other tillage equipment 
- tillage must be carried out ame proper time 
and performed correctly 
- surface residue may create greater potential 
for disease carry-over 

Mulching 
Mulching involves spreading straw or hay on 
fields after row crops are harvested. ·· 

Advantages 
- controls erosion by reducing the impact of 
raindrops on the soil surface and by slowing 
the speed of surface run-off 
- allows the soil to absorb more water 
- increases organic matter level in the soil 
- mulch can be applied much later in the 
season than it is possible to plant a cover crop 
- if applied early enough. mulch will reduce 
nitrate leaching into ground water 

Disadvantages 
- equipment, fuel and labour required to bale, 
transport and spread hay or straw 
·additional nitrogen may be necessary for the 
breakdown of organic matter 



Chisel Plowing after Potatoes 
Correct use of a chisel plow after the harvest 
involves plowing the field on an angle across the 
slope. 

Advantages 
- small channels direct the flow of water across 
the slope 
- reduces compaction 
- improves capacity of the soil to absorb and 
hold water 

Disadvantages 
- unsuitable or poorly adjusted equipment could 
significantly increase erosion 
- if chisel plowing is not done right, erosion will 
be significantly increased 

Cross Slope Farming 
Cross slope farming involves cultivating and 
planting the field across the general slope 
rather than up and down. 

Advantages 
- cultivation across the slope reduces s~ of 
water flow, allowing the soil to absorb more 
water 
- increases the amount of water available to the 
crop 
- results in up to 50 percent less erosion compared 
to cultivating up and down the slope 
- lowers horsepower and fuel costs 

Disadvantages 
- it may be awkward to farm some long, narrow 
fields across the slope 
- grassed waterways will have to be established 
in low areas 
- equipment may have to be modified 
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Greenbelts 
Greenbelts provide a buffer zone of shrubs, ~ 
and grass between cultivated land and 
waterways. 

Advantages 
- surface run-off will be filtered before entering 
stream 
- improves habitat for fish and wildlife 
- improves sport fishing by reducing siltation 
and pollution of streams 
- reduces siltation of estuaries and contributes to 
an improved shell.fish industry 

Disadvantages 
- farm land adjoining streams will have to be 
taken ,out of production 

Strip Cropping 
Strip cropping involves growing row crops with 
alternate strips of forages and / or cereals across 
the slope. 

Advantages 
- erosion rates can be reduced by 70 percent when 
compared to similar three-year rotations 
planted up and down the slope 
- no additional capital costs required 
- cereal and forage residue trap sediment and 
reduce erosion 
- reduces horsepower and fuel costs 
- reduces erosion because of lowered water flow 

Disadvantages 
-- - it may be awkward to farm some long narrow 

fields across the slope 
- grassed waterways will have to be established 
in low areas 
- damage can result from herbicide drift 
- increases travel 



118 

Diversion Terraces 
Terracing involves moving soil to build 
permanent parallel ridges across the slope of 
the field to control run~ff. Terraces are required 
when a combination of strip cropping, crop 
rotation and sound management practices cannot 
reduce erosion to tolerable levels. 

Advantages 
- controls erosion by reducing the length of slope 
over which water can travel 
- leads to cross slope farming 
- decreases horsepower and fuel costs 

Disadvantages 
- cost of construction 
- requires annual :maintenance including mowing, 
weed control, and periodic silt removal 
- not suitable on long narrow fields which run up 
and down the slope 
- takes a portion of land permanently out of 

. production 

Containing Livestock 
Cattle can cause severe damage to stream and 
river banks where they are allowed access to 
the waterway for drinking. Streambanks erode 
causing siltation of the waterway. 

Advantages 
- prevents extreme erosion of stream banks 
- reduces siltation 
- eliminates loss of fish and wildlife habitat 
- eliminates bacterial contamination of the 
stream 

Disadvantages 
- cost of fencing to restrict livestock from access 
to the waterway 
- water must be pumped to the animals 

Hedgerows 
Hedgerows are used to protect open fields from 
erosion by the wind. 

Advantages 
- reduces wind speed at ground level 
- fields next to hedgerows receive more snow, 
leaving Jess soil exposed to wind erosion 
- conserves soil moisture 
- reduces wind damage and results in additonal 
heat units available to the crop 
- provides wildlife habitat 

Disadvantages 
- length of time to establish 
- competes for water; light and nutrients at the 
edge of fields 
- sensitive to certain herbicides 
- land is taken permanently out of production 
- requires maintenance 
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Acid Rain Mitigation 

A number of mitigation techniques have been deployed to increase pH in areas impacted by acid rain 

toxicity. Mean monthly pH of precipitation in Nova Scotia is summarized in Figure 5 (Watt, 1983). 

While some of these techniques have been deployed, on-going research is required on the amelioration 

of this serious habitat degradation problem. The impact of acid rain and pH levels on some species are 

given in Table 24. 

Table 24. The impact of pH on some fish species. 

pH< 5.5 

pH 6.5 to 4.6 

pH< 5.2 

pH 5.5 to 4.5 

pH 5.2 to 4.7 

Below pH 5.0 

pH 5.0 to 4.5 

pH 4.7 to 4.5 

pH 4.5 

pH 4.5 to 3.5 

Rainbow trout and smallmouth bass fail to reproduce. 

Growth of brook trout slowed. 

Lake trout, white perch, fail to reproduce. 

Brown trout fail to reproduce. Adult deaths of lake trout begin. 

Brown bullhead and white sucker fail to reproduce. 

Atlantic salmon fail to reproduce. Impaired survival of SMB and brown trout. 

Brook trout fail to reproduce. 

Yellow perch and lake chub fail to reproduce. 

Adult deaths of Atlantic salmon begin. 

Adult deaths of brook trout. 

(a) Limestone Barriers 

Limestone barriers constructed from gabions or from large limestone rock held in place by wooden dam 

structures have been identified as possible techniques for the mitigation of acidic precipitation in 

streams and tributaries to larger rivers (Zurbuch, et al., 1984). Although these methods may provide a 

continuous and lasting increase in the ambient pH of the watershed during warm weather, little or no 

mitigation can be expected during peak flows or during cold spring and winter temperatures. 

Unfortunately, peak flows and cold water temperatures usually occur at the same time during the spring 

runoff when juvenile fish are at their most vulnerable stage with respect to low pH. Limestone barriers 

do not generally provide a refuge for juvenile fish at critical periods of low pH, nor do they effectively 

change the pH of the system year round. The logistics of building and maintaining these structures are 

probably beyond the scope and funding of most user-groups. Another fundamental problem associated 

with these structures is the fact that they act as barriers to fish passage, which makes the building of 

fishways a possibility when considering their use. One alternative to complete limestone barriers is 

using perforated, limestone-gravel filled barrels suspended and only partially submerged within the 

waterway. This eliminates the fish passage problem and also keeps the gravel in a dynamic situation 
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where all surface area is in contact with water (the drums rotate on a fixed axis). However, the 

limitations of peak flows and cold water temperatures still apply. 

(b) Lake Liming 

Some Nova Scotian lakes have poor buffering capacity as a result of their general chemistry and 

underlying bedrock. These lakes are particularly prone to drops in pH as acid deposition increases. 

Studies by Watt (1986) indicated that lake liming could be an effective method of combating acidic 

waters, but could be expensive to conduct on a continuous basis on large lakes. The turnover rates of many 

lakes would require them to be limed at least annually, and a lapse in treatment could be devastating to 

the ecology of the sites. The possibility of using a limestone powder, which would be spread evenly on 

the ice covering the lake in early spring has been studied in different areas including Timber Lake, East 

River (Chester), Nova Scotia and in Sweden. This technique addresses the problem of high acidity 

during spring snow melt and runoff. The limestone powder mixes with the lake water during this 

critical time and therefore provides a possible solution. The amount of limestone used requires careful 

consideration, since a dramatic increase in pH could shock fish and other aquatic organisms. This 

technique could be effective for lakes which are particularly acid stressed during spring run-off, but 

have generally acceptable pH for the rest of the year. Spreading limestone dust is a relatively simple 

method of application, and could be quite cost effective on a small scale. 

The best pH for fish reproduction is between 6.5 and 8.5. Within the same species some strains may 

develop a degree of tolerance to acidic conditions. Research on acid resistant strains of speckled trout 

and salmon could therefore be beneficial in parts of Nova Scotia impacted by this problem. 

(c) Limestone Gravel Application to Streambeds 

This method is one of the most inexpensive and effective acid mitigation techniques. Studies carried 

out on the West Branch of the Liscomb River (Gray, 1981, unpublished) and in other rivers by Farmer 

(1992), Mayhew (1989) and Lacroix (1992) have shown that this is a feasible method for creating a 

refuge area for juvenile salmonids in acid stressed waters. Since the improvement to pH in the water 

column is dependent on flow rate and water temperature, the ameliorating effect is critically important 

during high flow periods, such as early spring when fish are emerging from the gravel after hatching. 

The application of l" - 2" crushed limestone gravel should be placed in small streams or headwater 

tributaries which are used as spawning sites for salmonids. The sites should be easily accessible by 

road, for efficient placement of gravel. Amounts of gravel in the range of 30T - lOOT are required in 

order to create a sufficient change in pH, depending on water flows. Amounts must be calculated 

according to peak flows to ensure effectiveness. The placement of gravel in large 'bars' spanning the 

width of the streambed (minimum length of 15' and about 2' deep) should take place during low flow 
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periods in the late summer. The gravel may take up to a year to settle, and therefore does not provide a 

dependable rearing area for fish in the first year of placement. The physical parameters of the stream 

sites are of key importance to the success of this type of acidic mitigation, and stream hydrology should 

be studied carefully. Care should be taken to place gravel in areas which have fairly level substrate, 

shallow riffle or run hydrology with no sharp bends in stream direction. Limestone gravel placement 

appears to work well with other fish habitat improvement devices e.g. above digger logs and cobble in 

pools after they are dug (B. Rutherfordl, pers. comm.). 

Although it would be impractical to consider liming all acidic streams in Nova Scotia, small scale 

treatments, such as the one performed by NSDOF (Mayhew, 1989) could be of remedial value to acidic 

systems. Sites which could be considered for a program should fulfill the following criteria in order to 

be considered cost-effective : (1) availability of active groups of volunteers who have a direct interest 

in the watershed (e.g., the St. Mary's River Association); (2) availability of a source of limestone 

gravel located within a short distance of the watershed, in order to reduce the cost of trucking; (3) 

water chemistry with a pH level which will support survival of salmonid populations when increased 

by 0.4 pH units; (4) availability of treatment sites which are easily accessible by road . 

Liming is not a solution to the problem of acid rain toxicity, but it can relieve the immediate threat and 

possibly ensure the survival of some indigenous genetic fish stocks, allowing time for a reduction of acid 

emissions. It is interesting to note that the interstitial pH (water within the streambed gravel) was 

substantially higher than that of the water column in the Fifteen-Mile Brook study (Mayhew, 1989) 

even in untreated sections of the stream. This suggests that interstitial water tests may be appropriate 

and worthwhile for sites before decisions are made to use this methodology. 

The following data summarizes the actual costs of liming in two study sites used by NSDOF to 

determine the feasibility of limestone gravel application as a pH mitigation technique. The costs do 

not include gravel dispersal within the site and assumes that interested user groups would be involved 

in on-site manipulation of the limestone. 

1 Bob Rutherford, Head, Habitat Planning, Habitat Management Branch, Department of Fisheries 
and Oceans, Halifax, Nova Scotia. 



Parameters 

Limestone Gravel Size 

Limestone Gravel Type 

Amount of Gravel used for Treatment 

Cost of Gravel (1987 Canadian 

Dollars) 

Cost of Trucking (1987 Canadian 

Dollars) 

TOTAL COST 

15-Mile Brook, 

Queen's County 

1 1 /2" graded 

dolomitic limestone 

200 tons 

$1,100.00 

$2,926.00 

$4,026.00 

123 

Wall ace Branch, 

Sissibboo River, Digby County 

1 1 /2" graded 

dolomitic limestone 

75 tons 

$412.20 

$1,323.75 

$1,735.95 

The following is a cost-estimate for treating areas of the Medway River with dolomitic limestone (G. 

Farmer, 1992). These costs include gravel, trucking, backhoe rental and 15% contingencies. 

Mean December 

Location Flow Rate Tonnes of Gravel Cost 

(m3/s) 

West Branch 3.05 610 $14,700.00 

Medway River 

East Branch 4.87 973 $23,190.00 

Medway River 

Westfield River 9.13 1,826 $45,000.00 

The required amounts of gravel are calculated for increasing pH by 0.4 units during December at water 

temperatures of 1 oc. Feeding fry would therefore be protected in specific streams where this pH 

increase would be successful for initiation of feeding in young fry since mean flows in May are less than 

those for December. 

Fish Passage Improvements 

Hydroelectric developments, water storage reservoirs, improperly installed culverts and fallen trees, 

logs and accumulation of debris in streams associated with beaver activity in certain areas contribute to 

fish passage problems. Debris clogged streams not only enhance deposition of sedimentation, but create 

impassable barriers to fish migration. The purpose of in-stream removal of debris is to encourage 

natural stream currents to scour accumulated silt and debris and remove barriers to fish migration. 
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These problems should receive first priority in improving fish passage. Efforts to correct improperly 

installed culverts should also be a high priority. Construction and maintenance of fishways (vertical 

slot, pool and weir, denil, etc.) and bypass structures are essential to provide efficient fish passage for 

speckled trout, salmon, smelt, gaspereau, blueback herring, etc .. This is particularly important where 

obstructions block fish passage near the mouth of a stream or obstruct passage to important spawning 

and rearing habitat in upstream locations. A list of fishways presently in use in Nova Scotia is 

summarized in the last section of this report (Tables 38, 39, 41, 43). 

Obstructions requiring remedial action should be priorized according to specific criteria and their 

associated costs and benefits. The following criteria should be considered when prioritizing fish 

passage requirements: 

(a) length of stream obstructed, (b) priority of the stream, (c) proximity to the head of tide, (d) 

is removal of the obstruction an option, {e) production potential of the stream obstructed, (f) 

recreational fishing opportunities above the obstruction, (g) estimated benefits and costs, (h) 

impact on existing and potential fisheries resources, (i) proposed fishway design, (j) nature of 

obstruction: complete vs partial barrier; its height; could it be modified to allow fish passage, 

(k) quality of fish habitat above the obstruction, (I) abundance of anadromous fish frequenting 

waters downstream of the obstruction, (m) impact on other wildlife resources and (o) other 

related projects, proposed or underway, in the watershed such as other fi sh habitat 

improvements or stock enhancement. 

A list of fish habitat improvement, fish passage and development projects is outlined in Table 25 and 

Figure 6. 

A list of major obstructions which require construction, modification or maintenance of fish passage 

facilities is outlined in Tables 40,42, and 44 These obstructions were identified during the consultations 

by NGO's, government agencies or in published reports. The list is not complete because of the lack of 

data on some streams. Hence, during the planning and review process for each stream, current 

information on all fish passage problems should be identified. Later, expert advice will be required to 

recommend appropriate fishway design, modifications, and estimate costs. Each fish passage problem 

should be reviewed according to the criteria suggested. Fish passage improvements are critical in Nova 

Scotia streams since in-stream obstructions not only impede the ascent of migrating fish species but also 

negatively affect water discharge and in some streams contribute to the warming of downstream waters. 

Lastly, most impoundments should have draw down structures to create freshets or meter out water as 

required to encourage trout and salmon stocks to move into the river for angling or to establish 

maintenance flows for the survival of resident salmonids. Flow regulation will also maintain lake 

levels. 



Table 25. A list of fish habitat improvement, fish passage and development projects identified by DFO engineers. 

l'RDJECT HATER.SD.ED l?ROJECT DESCIUl?TION BIOLOGICAL Sl:ll.TOS ENGINEERING S'lA!rUS C:OHHENTS 

El. Hoo:ie River We:it Fhhway required at Fhhway hao been Hinhtcrial approval 
Branch Timber Dam de:iigned, given 

construction 
anticipated in 1993 

E2 Parr:iboro Provide fhh pa:uage Fhhway required, for Design in progreso Should proceed 
at causeway troul; alewives and 

Atlantic salmon 

E3 Nappan River Restore fiohway at Fi:ihway constructed 
Concrete Dam in 1990. H-2813 
(Amherst) 

E4 Carleton Lake To Improve runaround Ideal For Gaspereau Fiohway Constructed Fiahway in good · 
channel and salmon migrations in 1999 operation 

E5 Tu11ket River Improve upper leg of Trap improvement11, Improvements carried 
Tuaket Falla fiohway weir modificationa out in 1989 - 90 

E6 'ruoket River Improvements to Trapping facilities Improvement:1 to Good operation in 
fiahway entrance installed in 1990 fiahway entrance 1990 

E7 Ea11t River Sheet Add to baffles D/S Proposed for 1993 14 pool fiohway 
Harbour and a trap completed 1990 

EB Hersey River Improve Hilton Dam Bottom two pools Repairs implemented 
fishway reconstructed in in 1991 

1999-90 

E9 Headow Pond Brook Construct fishway at Fishway completed in Fiehway operating 
highway culvert 1990 o.u. well 

ElO Horriaon':s Brook Install fish passage Fabrication complete Install in 1993 
Hiddle River facilities in culvert 

Ell Hersey River at Enhancement work Electrofis hing and Four Pool fiehway has Construction propo:1ed 
Deep Brook required at the Habitat :iurvey carried been designed in conjunction with 

Diver:iion Dam out in 1989 NSPC 
(The Guzzle) 

El2 Canada llill Bog ·riah paooage needed pll 4 . 1 in 1900 On hold l'rorequiaito that pll 
at culverts, if water be improved 
quality i:i improved 



Ta ble 25 cont'd . 

PROJECT HATERS RED PROJECT OESCIUPTION BIOLOGICAL STATOS ENGINEERING STATOS COMMENTS 

Ell Gold River Flow control dams Wallabec k Lake only Surveys carried out Flow control dam and 
being considered feasible :d.l:e in 1988 - 89 fiahway dedgned for 

Hallabeck Lake 

El4 Hedway River · Flow control dam(s) On hold 

El5 Pembrooke River Fhhway required at Good Pot e ntial and Engineering aurvey 
Fall:! goo d water quality (topographical) in 

1989 

El6 Sackville River Fhhway at Falh Salmon utocking Fishway designed and 12 P.POl fiahway 
constructed in 1989- operating well. 
90 Hinor Modifications 

in 1992 

El7 Little Sack ville Install fish passage Fisheries enhancement Yet to be designed 
River facilities in culvert potential good 

at highway 101 

EIS tHctaux River Hartin's Hill Dam Reconstruction Survey carried out in 
Fishway required 1991 

El9 North Gaspereau Improve run- around at lleed has bee n verified NSPC have made Slope reduced 
River Barrier Dam •. improvements 

E20 Htorsey River Beaverdam Brook, 
improvements needed 

Asse:i:iment required Pending 

E21 Btoar River Fishway required at Fea:iibility study Hydrology report done Solution pending 
falls (dutchman slip) require d 

E22 Jordan River Hater treatment and pit being monitored Designed born and Under review 
flow control water intake 

E23 Hanhall Falls Upstream and D/S 
passage required 

Surveyed in Doc. 1991 Preliminary 
completed 

design . 

E24 Wittenburg Timber culvert-Kane's Survey carried out at D/S end of culvert to 
Brook tributary to site be modified to pasa 
St. Andrews River fish 

E25 Apron Rock (North Flpw improvements for Flow was divided in 2 
River) Lunenburg fish migration channels to improve 
Co. fish migration 

E26 Grafton Lake Kejimkujik National Fishway proposed Functional fhhway Parka Canada, 
Park designed in 1989 awaiting funds 

E21 Black River Porcupine Brook, Barrier to fish Deaign required 
Kings Co., N . S. 

E28 llebb':s Lake Dam Fishway required for Survey needed Town of Bridgewater 
alewive s 



Table 25 cont'd. 

l?ROJECT HATER.SB.ED PROJECT DESCRIPTION BIOL<:X;ICAL STATUS ENGINEERING STATUS COMMENTS 

E29 llebb's Lake Dam and Canal Fishway required Site surveys have Privately owned 
(Lunn's Prop.) ~ been carried out 

E30 Paper Hill Lake Fishway required pll i5 Drainage areaa and 
good hydrology completed 

E31 St. Mary's River Gauging stations Biology :itudies Determine the Continuing 
established on East carried out in 1990 - 91 feasibility of flow 
and West Branch control dams 

E32 Lake Banook and Culverts and flow Preliminary design 
Sullivan's Pond control barriers to done 

fish passage 

E33 Hinamkeak Lake Improve fish passage Survey required 
at atorage dam for 
town of Bridgewate r 

E34 He teghan River Improve fish passage Hydrology done. 
at Indian Fall:i Survey to be 

completed in 1993 

E35 Petite Riviere Improve run-around Site visit needed and 
channel : design 

E36 Ga:ipereau River Improve downstream Pending 
passage at White Rock 

E37 Ea:it River Improve downstream Surveys and design Funding 1 
passage at Halay required 
Falls 

E38 East River Sheet Upstream fishway Surveys done in '91, 
Harbour required at Malay design required 

Falls 

E39 East River Sheet Improve downstream Survey done in '91, 
Harbour fish pa:isage at design required 

Marshall Falls 

E40 East River Sheet Upstream fishway Surveys done in , 91, 
Harbour required at Marshall design required 

Falls 

E41 East River Sheet Improve downstream Design required To be surveyed 
Harbour passage at Anti - Dam 

E42 Clyde River Improve fi:ih passage Design by OFO Fiahway completed in 
-at Sawmill dam 1992 

E43 Herring Cave Brook Improve fish passage Biology studies Survey required to 
at Nickerson's at pumping station required determine elevations 
Pond 



Table 25 cont'd. 

l'RPJECT HATERS BED PROJECT DESCRil'TION BI OLOGI CAL STATOS ENGINEERING STATUS COMMENTS 

E44 Shubenacadie River Provisions for fish Consultants report on 
restoration passage file O'Halloran and 

Campbell 

E45 Hedway confluence Liming Proj e c t Hydrology completed Pilot project in 
East ' West Br ook Harch 19, 1992 place 

E46 Jordan River Salmon holding pool Surveyed Oct. 1991. See drawing 
and dry hydrant .Design completed H-2992 
intake 

E47 Jordan Lake Fishway ' Maintenance Project on hold 
flows 

E48 HcAlpines Brook Town Lake Biology input required Hydrology completed D.A • .. 2.49 Hi. I 
Liverpool, N. S. 

E49 Heteghan River Hill Dam to be Louis Gaude t fishway Hydrology completed D.A. .. 21.5 Hl. 1 

restore d needed 



RFA 1 

RFA 3 

figure 6. Location of fish habitat improvement, fish passage and proposed 

development projects in RFA 1, 2, 3, 5. 
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Resource Enhancement 

Preservation, maintenance, and enhancement of fish habitats ultimately increases fish production and 

improves the potential for increased angling opportunities. However, angling pressure in Nova Scotia 

continues to increase with harvests that likely surpass the ability of fish habitat alone to sustain the 

fishery. In these situations, stock enhancement strategies must be incorporated in the suite of 

management options available to fishery managers. 

llatchery Stocking 

The most direct method of stock enhancement is the stocking of reared fish. A new stocking policy 

should be developed for both Federal and Provincial hatcheries. For example, the policy should 

identify : a) stocking to create new and diversified angling opportunities for native or "naturalized" 

species establishing these as self-sustaining or put-and-take fisheries; and b) stocking to enhance or 

sustain established populations. The policy should also establish objectives for the introduction of 

"naturalized" or "exotic" species such as smallmouth bass and rainbow trout, e.g. "It is the policy of the 

NSDOF to provide angling opportunities for native sport fish species of Nova Scotia as the first 

priority. Native sport fish are brook trout, Atlantic salmon. If a native fish population is lost and 

cannot be re-established or native fish have not inhabited a waterway, then introduction of "exotic" 

species can occur". 

The stocking policy should reflect available scientific knowledge. Stocking should attempt to 

minimize the introduction of domesticated strains in systems managed as self-sustaining fisheries. 

Lake and stream assessments should also be used to determine habitat limitations prior to stocking. 

Establishing such criteria will minimize inflated expectations among anglers and reduce the economic 

costs of perpetuating unplanned, put-and-take fisheries . 

Hatchery stocking from federal and provincial hatcheries is an integral part of the future development 

of the recreational fishery in Nova Scotia. However, the underlying problems which have led to 

declines in species or fish stock abundance should be identified since stocking by itself cannot sustain the 

fishery. A clear set of stocking guidelines needs to be developed for stocking Nova Scotia lakes and 

streams. Current stock strategies and levels of stocking are provided in Figures 7 - 11 and Tables 26 - 30. 



HATCl-IERY PRODUCTION OF SALMON IN 1992 
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· Reasons I Objectives for Stocking 

Research 

Hydro Development 4 rivers 
3 rivers 

Acid Rain 
9 rivers 

Colonlzatlon 
4 rivers 

Native Fisheries 
3 rivers 

[:nhancement 
14 rivers 

Total 1992 l-latct1ery Production 
DFO Hatcheries (Nova Scalia) 

1,000 

" 000 
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r: 
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Stage 

Figure 8. Current stock slrnleg lcs ami production from DPQ hatcheries, 1992. 





TROUT STOCKING BY l-1ATCHERY FOR 1992 

Frasers Mill Hatchery 

Speckled Trout 1 L 
20654 

Spocklad Trout 2 + 
2508 

1992 Trout Stocl<ing 

Speckled Trout Fry 
140132 

Brown Trout F1y 
00976 

_fla lnbow Trout 1 ~ 
~3311 

McGowan Lake Hatchery 

Tiger Trout 1 ·t-
1000 

1992 Trout Stocking 

Speckled Trout F1y 
40000 

Speckled Trout 1 + 
39900 

Figure 10. Trout s tock ing frnm NSDOF hatcheries, 1992. 



TROUT STOCI<ING IN 1992 FOR RFA 1, 2, 3, AND 5. 

SprdJeJ lroul l t 
mS& 

Speckled trout h .,; 
1110 

RFA 2 
110111 til.J.:ltlng • I 092 

Speckled 1Io11l lry 
132854 

110111 Slochlno . I D92 

SprdltJ lroul 21 
50 lmlll.!~rtl\'V 

Tiger Lrnut l • '"""'"rn"' .. 
1ruo 

Sp"cl:lc.J lroul It 
22369 

Figure 11. Trout stocking in RPA 1, 2, 3, anJ 5, 1992. 
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Table 16. Number of Atlantic salmon smelts and parr released to the Margaree River 1976 - 1992 by parent stock 

origin (MAR = Margaree River; RB = Rocky Brook; or Miramichi River). Rearing locations are : MAR = 
Margaree. COB = Cobequid; MER = Mersey. Data taken from Chaput, et aL 1992. 
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TROUT STOCKING IN RFA 1 -1992 

--·~~ ,, ,. .. ' 1lAKff PR'RIY~ff ' "W'" ' 1' 1f .. ,. .;:~~ ~'-:;~:, ? . . . I . ~~\. ;: ~fH:!.~1ltl ::~ ~t\T/l, rn~~r. t Hl\T{'.;l·IE:AY.'. .,:; 1 P."f\Tlfill. ki~§Ft§Ql!;~fj~ I§tg·g~ ~~TM~li~ UUJMP.F.ff, 
LEVERS 4551 6011 FRASEAS 6/07/92 RAINBOW 1 fingerling 19200 

LEVERS 45516011 FRASEAS 19/05/92 RAINBOW 1 yearllng 1500 

BAAS D'OA LK EAST BAY SAND BAA 4601 6024 FAASEAS 3/06/92 RAINBOW 1 yearling 1000 

N 20 DAM 4612 5956 FRASE RS 21/05/92 RAINBOW 1 yearling 1601 

BRAS D'OR LK BLACK A DUNDEE 4542 6106 FRASE HS 10/05/92 RAINBOW 1 yearling 1000 

BRAS D'OR LK BLACK R DUNDEE 4542 6106 FRASERS 17/06/92 RAINBOW 1 yearling 1025 

N 20 DAM 4612 5950 FRASERS 11/05/92 RAINBOW t yearling 240 

itilffib°~·: il~jJ~ti~~i~(J.~~il- ThJ~,~ .; iVi)::!J 
l . • I.;.,. : · ; ~· .. :i.;u:i >s!;!I/.:t >HM. i !.~ • .i I 

t ;'.; 1 ~ih~1V';i;&1 
.Cf•:.1,;. 1.u ~~"i .i.10.:I ~ - .. .!~ll;:lJ i··~-}{.,~1!~~Jti;; '.~~~:i~iltiJ~;~l\ : I,-.;, 'M~~l'~ tu~-& ~~-' i · l · ~!ilt(i iiY~r~ imiMr 

WRECK COVE (RESERVOIR) 4633 6030 FRASERS 22/06/92 SPECKLED 12 yearling 78-4 
CONDON 4536 6047 FRASERS 19/06/92 SPECKLED 5 yearling, 1000 

GR AND LAC 4633 6101 FAASEAS 5/06/92 SPECl<LED 12 yearling 2495 

FORREST 4530 6056 FRASEAS 1/06/92 SPECKLED 6 yearllng 686 

MclNTYAE 45396117 FRASE RS 29/05/92 SPECl<LED 6 yearllng 2000 

MclNTYRE 45396117 FRASERS 26/06/92 SPECl<LED 6 yearling 1-496 

PO TI IE 4532 6101 FRASERS 1/06/92 SPECKLED 6 yearling 668 

II 20 DAM 46125956 FHASERS 11/05/92 SPECl<LED 6 year11ng 2196 

AECL HEAVY WATER RESERVOIR 4606 5956 FRASERS 18/06/92 SPECKLED 12 year11ng 2156 

MCPHERSON . 4606 6004 FHASERS 16/06/92 SPECKLED 12 year11ng 980 

SOUTHWEST BROOK LINGAN BAY 4613 6005 FRASERS 6/05/92 SPECKLED 6 year11ng 610 

BROWN'S 46116010 FRASERS 11/06/92 SPECKLED 12 year11ng 2000 

GRAND 4533 6103 FRASE RS 1/06/92 SPECKLED 5 yearling 1176 

CRANBERRY 4614 6017 FRASERS 15/05/92 SPECKLED 5 yearling 1600 

SUSIE 4521 6141 FRASE RS 20/05/92 SPECKLED 5 yearling 279 

HECTOR 45396122 FRASERS 26/06/92 SPECKLED 5 yearling 1006 

SUSIE 4521 6141 FRASERS 20/05/92 SPECKLED 6 two years 50 

GRAND LAC 4633 6101 FRASE RS 5/06/92 SPECKLED 5 two yeara 60 

SOUTHWEST BROOK LINGAN BAY 4613 6005 FAASERS 8/05/92 SPECKLED 5 two years 25 

MclNTYRE 45396117 FRASE RS 29/05/92 SPECKLED 5 two yeara too 
WRECK COVE (RESERVOIR) 4633 6030 FAASERS 22/06/92 SPECKLED 6 two years 325 

CRANBERRY 4614 6017 FRASERS 15/05/92 SPECKLED 5 
tthWars 

50 
"i ;:!·.0J .. •. i+·i -';~~~ ;i :;1k~~~i&,1i!'a~tfM~1;~1i ~ '' . : ~ '. ,1..:: ;'),) ., 'i .i :'.~.·f :" : ' '~edi li 

' ) ~ " ' : I ~ ~-; ! ,-. \"H~ w · ~ ~Wlt ~~t ~;L14 Ki1'ittf5;;:1, ' ... .; ·' · ' · • t. ": ... .. . . ... . . "" • .., .. .:.;,.t 111 ..... ii:, f·!. ~; ' ~H.~,,,~ ... ,, Ii :~,1 f~W I!.~ ' t~H1 .i . Mli :Ji 

Table 27. Tro11L slocldng In RFA 1 in 1992. 



TROUT STOCKING IN RFA 2 - 1992 

POMQUET R MEADOW GREEN nlVER 

SOUTH RIVER (DUNMORE) 

SOUTH RIVER (UPPER) 

POMOUET R BLACI< RIVER 
·. -

. t_ : . li _ :i ~-.~. L ~ ~ ~ ~!: ~ ; · ~ ~ 1 . ;::~ f . ! ... 
SOUTI I RIVER (DUNMORE) 

GILLIS 

CAMERON 

DUCKS UNLIMITED POND 

SOUTH RIVER (DUNMORE) 

SOUTH RIVER (DUNMORE) 

CAMERON 

DUCKS UNLIMITED POND 

SOUTH RIVER (DUNMORE) 

GILi.iS 

GILLIS 

CAMERON 

ST.JOSEPH'S 

WEST R JAMES RIVER 

LOCH KATRINE (SOUTH A. LI<) 

SOUTH RIVER (UPPER) 

SOUTH RIVER PINEVALE BROOI< 

POMQUET R BLACK RIVER 

CAMERON 

SOUTI I RIVER (DUNMORE) 

POMOUET (UTILE) 

MILL BROOI< BARRIE POND 

SOUTH RIVER (DUNMORE) 

TAACADIE (JACKSONS) 

CAMERON 

4533 6149 

45326156 

4527 6204 

4535 6148 
; . . . ~· . t : .. 

FRASERS 

FnASEnS 

FRASE HS 

FRASEnS 

.;: : ~ ~ j·. i~U ·! : ~ - .~ ) · ·,.-. 
4532 6156 

4532 6158 

4531 6159 

4530 6159 

4532 6156 

4532 6156 

4531 6159 

4530 6159 

4532 6156 

4532 6158 

4532 6158 

4531 6159 

4532 6205 

4534 6205 

45266156 

4527 6204 

4532 6158 

4535 6148 

4531 6159 

4532 6156 

4537 6159 

4543 6243 

45326156 

4537 6136 

·1531 6159 

FllASERS 

FllASERS 

fRASEHS 

FllASEHS 

FRASEBS 

FllASERS 

FRASEllS 

HIASEHS 

FnASEllS 

Fl1ASEl1S 

fnASEHS 

FRASEHS 

FRASEHS 

FRASEllS 

FRASE RS 

FRASERS 

FRASERS 

FRASERS 

FRASERS 

FRASEMS 

FflASERS 

FnASERS 

FRASERS 

fRASERS 

FllASERS 

3/06/92 

3/06/92 

15/07/92 

3/06/92 

. ~! : .·. f~ ~ !-
13/07/92 

BROWN 

BROWN 

BROWN 

201 

201 

201 

fry 

lry 

lry 

15000 

30000 

30976 

BROWN 20 I fry 15000 

: \ ;; ·1 '. ~ ,;;, ,i f . • ::i1,]11*;1,; ,·1:;rr.r= .4i ; ~ r-. ··"' 90f17A . 
:i_ . ..... _. _ •• t • • _, ... ,. J ..... _ ... . I . .. .. H ~ - l. .1.l .. .. .... ~ 

RAINBOW 1 llngerllng 5526 

13/07/92 RAINBOW lingerllng 

lingerling 

linger Ung 

yearling 

yearling 

yearling 

5526 

5520 

2764 

1000 

1392 

562 

13/07 /92 RAINBOW 

13/0/792 RAINBOW 

24/07 /92 RAINBOW 

20/05/92 RAINBOW 

26/06/92 RAINBOW 

26/06/92 

26/06/92 

26/06/02 

20/05/92 

20/05/92 
' ~M • ' • -. ~ : O i M 

. . T~~ :: ~ · .. :::. ~ .! ~ : 

13/07/92 

13/07 /92 

15/07/92 

15/07/92 

24/06/92 

24/06/92 

3/06/92 

24/07/92 

29/06/92 

24/06/92 

3/07/92 

29/06/92 

13/07/92 

RAINBOW 1 yearling 520 

RAINBOW 1 yearling 1664 

RAINBOW 1 yearling 562 

RAINBOW 1 yearling 725 

RAINBOW 1 yearllng 754 
, i r 1! ·1• ri .1 k ·tkili·\;;ih .( r-o' r· AL, ''.·i . _; h~5· ' 1·9·, ·:J:~ i· ~ ~~:·~-·~tt~:~; !;;J iJ-1!:.iti:J.:1 '.,l..': "·- " ,. __ ;.!: ~;- ~t'" . . ; 

SPECKLED 6 lry 6000 

SPECKLED 5 fry 10500 

SPECKLED 5 lry 5454 

SPECKLED 

SPECl<LED 

SPECl<LED 

SPECl<LED 

SPECKLED 

SPECKLED 

SPECl<LED 

SPECl<LED 

SPECKLED 

SPECKLED 

6 

5 

5 

12 

5 

12 

5 

5 

12 

12 

lry 

lry 

lry 

yearllng 

yearllng 

yearling 

ycarllng 

yearllng 

yearllng 

yearllng 

10900 

50000 

50000 

2112 

2000 

1032 

500 
1960 

1462 

1700 

T;ihll! 28 . Trout :;tocking i11 RF/\ 2 in 1992. 



CAMERON 4531 6159 FRASERS 27/04 /92 SPECl<L ED 5 yearling 1000 
DONNELLYS (1 IEALY) 4533 6 14 1 H tASEllS 29/06/02 SPECl<LED 12 yearling 1546 
fHENTON STEEL TOWN PARI( POND 4537 6230 H IASEHS ·l/0!.i/02 SPECl<LED 5 yearling 1500 
rAENTON Sl EEL TOWN PAHi< POND 45J 7 6238 H1ASEllS 22/06/92 SPECKLED 6 yearl ing 600 
GILLIS 4532 6158 H1ASE l~S 13/07 /92 SPECl<LED 12 yearling ·1100 
HOYOS 453 1 6 151} l' llASHlS 20/05/92 SPECl<LED 6 yearling 920 
STEWART (MACMILLAN) 4529 6202 FRASEllS 9/06/92 SPECl<LED 12 yearling 626 

GAIRLOCll 4520 6250 FllASEHS 4/05/92 SPECl<LED 5 yearling 1500 

GAIRLOCll 4520 6250 FH ASEHS 24/06/92 SPECl<LED 5 yearling 1500 

DR YDEN 4523 62•17 FH ASEllS 10/06/92 SPECl<LED 12 yearling 2016 

NAPPAN R PUMPING STATION 45"7 61110 fllASEl lS 22/05/92 SPECl<LED 5 yearling 1660 

QUARRY PONO 454 1 62·15 FRASEHS 5/06/02 SPECl<LED 5 yearling 650 

LOCHABER 4525 6202 FHASEllS 3/06/92 SPECl<LED 5 yearling 1496 
GILLIS 4532 6 150 fllASEl lS 3/06/92 SPECl<LED 12 yearling 2112 
PETER Bil LS (TAILOR'S POND) 4526 620·1 HlASEllS 29/06/92 SPECKLED 5 yearling 1(}40 

GILLIS 45326 150 l'llASE llS 27/0·1/92 SPECl<LED 5 yearling 1000 
CAMERONS LAl<ES ·1533 6200 f HASEFIS 27/04/92 SPECl<LED 5 yearling 1000 
UTILE DYl<E (GLENI IOL ME) 4523 6333 FRASEllS 14/05/92 SPECl<LED 5 yearling 1690 
GRAVEL PIT TRURO (t<IWANIS) '1522 63 17 1-1 lASEHS 22/05/92 SPECl<LED 5 yearling 1600 
BLAIR •154064 13 Fl tASE HS 23/06/92 SPECl<LED 12 yearling 3466 
13 1G 45'1-l 63 •H FH ASERS 23/06/92 SPECl<LED 12 yaa11ing 2744 
130YDS 453 1 6 15U FllASE llS 28/05/92 SPECl<LED 5 1wo years 50 
GAIALOCll 4529 6250 fR ASEHS 24/06/92 SPECl<LED 5 two years 100 
GAIHLOCll 4529 6250 FIMSEAS 4/05/92 SPECl<LED 5 two years 60 
fAENTON STEEL TOWN PAAI< POND 4537 6230 FflA SEHS 4/05/92 SPECl<LED 5 two years 60 
soun t RIVER (DUNMORE) 4532 6 156 FH ASEHS 20/05/92 SPECl<LED 12 two years 70 
soun I HIVEA (DUNMORE) 4532 6 156 FFI ASE11S 1'//06/92 SPECl<LED 12 two years 10 
SOUTI I RIVEH (DUNMORE) 4532 6 156 rH ASEHS 13/05/92 SPECl<LED 12 two yeara 70 
SOUll I RIVER (DUNMORE) 4532 6 156 ffl ASEHS 27/05/92 SPECKLED 12 two years 70 
SOUTH RIVEH (DUNMOHE) 4532 6 156 FllASEHS 3/06/92 SPECl<LED 12 two years 70 
SOUTH RIVEH (DUNMORE) 4532 6156 FllASEllS 2/0'f/92 SPECl<LEO 12 two years 70 
SOUTH RIVER (DUNMORE) 4532 6 156 FRASEBS 6/05/92 SPECKLED 12 two years 10 

SOUTH HIVEA (DUNMORE) 45326 156 FRASEHS 10/06/02 SPECl<LEO 12 two years 70 

SOUTI I RIVER (DUNMORE) 4532 6156 FRASE RS 20/04 /92 SPECl<LED 12 two years 70 
GRAVEL PIT TRURO (l<IWANIS) 4522 63 17 FHASERS 22/05/92 SPECl<LED 5 two years 50 
SOUTI I RIVER (DUNMORE) 45326 156 FHASEllS 24 /06/92 SPECl<LED 12 two years 70 
NAPPAN A PUMPING STATION 4547 6410 H tASEHS 22/05/02 SPECl<LED 5 two years 50 

: .. ,·:! .;; {.; /~, i~ } ~ !:' : : ; ~ : . . : -· ~ . i. ~ ... I -~ . ~ : ·} ,t ;=·I) ~:; I :~ ~; ,I r , (., t ;, : 'forAi~-. . 1767~0 ~. . ' 
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ALBRO 

nOUND 

PENHORN 

ALBRO 

ALBRO 

ALBRO 

OATlllLL 

NARROW 

FROG 

, .. 

LAI IAVE RIVER FORTY RIVER 

GOLD RIVER LARDER RIVER 

MIDDLE RIVER 

MAPLE 

NEW CANADA (I IEN) 

CLE ARLAND 

ROMl<EY PONO 

SUCKER 

STILLWATER 

COOPER 

SAWLER 

BUTLER 

LEWIS 

MOOSE 

VINEGAR 

SPECTACLE 

WALLACE 

BAR REIT 

HUEY 

GOVERNOR 

FIRST 

LONG 

TROUT STOCKING IN RFA 3 - 1992 

. . 

4441 633'1 

'1441 6351 

4440 6333 
1H4 I 6334 

4441 6334 

4441 6334 

4440 6333 

4524 6151 

4517 6155 

44'14 6435 
4444 6430 

4'130 64 20 

4430 6405 

4429 6H I 

4420 642•1 

"416 6417 

4429 6436 

4443 6351 

4444 6351 

4439 6•104 

4443 6441 

44 •10 642•1 

44176<134 

4441 6403 

4•134 6414 

44166432 

4449 63•1 I 

4·123 &114 

4438 6342 

4 11'16 6339 

4•137 6330 

FRASEllS 

FnASEnS 

Fl~ASEHS 

fllASERS 

FllASERS 

fllASEllS 

FAASEFIS 

. ·; ,· I ; 

FRASERS 

FRASERS 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOW/l.N 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

MCGOWAN 

26/06/92 

15/06/92 

20/04/92 

25/06/92 

20/04/92 

27/05/02 

20/04/92 
. ' ·! ·.: 
. :::'j; ":; . 

RAINBOW 

RAINBOW 

RAINBOW 

RAINBOW 

RAINBOW 

RAINBOW 

RAINBOW 
. ; ·;,··· ·,_:· ., i; . 
~t:: t ·I; ~ : = ; ~ ;=/:~ 

15/07/92 SPECKLED 

15/07 /92 SPECl<LED 
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ONG 4437 6336 MCGOWAN 22/05/02 SPECKLED 5 yurllng 1000 
_ovm 4438 6341 MCGOWAN 16/06/02 Sf'ECKIEO 5 voa11lng 1100 

SECOND (KEOUGH) 4446 6339 MCGOWAN ll/u6/02 SPECl<I ED 5 veo1ll11g 1000 

MEISNER 4441 6311 MCGOWAN 22/05/02 SPECl<LED 5 yoo1llng 1100 

~iOLBERT 4437 6434 MCGOWAI~ 20/05/02 SPECl<LED 5 yurllng 1100 

li<INSAC 4550 6339 MCGOWAN 11/06/02 SPECKLED 12 yu11lng 1000 

le HUA CH 4433 IH36 MCGOWAN 20/05/112 SPECKLED 5 yea1ll110 liOO 

noUND 4HI 6351 MCGOWAN 22/u5/92 SPECKLED 5 yoiuling 1000 

M.ONG 4418 6H3 MCGOWAN 20/05/02 Sf'ECKLCD 5 yea1llng 1100 

~lENNIGAR 4438 6420 MCGOWAN 20/05/02 SPECKLED 5 yo1111lng 1100 

,_;oOKS 45006316 fAASEHS 29/05/0 2 SPECKLED 5 yea1llng 1517 

lALBRO 4HI 6334 fAASEllS 26/06/92 Sf'ECl<LEO 15 yearling 1005 

ILAKE ECHO 4443 6324 FRASEllS 24/0tJ/02 SPECl<l ED 5 yea11lng 5000 

~nER 4446 6324 FHASEHS 24/06/92 SPECKLED 5 yoarllng 11150 

~'ENHORN 4440 6333 fllASEHS 2/06/92 SPECl<LED 12 yearling 2000 

~<ELLS 4521 8156 FAASERS 24/06/92 SPECKLED 5 yearllno 1145 

131ANT 4523 6153 FRASE AS 27/04/92 SPECKLED 5 yoa1llng 1000 

LONG 45126203 FnASEHS 25/06/92 SPECKLED 12 yoarllng 1560 

AOUND 4504 6220 FHA SERS 1/06/92 SPECKLED 12 yo1ullng 1000 

nmEE MILE 4520 6105 FAA!lE:AS 25/06/02 SPECKLED 12 yu1llng 2010 

DOBSON 45206113 FllASEllS 25/06/92 SPECKLED 12 yu1llng 1000 

pnEA 4446 8324 FRASEllS 25/00/02 :il'ECKLED 5 yu11ing 1035 

NHISTLEHOUSE 4520 8102 FAASERS 25/06/02 Sf'ECKLEO 12 voo.rllng 1000 

IWO MILE (LOCI llEL) 4521 6204 FRASE HS 0/06/92 SPECKLED 12 vurllng 2000 
-AKE ECHO 4443 6324 FRASERS 25/06/02 SPECKl.EO Ci yoa1llng 3105 

lALBAO 4441 8334 FAASEHS 25/06/02 SPECKLED 5 yo•ullng 3000 

!Al.BRO 4441 8334 fRASEAS 2/0o/92 SPECKLED 12 yurllng 4080 

SALMON RIVER 45228144 FAASEAS 20/05/02 SPECKLED Ci yurllng 2711 

ioONAHUE 4518 8130 FAASEHS 9/06/92 SPECKLED 12 yearling 21145 
OEAA 45026216 FAASEHS 1/06/92 SPECKLED 12 yoarllng 1300 

LOON LAKES 45166244 fllASERS 10/06/02 SPECKLED 12 yearllng 11100 . 
IA AC PHERSON 4::>26 8125 FRASERS 12/06/92 SPECKLED 12 yo111llng 2632 

1<ELLY 4503 6220 FAASEAS 1/06/92 SPECKLED 12 yearling 2332 

k.JP.IND.HBA. 5Tll (NIMRODS REST) 4510 8157 fRASEllS 21/05/92 SPECKlED 5 yearling 994 

1<INDEAVATEA 4503 6216 FAASEHS 1/06/02 SPECKLED 12 vea1llng 1000 

!'RINGLE 4522 6157 FHASEHS 24/06/92 SPECKLED 5 yea1llng 1145 
l31Ll NEDS 451 I 6202 FRASEAS 25/06/02 SPECKLED 12 voarllng 784 

UP.IND.HBR. ml (NIMRODS REST) 4510 6157 FHASERS 0/07/92 SPECKLED 5 yoarllno eoo 
UP.IND liBR. 5Tli (NIMRODS REST) 4510 61~7 fRASERS 2 I /05/92 SPECl<LED 5 two yoar1 70 

MACPHERSON 4526 6125 fAASEnS I 2/06/02 SPECKLED 5 lwo vura 200 

t.ONG 45126203 FAASERS 25/06/92 SPECKLED 5 two yean 110 
SALMON RIVER 45226144 FltASEllS 20/0:i/92 SPECl<l.ED 6 twov••r1 110 

u P IN[) HB~ . ?TH jl'llf.J~~D~ ~~~T} ... 4510 6157 fAASEltS fJ/07/92 SPECKLED Ci '~~ y~~!~ 310 
,'('. ! ':/' ~ . ... - . . . : . : ·~ ~ .. ; ... "': ·:;,· ·;··· ··:: ' . ... t ~ ,\'. ~J 1 11-Po3a i: · • ' I ' ·, ' ~ ~1- i ' ;}, _;:.: 1. I ' ' ' ,. '• . ~ ; . · 1 ... ,•TOTAL l 

T11ble 29 . Trout !;locking in lffA 3 in 1992, cont'. 
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RUMSEY (RAMSEY) 4454 6516 FRASERS 10/06/92 RAINBOW 1 yearling 1000 

RUMSEY (RAMSEY) 4454 6516 FRASERS 12/05/92 RAINBOW 1 yearling 1200 

SUNKEN 4500 6427 FRASEflS 11/05/92 RAINBOW 1 yearling 960 

~~¥.~v 1~~~~~'!1 . . ... 4454 6516 FRASERS ~!9~(92 RAINBOW 1 r.~~~lln,~ 1000 
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PARRSBORO ABOITEAU 4524 6420 FRASERS 23/06/92 SPECKLED 12 yearling 2000 

SHORTIS 4512 6319 FRASE RS 14/5/92 SPECl<LED 5 yearling 1113 

ENFIELD DERBY 4450 6333 FRASERS 12/06/92 SPECl<LED 5 yearling 708 

MATIATAL 4542 6326 FRASE RS 23/06/92 SPECl<LED 12 yearling 2546 

UPPER WRIGHTS 4444 6522 MCGOWAN 26/05/92 SPECKLED 5 yearling 600 

UPPER WRIGHTS 4444 6522 MCGOWAN 3/06/92 SPECl<LED 5 yearling 750 

ST. CROIX POND 4456 6401 MCGOWAN 5/06/92 SPECKLED 5 yearling 2000 

SANDY 4456 6514 MCGOWAN 3/06/92 SPECl<LED 5 yearling 1200 

LOWER WRIGHTS 4444 6523 MCGOWAN 26/05/92 SPECl<LED 5 yearling 600 

LOWER WRIGHTS 4444 6523 MCGOWAN 3/06/92 SPECl<LED 5 yearling 500 

SANDY 4456 6514 MCGOWAN 6/07/92 SPECl<LED 5 yearling 500 

WATERL.00 4444 6459 MCGOWAN 29/06/92 SPECKLED 5 yearling 750 

LAKEVILLE (SILVER) 4507 6436 MCGOWAN 4/06/92 SPECKLED 5 yearling 500 

MILBURY 4450 6527 MCGOWAN 6/07/92 SPECKLED 5 yearling 600 

GEORGE 4456 6442 MCGOWAN 4/06/92 SP~CKLED 12 yearling 500 

GEORGE 4456 6442 MCGOWAN 1/05/92 SPECKLED 12 yearling 1000 

MILBURY 4450 6527 MCGOWAN 3/06/92 SPECKLED 5 yearling 100 

SPRINGFIELD 4439 6451 MCGOWAN 6/07/92 SPECl<LED 5 yearling 1500 

AYLESFORD 4457 6440 MCGOWAN 1/05/92 SPECKLED 12 yearling 1000 

MCGRATH 4500 6342 MCGOWAN 11/06/92 SPECKLED 5 yearling 750 

COCKSCOMB 4456 6351 MCGOWAN 5/06/92 SPECKLED 5 yearling 750 

PIGOTI 4456 6353 MCGOWAN 5/06/92 SPECKLED 5 yearling 750 

LILY 4455 6354 MCGOWAN 5/06/92 SPECKLED 5 yearling 750 

AYLESFORD 4457 6440 MCGOWAN 4/06/92 SPECKLED 12 yearling 500 

ENFIELD DERBY 4458 6333 FRASE RS 12/06/92 SPECKLED 5 ~~ y~~I 50 
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ELLIOT 4456 6511 MCGOWAN 12/05/92 TIGER 205 yearling 250 
ELLIOT 4456 6511 MCGOWAN 12/05/92 TIGER 20~ yearling 760 
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Table 30. Trout stocking in RFA 5 in 1992. 
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With declining fiscal resources at both the provincial and federal levels of government, funding and 

person year assistance for native and non-native community groups, and contract funds (capital and 

operational) will be required to strengthen priority areas in hatchery infrastructure and improve the 

efficiency of these operations. 

Watershed groups (native and non-native) could also have a role to play in assisting at hatchery 

facilities or in rearing speckled trout, rainbow trout, steelhead trout or Atlantic salmon for local 

enhancement projects or fishing derbies through construction of smaller rearing facilities such as 

satellite rearing, semi-natural pond/cage rearing or use of streamside incubation boxes. Care must be 

taken that adequate biological/technical advice be provided to these groups to avoid fish disease 

problems and ensure suitable genetic strains are distributed to these groups from government hatchery 

facilities. 

All resource enhancement initiatives assume that spawning escapements are below target spawning 

requirements and the reasons for the deficits are known and can be corrected. It also assumes that fish 

will be stocked into suitable fish habitats in order to rehabilitate fish populations. 

Satellite Rearing 

Satellite rearing entails the rearing of feeding trout or salmon fry to the fall fingerling stage in 8' - 10' 

fiberglass tanks. Water is gravity fed to the tanks (8 - 10 gpm) which have "V" shaped cover roofs to 

prevent bird predation, provide shade and reduce the stress of disturbances caused by human activity 

near the tanks. Juvenile salmonids can be fed by automatic belt feeders or hand fed ; these tanks can be 

located in isolated areas without electricity. Resultant fall fingerling trout or salmon would be stocked 

out in streams in late fall after bird predators are reduced in number and have less time to prey on young 

salmonids prior to ice formation. 

The consultants recommend the use of this technique in Nova Scotia streams. It can be easily utilized by 

native and non-native community groups as a low-tech enhancement technique for the rehabilitation of 

individual streams or lakes, is cost effective, stimulates community interest and stewardship and 

reduces space requirements at hatcheries. 

Semi-Natural Pond Rearing 

Traditionally, hatchery stocking of speckled trout and salmon has been used to rehabilitate salmonid 

runs. Semi-natural rearing lends itself well to rearing salmonids in spring-fed ponds and presents a cost 

effective opportunity to rear salmonids for resource enhancement (Gray et al, 1992). Yearling parr or 

fall fingerlings are stocked in a spring-fed pond and feed on natural food organisms. Their natural diet 

is supplemented by an artificial dry pellet diet during the growing season from May to November. 
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The objectives of this enhancement technique is to develop salmonid characteristics similar to those 

observed in the wild, improve survival rates, reduce the cost of production and expand the production 

capability of hatcheries. The original research was carried out using Atlantic salmon, however, this 

technique should work equally well with speckled trout which could be reared to either the yearling 

stage or age 2+ for distribution to other specific lakes or streams. 

Survival rates in the semi-natural rearing pond from stocked yearling salmon parr to two year old 

salmon smolts ranged from 58 - 61 %. The major predators were herons, kingfishers, cormorants, and 

mink. Juvenile salmon were conditioned to a more natural environment and survival at sea was much . 

higher (6 - 13%) compared to smolts reared in a traditional hatchery regime (2 - 4%). The consultants 

suggest that a pilot semi-natural rearing pond could be constructed to rear wild speckled trout for 

rehabilitation of trout stocks in priority lakes and streams 

Semi-Natural Lake/Pond Cage Rearing 

Speckled trout and salmon enhancement research has shown that juvenile salmonids reared semi­

naturally from the fall firigerling or 1+ parr stage either in spring-fed semi-natural ponds or in lake net 

cages (Lake O'Law, Cape Breton, MacCormack Reservoir N .B., Caribou Lake N .B.) have 

characteristics closer to wild fish and have higher survival rates than those reared artificially in 

concrete ponds or fiberglass tanks in a hatchery environment. Scientific data for speckled trout have 

not been collected; however, the technique is currently being used for speckled trout in Caribou Lake, 

N.B. for trophy fishing and to date is working well. 

With the proposed lake net cages (SO' x 25' x 15') it should be possible to rear 5000 - 8000 speckled trout 

or 4000 good quality salmon smolts for stocking. Young salmonids are stocked in the cages and feed on 

natural food organisms in the lake or pond; their diet is usually supplemented by a diet of artificial dry 

pellets twice (2) each day (AM; PM). Bird predation nets which cover the cages and otter /mink 

predation nets which surround the lake net cage reduce predation. It is possible to utilize automatic 

belt feeders on the cage (if calibrated carefully) to reduce the person power necessary to operate such a 

facility. Person power (volunteers and/ or hired staff) is required to provide security, fill the fish 

feeders and clean the net cages as required. The consultants recommend the use of this enhancement 

technique in specific spring-fed ponds or lakes as a less costly capital investment to semi-natural pond 

rearing. 
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Broodstock Transfers 

Broodstock transfers entail the collection of genetic broodstock from the same or nearby stream which 

have similar biological characteristics and their release prior to spawning in the specific stream or 

lake to rehabilitate the resource. This technique has many advantages, however, broodstock transfers 

are not recommended for scarce genetic strains of speckled trout or salmon since more effective 

technology is available for these scarce genetic strains. 

Salmonid Broodstock Reconditioning 

Atlantic salmon reconditioning has been the subject of applied research in the Maritime Provinces for a 

number of years (Hill, 1976; Gray, 1976;Gray et al 1987; Johnston et al. 1987; Johnston et al 1990; Johnston 

et al 1992) it has subsequently been utilized in several other areas such as the Mirarnichi River estuary, 

Quebec and the New England States. It is a proven technique to recondition Atlantic salmon kelts for 

the production of good quality eggs, for harvest by native communities and commercial fishermen, for 

release in streams or ponds for freshwater angling or estuarial trolling, for the sale of eggs to 

aquaculture or enhancement projects, for broodstock transfers to streams requiring specific genetic 

strains, etc. when the technology is implemented by experts in this field. 

The same principle could be applied to rehabilitate scarce genetic strains of wild speckled trout 

broodstock so that broodstock efficiency is improved. The consultants suggest that this broodstock 

reconditioning technique could be utilized to rehabilitate scarce genetic salmonid stocks: (a) to provide 

trout eggs, fry or fingerlings for stocking in barren habitat or for rearing in satellite rearing facilities 

operated by native and non-native community groups, and (b) to provide juvenile Atlantic salmon for 

resource enhancement in suitable streams. 

Stream Sanctuaries : No-Kill Zones 

Many conservationists have recommended the establishment of stream sanctuaries and no-kill zones to 

rehabilitate trophy speckled trout stocks in designated streams. The question of whether "hook and 

release" or "no fishing" should occur in these zones requires further discussion and should form part of 

the stream enhancement plan for specific areas. 

The consultants suggest that stream sanctuaries be established in designated streams or lakes to 

alleviate angling pressure on heavily exploited stocks. The "no fishing" approach should be 

implemented in streams sanctuaries where the potential exists to establish trophy speckled trout 

fishing or establishment of sea-run trout as a world class angling opportunity. "No-Kill" or "hook and 
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release" zones should be established in other streams in order to rehabilitate the resource and ensure 

self-sustained trout stocks for improved angling. These two approaches need to be discussed with local 

watershed groups; they could be implemented on a voluntary basis or by the implementation of 

appropriate regulations after consultation. 

Streamside Incubation Boxes 

Upwelling streamside incubation boxes using astro-turf substrate come in various designs and sizes. The 

most practical incubation boxes are models similar to the 'Wynn Incubation Box" constructed of plywood 

with aluminum screens and astro-turf. This type of upwelling incubation box was designed to incubate 

approximately 20,000 - 30,000 salmonid eggs. Another useful design is constructed of fiberglass utilizing 

the same upwelling principle but capable of incubating approximately 60,000 salmonid eggs. 

Utilization of the technique requires that water is gravity fed to the box. The resultant unfed trout fry 

could be stocked in satellite rearing tanks for subsequent growth and release, or released directly into 

target streams or lakes. This enhancement technique improves incubation survival rates and should 

work well when fry are stocked into barren habitat. The public relations and educational value of 

streamside incubation is excellent. An evaluation of the utility of streamside incubation projects under 

different stream situations is needed; however, the technique is cost-effective and would stimulate the 

interest of watershed groups as well as their stewardship in the resource. It is not recommended by the 

consultants for scarce genetic strains of salmonids. 

I Stakelt~lde~"inv~lvement a11d Collab~ration-. 
. . ·.;. .. ;.· . . . . . . .. . 

··:· 

All Nova Scotians are stakeholders in the fisheries _resource and this relationship carries with it the 

responsibility for careful stewardship. There is a need to clarify the roles, responsibilities and 

consultative mechanisms needed for effective participation by native and non-native groups in the 

recreational fishery. In the past government agencies have sometimes been reluctant to involve 

stakeholders in policy and decision making. The consultants suggest that attitudes must change with 

respect to stakeholder involvement in the recreational fishery so that strong partnerships are formed 

between native and non-native groups and government agencies. Stakeholder involvement and 

collaboration should be extended to participation in rehabilitating the fisheries resource, harvesting 

the resource, policy formulation, and decision-making to establish sound resource management 

strategies and to foster stewardship. 
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Education and dialogue should be initiated to work out details of the respective roles of stakeholders 

since it is generally recognized that government agencies can no longer shoulder complete responsibility 

for all components of the recreational fishery in view of fiscal and person power constraints. Strong 

partnerships and collaboration with all stakeholders will help governments carry out their mandate 

to manage the fisheries resource. Consultative mechanisms are already in place (i.e. Recreational 

Fisheries Advisory Council (RFAC) in each Recreational Fishing Area or Zone Management Advisory 

Committee (ZMAC) in each Salmon Fishing Area or Salmon Management Zone) to discuss issues and 

concerns. A select number of individuals from the native and non-native sectors could represent 

stakeholders on an Advisory or Steering Committee established to formulate policy and decision­

making regarding future resource management strategies for the_ recreational fishery. 

There are a variety of projects where native and non-native (watershed) groups could participate in 

rehabilitating the fisheries resource and developing the industry. Some activities where watershed 

groups could participate are listed below : 

1. Formulation of conservation principles; 

2. Stock assessment projects e.g. operating counting fences, electrofishing, lake surveys, creel 

census, snorkeling surveys, redd counts; 

3. Collection of specific information required to manage the fisheries e.g. creel census; 

4. Installation of fish habitat improvement devices; 

5. Resource enhancement projects such as stocking, streamside incubation boxes, satellite rearing, 

salmon kelt reconditioning, pond / lake cage semi-natural rearing, broodstock transfers, 

broodstock collection; 

6. Collection of stream habitat inventory data; 

7. Water quality sampling; 

8. Clearance of stream debris and minor improvements to fish passage - gravel bars, natural and 

man made barriers causing partial obstructions (blasting, small fishways); 

9. Stream bank stabilization; 

10. Selective cutting of trees along stream banks; 

11. Improvements to rearing habitat (e.g. boulder placement, half logs, gabions); 

12. Improvements to spawning.habitat (e.g. gravel placement); 

13. Broodstock collection and holding; 

14. Broodstock transfers; 

15. Stream acidity control - (e.g. lake liming, liming wheels/barrels, placement of limestone 

spawning gravel); 

16. Stream/lake fertilization; 

17. Assistance in monitoring flows or construction of flow control dams; 
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18. Applied research projects; 

19. Holding and angling pool restoration; 

20. Stocking juvenile salmonids (unfed fry, fall fingerlings) from hatcheries; 

21. Collection of catch and effort statistics; 

22. River protection and surveillance regarding the establishment of broodstock sanctuaries, 

pollution, gravel removal, arid other habitat disruptions; 

23. Monitoring fishway traps; 

24. Assistance in biological evaluation of enhancement projects; 

25. Assistance at hatcheries - feeding, cleaning ponds, tagging; 

26. Harvesting the resource such as guiding and outfitting enterprises, operating fishing lodges, 

conducting tournaments, conducting winter ice-fishing derbies; 

27. Establishment of fly fishing schools/tackle shops; 

28. Developing value added products such as smoking reconditioned salmon and trout; 

29. Sea-ranching and terminal harvest where stocking provides surplus salmonids; 

30. Education and public awareness projects. 

These activities, among others, would create employment and income opportunities associated with the 

recreational fishery. Along with the many opportunities listed above native communities could create 

employment and income by rearing rainbow trout (e.g. triploids) or speckled trout for fishing derbies at 

specific locations in their respective RFAs; establish smoke houses for reconditioned salmon or trout 

grown by the band or create year round angling opportunities in designated lakes for winter ice-fishing. 

The effective participation of native and non-native groups in habitat and resource protection, 

conservation and enhancement is inextricably Jinked to the long-term preservation and expansion of the 

recreational fishery. Native and non-native communities will require education, training and 

assistance in terms of biologicaUtechnical advice in the planning and implementation of projects 

related to the recreational fishery. 

A long-term comprehensive plan should be developed with aboriginal communities in Nova Scotia 

which would include their participation in the development of the recreational fishery, stream 

rehabilitation, and resource enhancement. Such a plan would also identify job creation and economic 

opportunities for native communities in the fisheries/tourism and aquaculture sectors. Many of these 

are listed in this section, others include : 
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1. Wilderness Camping and Canoeing : 

• provision of supplies at check points 

• conduct education/training programs for canoeists : how to pack supplies, building 

canoes, fly tying, paddling, poling 

• rental of canoes 

• management and clean-up of camp sites 

2. Stock Assessment : 

• participation at counting fences, barriers, electrofishing, redd counts, etc. 

• assist in operating tag and recapture traps on a continuous annual basis 

3. Resource Protection : 

• train Native Conservation Officers with similar powers to DFO Fishery Officers 

• patrol the native fisheries as well as other lakes and rivers to enforce fishery, 

environmental, and hunting regulations 

4. Develop Hunting and Fishing Lodges : 

• guiding, charter boat operations 

• operating the lodge facilities 

• training sport fishermen to fly fish, fly tying 

• training in canoeing, wilderness camping, tracking, hunting 

• tourism activities 

IEducatj.(J!l;and Public Awareness 

The NSDOF through its Adopt-A-Stream program, extension activities, and trout education packages 

have embarked on a meaningful program of education and public awareness. Similar efforts have been 

on-going by DFO through the preparation of fact sheets on various species for public information and 

education, slide talks, visits to schools, and meetings with community groups. Some community groups 

have also independently initiated education programs in their local areas. 

These initiatives will be vastly expanded by the Atlantic Salmon Federation through their ASF 

School Education Program. This ASF program is expected to last four (4) years and is structured on the 

successful program carried out by S.E.P. in British Columbia. Curriculum material will be directed at 
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three (3) groups : kindergarten and early grades, grades 4 - 6 and grades 7 - 9. Instruction and training 

for designated teachers will be carried out at St. Andrews, with a second session held in Newfoundland. 

This initiative is a welcomed component of the Sport Fishery Enhancement Program and should have a 

very positive impact on youth regarding conservation, protection and enhancement of the fisheries 

resource. It should also stimulate interest in the recreational fishery and the need to protect and 

enhance fish habitat and the fisheries resource in Nova Scotia. However, more can be done. Education 

and cooperative projects undertaken with various industries are required. Resource users, industry, 

legislators, judiciary and other government agencies also require more education regarding the value of 

the resource and sharing the resource. More education and communication is needed on the introduction 

of specific exotic species to designated areas where damage to native stocks could occur, on-going 

research and a variety of other issues related to the recreational fishery. 

Education programs describing the importance of healthy aquatic ecosystems must be created for both 

anglers and non-anglers. Packages directed at different target groups could be developed around one or a 

series of videotapes that use high profile individuals to explain the importance of aquatic ecosystems. 

For example, angling audiences would respond to popular conservationists describing the reasons for 

protecting fish habitats or catch-and release angling in Nova Scotia. Seminars promoted by these 

individuals could be conducted across the province; videotapes, television and radio advertisements, 

posters, and brochures could be prepared. Various promotional devices could be employed to maximize 

the participation in the aforementioned seminars such as lotteries for fishing trips, boats, canoes, 

fishing equipment and scenic paintings or prints. 

Developing education packages for younger audiences that would be distributed to schools should be a 

principle objective. Young people will be the resource users in future years and they are also more 

adaptable to "new" ideas than many longtime users. 

The Nova Scotia Recreational Fisheries Strategic Development Plan should promote education and 

public awareness of the need for conservation of the fishery resource. It should also foster public 

awareness of the importance of all wildlife species and the need to integrate fishery development 

initiatives with those of other wildlife and natural resources as a means of resolving potential conflicts 

in Nova Scotia watersheds. In summary, conservation, recreational fisheries management, fish 

habitat protection and improvement, and enforcement activities are all dependent on education. It is 

recommended that : 
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• the public, anglers, industry and legislators be educated regarding the value of the recreational 

fishery so that a better understanding is fostered of the need to protect healthy aquatic ecosystems 

and the fisheries resource; 

• ail stakeholders be educated on the need for conservation and the limitations of the fisheries 

resource; 

• all stakeholders be educated to change angler attitudes towards overharvest, the need to utilize 

other species (e.g. yellow perch, white perch, gaspereau, shad, striped bass, brown trout, etc.) and 

reduce their catch of declining stocks of speckled trout and salmon; 

• fish habitat and resource enhancement initiatives be implemented to foster involvement, 

understanding, ownership and respect for conservation of fisheries resources; 

• fact sheets, brochures, posters, TV videos, radio advertisements, seminars and other 

communications (communication plan) be prepared and distributed to target groups such as schools, 

the public, all stakeholders, industry, tourism, the judiciary and legislators on topics such as : 

conservation, under-utilized species, resource conflicts (species, hydro development, forestry and 

agricultural practices, industries), industrial and municipal pollution and sewage treatment, 

applied research, enforcement efforts, fishing regulations, enhancement projects, new fishing 

opportunities, sport fishing techniques (e.g. fly fishing, trolling, and angling techniques for shad, 

striped bass, gaspereau, smallmouth bass, yellow perch, white perch) and winter ice fishing; 

• cooperative projects be undertaken with industry and other government agencies to promote 

Integrated Resource Management and an understanding of the recreational and economic value of 

the recreational fishery. 

There are some specific concerns for the management of recreational freshwater fisheries in Nova 

Scotia. These include rehabilitating acidified lakes and streams to establish viable fish populations, 

rehabilitating speckled trout fisheries in lakes dominated by stunted perch populations, and 

determining the impacts of introduced smallmouth bass on speckled trout populations. These types of 

problems are complex and require intensive efforts for their resolution. Additional funds, university 



152 

research, consultant studies and contract funds dedicated to addressing the research requirements for 

fisheries management in the province are required. Research initiatives should concentrate on basic 

fisheries research and experimental management studie.s designed to enhance provincial fisheries. 

Research studies could include determining the effects of large predator introductions (e.g. adult brook 

trout) on dwarf or stunted perch populations in lakes, determining levels of contaminants (pesticides, 

herbicides, and heavy metals) from agricultural practices on fisheries resources, the feasibility of 

liming to restore brook trout in acidified lakes, alternative angling opportunities for acidified lakes 

such as put-and-take fisheries for non-traditional species, and examining the ecological and economic 

impact of stocking 1 + versus O+ brook trout in various lake and stream types. Such projects could be 

identified and prioritized by fisheries managers and undertaken by fisheries researchers. 

Experimental management studies should be carried out with incentives for cooperative research with 

university and college researchers - incentives could include provisions for financial support (e.g. 

establishing a Nova Scotia University Fisheries Research Fund) and logistic support (e.g. providing 

equipment, personnel, etc.). 

Stock Assessment 

Successful management of a fish stock requires an understanding of its size and structure over several 

generations. Population abundance and structure must be described to determine limits on production for 

management of a fishery, and to detect changes in fish populations due to long term trends in ecosystem 

dynamics or as the result of unpredictable perturbations. _A program should be initiated to undertake 

lake and stream assessments of fish communities across the province. The long term goal of the 

assessment program should be the description of all lakes and streams in the province. However, in the 

short term there will be priority water bodies for assessment in each RFA (e.g. Highland lakes of Cape 

Breton, reservoir lakes of Kings County); index lakes and streams could be considered in each RFA. 

The assessment should be designed to provide the most accurate estimate of the fish community and the 

limnology of the waterbody. Fish population estimates for sport and forage species should be based on 

accepted fisheries techniques (e.g. mark-recapture studies). Assessment of Atlantic salmon stocks in the 

major rivers should continue to be a high priority. These stock assessment studies should be 

implemented in cooperation with native and non-native community groups. 

Experimental Lakes Program 

The Experimental Lakes Program should consist of the following components among others : lake 

surveys; stock assessment; limnological studies including their physical and chemical profiles, 
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plankton, benthos, bathymetry, littoral and shoreline structure, and availability of lake spawning and 

rearing habitats for various species; lake management scenarios; mitigation of acidic precipitation; 

interspecific interactions between various species such as speckled trout, rainbow trout, brown trout, 

yellow perch, smallmouth bass, white perch, landlocked salmon, etc.; lake fertilization; and 

improvement of lake fish habitat. 

Other areas for applied research include : 

i) Acid Mitigation in streams and lakes; 

ii) Control of Siltation; 

iii) Fish Passage Problems and Flow Control/Regulations; 

iv) Fish Habitat Improvement; 

v) Dynamics of fish communities; 

vi) Cost effective techniques to enhance Atlantic salmon, sea-run speckled trout, resident speckled 

trout, shad, striped bass, smallmouth bass and other potential recreational species; 

vii) Socio-economics of recreational fisheries; 

viii) Techniques to standardize data collection, storage and analyses; 

ix) Potential of estuaries to grow salmonids and other recreational species; 

x) Stream and lake productivity; 

xi) Smallmouth bass, shad, striped bass, white perch, landlocked salmon; 

xii) Spawning requirements of recreational species; 

xiii) Recreational fishery enhancement and management in the Bras d 'Or Lakes; 

xiv) Overwinter habitat for salmonids; 

xv) Development of winter recreational fisheries for stocked rainbow and speckled trout, white 

perch, smelt, etc.; 

xvi) Saltwater stocking of juvenile salmonids; 

xvii) Put-grow-take fisheries for recreational fishing, fishing derbies or winter ice-fishing. 

Excellent opportunities exists for the expansion of recreational fisheries for speckled trout, sea-run 

speckled trout, Atlantic salmon, rainbow trout, brown trout, striped bass, smallmouth bass, shad, white 

perch, yellow perch, gaspereau, and smelt in specific areas of the province. However, it should be 

noted that certain species have declined in some RFAs and cannot withstand current or expanded 

recreational fishing exploitation. For example, except in certain lakes in Cape Breton (RFA 1), 
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Guysborough County (RFA 3) and a few lakes in RFA 2, speckled trout stocks have declined and are in 

need of restoration. Atlantic salmon stocks in the Inner Fundy rivers have experienced serious declines, 

whereas fall runs of salmon along the Northumberland Strait (RFA 2) are in better shape e.g. 

Margaree River (RFA 1). Current opportunities for sea-run speckled trout fishing are modest and 

restricted to specific rivers in RFA 1, 2, 3. Currently brown trout fishing in specific rivers along the 

Northumberland Strait (RFA 2), Guysborough County (RFA 3) and some Inner Fundy rivers (RFA 2) are 

good. Striped bass fisheries in the Annapolis River (RFA 5) and Stewiacke - Shubenacadie rivers (RFA 

5) are good while in certain rivers along the Northumberland Strait (RFA 2) such as East River 

(Pictou), River Philip, and Pugwash, they are modest. Recreational fisheries for shad in the 

Annapolis River and some other rivers in RFA 5 are excellent; shad fisheries in RFA 3 offer modest 

opportunities except in the LaHave Rive where the potential is good. Smallmouth bass fisheries offer 

excellent potential in RF A 5 and also in certain lakes in RF A 3. Gaspereau, a relatively unexploited 

recreational species offers excellent potential in several rivers in each RFA including the S/W 

Margaree (RFA 1), LaHave (RFA 3), Gaspereau (RFA 5) and River Philip (RFA 2). 

Opportunities exist to develop new recreational fisheries where these are cost effective : 

i) Recondition black salmon for release into rivers or lakes for angling and natural spawning; 

ii) Introduction of landlocked salmon into designated lakes identified in Table 31 after studies of 

these lakes have been carried out regarding their suitability (e .g. Grand Lake); 

iii) Bras d'Or Lakes is perhaps the best recreational fishery opportunity in the province and 

should receive the highest priority for development; 

iv) Large scale enhancement of speckled trout stocks in the Highland lakes of Cape Breton, and 

other suitable lakes in RFA 1, 2, 3, 5 offer great potential; 

v) Enhancement of sea-run speckled trout stocks in the streams/rivers of RFA 1, 2 and some 

streams/rivers in RFA 3 and 5 where pH conditions are suitable offer excellent potential; 

vi) Striped bass and shad recreational fisheries have excellent potential in specific rivers at 

present and these can be expanded; 

vii) Smallmouth bass recreational fisheries offer excellent potential; 

viii) Winter ice-fishing for smelt, speckled trout, rainbow trout, white perch, yellow perch, etc. 

have excellent development potential in designated areas; 

ix) Development of summer, fall and winter fishing derbies offer excellent potential; in a few cases 

these could be based on wild trout stocks, however, in the majority of situations the~ wou~d b_e 

based on put-grow-take trout stocking techniques. Other species that would provide excellent 

potential for tournaments would include, shad, smallmouth bass, smelt, rainbow trout, brown · 

trout, striped bass, yellow perch, etc.; 

x) U~Fish enterprises offer good potential for expansion; 
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xi) Black salmon fishing in designated rivers where target spawning requirements have been met 

(e.g. Margaree River) offer modest potential; 

xii) Other opportunities are discussed in the section on each RFA. 

The Nova Scotia Department of Tourism and Culture is targeting recreational fishing as part of its 1993 

marketing strategy. It is important that effective communication occurs between DFO, NSDOF and 

NSDOTC to ensure that the recreational fishery is promoted in the best interests of the province. In 

other words, tourism should be aware of the species having the best potential for recreational fishing 

in each part (RFA) of the province (i.e. rivers, lakes). For example, promotion of Atlantic salmon 

fishing in the Inner Fundy rivers would be misleading to say the least. Rather, promotional efforts 

(brochures, TV, other media, sportsman shows, etc.) should target species which are in good shape. 

l~rogram .Delivery and Ev~hiation 

Infrastructure 

During the consultations and studies carried out by the consultants, native and non-native community 

groups expressed concern about the need to clarify the roles and responsibilities of Federal (DFO)'and 

Provincial (NSDOF) agencies regarding recreational fisheries management, the need to recognize 

native rights, and the need for governments to delegate more responsibility to stakeholders in all 

aspects of the planning, development and implementation of the new strategic plan. Concern was also 

expressed about the lack of Integrated Resource Planning and Management in the province. Many 

community or watershed groups identified the lack of biological and technical advice available to 

them in preparing watershed management plans, collecting accurate biological data, assessing stock 

status in rivers and lakes, acquiring the necessary permits, implementing stream enhancement projects 

and evaluating progress in their projects. In recognition of these concerns the consultants have proposed 

a schematic diagram of one of several approaches which could meet the needs of stakeholders and 

governments in implementing the strategic plan for the Canada-Nova Scotia Cooperation Agreement on 

Recreational Fisheries. 
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It is suggested that the Native and Recreational Fisheries Management Board meet as required during 

the year to manage the Recreational Fisheries Development Program. The Management Board could 

hold formal meetings with the (a) Native and Recreational Fisheries Advisory Committee -

Freshwater and Anadromous; (b) Native and Recreational Fisheries Advisory Committee - Tidal and 

Marine; (c) Native Fisheries Advisory Committee; and (d) Integrated Resource Management Advisory 

Committee, as required but normally once each year. The four advisory committees would provide 

advice on policy and direction to the Management Board, would review projects, and would serve to 

stimulate cooperation among various government agencies (Federal/Federal; Provincial/Provincial; 

Federal/Provincial), Native people (Native/Federal; Native/Provincial; Native/Native; and 

Native/Non-Native), and other community or watershed groups i.e. non-government organizations 

(NGO/Federal; NGO/Provincial; NGO/Native; and NGO/NGO). The composition of the four 

advisory boards is flexible and only suggestions are provided by the consultants. 

It is suggested that existing consultative mechanisms (RFAC, ZMAC) be streamlined into one body -

tentative representation on the Regional Fisheries Advisory Committees for each RF A is suggested. It 

is also proposed that the designated Recreational Fishing Areas by DFO and NSDOF be streamlined 

into one zonal categorization. A Federal/Provincial working group should be established to discuss 

these issues in the context of multi-species recreational fisheries management and recognizing that 

similar membership lists currently exist for both ZMAC and RFAC. 

Projects submitted by watershed groups would be reviewed at the Regional Fisheries Advisory 

Committee level first and the best projects would be forwarded to the Native and Recreational 

Fisheries Advisory Committee - Freshwater and Anadromous for review and approval. Projects 

submitted by the Saltwater Recreational Fisheries/Charter Boat operators would be considered 

separately by the Native and Recreational Fisheries Advisory Committee - Tidal and Marine because 

of their different needs. Projects submitted by native groups would be reviewed by the Native Fisheries 

Advisory Committee. 

A Scientific/Technical Advisory Committee with representatives from DFO and NSDOF would 

provide advice to the three provincial advisory committees (Freshwater and Anadromous; Tidal and 

Marine; Native) on science and management issues or technical aspects of the program as requested. 

They would also liaise with the Technical Review Committee during the final screening and review 

process as requested . 
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It is suggested that a Recreational Fisheries Development Office (RFOO) be created to carry out the 

day to day operations of the program, provide direct assistance to watershed groups or project 

proponents in the freshwater, anadromous or marine sectors and implement a communications plan. The 

office could be divided into two or three sections to provide advice/ expertise and administer various 

components of the recreational fisheries (Freshwater, Anadromous, Marine). Fiscal resources would be 

required to hire biological, technical and administrative contract staff to operate the program 

effectively. Consideration could be given by DFO and NSDOF to providing PY's to the Recreational 

Fisheries Development Office as part of their contribution to the Canada-Nova Scotia Cooperation 

Agreement on Recreational Fisheries. Other considerations in staffing would be a native advisor, a 

community planner, a biological advisor, and administrative, clerical and secretarial staff. Access to 

the Scientific/Technical Advisory Committee for expert advice, and input from other 

Federal/Provincial experts on fish habitat improvement, stream/lake fertilization, liming techniques, 

hatchery production, engineering, stock assessments, marine fisheries, resource enhancement 

technology, etc. would be essential for the Recreational Fisheries Development Office to be effective. 

Physical infrastructure requirements to implement the program (NGO equipment, DFO / NSDOF 

hatcheries, fishways, resource enhancement and fish habitat improvement infrastructure, etc.) are 

described elsewhere in this report. 

Watershed Management Plans 

Comprehensive watershed management plans should be developed for each watershed by a community 

group with assistance from the RFDO. Components of a typical watershed management plan are 

outlined in Appendix IV; it is suggested that these be prepared during the first year of the program. 

Thereafter, in years 2 - 4, the plans would be implemented. 

Screening and Review Process 

The proposed screening and review process for each project is outlined in Figure 12. It is suggested that 

all applications for funding and/or approval should reach the Recreational Fisheries Development 

Office (RFDO) by January 31, each year. The proposal would be briefly reviewed by the RFDO to 

ensure pertinent information was present in the application and then forwarded to the Technical 

Review Committee (TRC). If required, the TRC would seek advice from the Scientific/Technical 

Advisory Committee or other appropriate government agencies/experts for comment or advice; 

otherwise it would be reviewed by the TRC. The function of the TRC would be as follows: 

• To review the proposals according to a list of approved criteria and in the context of Integrated 

Resource Planning and Management. 
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• To provide bio-engineering advice re: design and efficiency of fish passage facilities e.g. fishways, 

culverts, draw down structures, hydrology, etc .. 

• To ensure the project has the required licenses, watercourse alteration permits, and ensure that 

these were being reviewed and/ or approved by the appropriate Watercourse Alterations authority 

(NSOOE, DFO) or by EIA or EARP if required . 

• To ensure the proposal was reviewed/approved by the Fish Health and Introductions Committee if 

required. 

• To provide scientific and technical advice on stream survey methodology, fish habitat 

improvements, assess the need for stocking and ensure that appropriate stream/stock enhancement 

techniques were suitable. 

• To review I advise on estuary or coastal I deep sea recreational fishery projects, opportunities, 

fishing derbies, promotion, etc .. 

• To review project costs and make recommendations regarding the proposal to the RFOO by February 

15. 

It is suggested that the Management Board would review project applications and RFDO 

recommendations in the context of available funds for specific components of the Canada-Nova Scotia 

Cooperation Agreement on Recreational Fisheries and provide a decision. This decision would be sent 

back to the proponent by March 31. 

Project Evaluation Criteria 

Some of the suggested criteria for evaluating individual projects are outlined: 

I. Watershed Management : Does the project demonstrate initiatives to control harvest/ demand, 

enforcement initiatives, promote conservation and sustainable development goals. Is a multi­

species approach advanced in the project's objectives. Is stock assessment part of the project at 

its beginning. 

II Watershed Planning/Project Design Feasibility : Does the project contain initiatives oriented 

towards accurate data collection to improve the resource and habitat databases. Will the 

project develop a sound watershed plan whose elements are consistent with the goals and long­

term objectives of the Canada-Nova Scotia Strategic Development Plan. Are species and user 

conflicts considered in the plan? Is the project well thought out? Does it propose to use the best 

technology available? Has advice from the RFDO, DFO, NSOOF or consultants been used to 

design the project and assist in its implementation and evaluation? 
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Ill Enforcement : Does the watershed group have initiatives (e.g. education, river watch, report-a­

poacher, river wardens, 1-800 numbers) to improve and complement enforcement efforts 

regarding regulations, surveillance of potential environmental problems, poaching, public 

relations, conservation/education (e.g. signs, literature, etc.). 

IV Integrated Resource Management : Have the project proponents involved industry in the 

planning; do they have support from industry and other government agencies to avoid conflict 

and achieve the benefits projected? Has the watershed group, outfitter, charter boat operator, 

U-Fish pond operator, obtained support for their proposal from other stakeholders? 

V Watershed Group : What is the experience/commitment of the group? Have they implemented 

successful projects in the past? Will this project involve a long-term commitment which the 

group accepts responsibility for? 

VI Funding : Does the proponent have other funding sources? How much funding is requested 

annually? What is the proportion of funding generated from other sources? What is the 

benefit:cost of the project?' 

VII Regional Fish Production Goals for Recrea tional Fisheries : What are the fish production and 

recreational fisheries harvest projections from the project? Are all RFAs considered for 

funding? Are the best opportunities funded in each RF A? Will the project take pressure off the 

harvesting of wild stocks? Will the project initiate new fishing opportunities or utilization of 

non-traditional species? 

V Ill Applied Research : Evaluation : Is the project targeted at applied research carried out in 

cooperation with DFO or NSDOF to advance knowledge/technology associated with fish 

habitat improvements, resource enhancement, stock assessments, modeling, species interactions, 

stream/lake productivity, etc.? Is the project to be evaluated using appropriate 

methodologies? 

IX Education, Public Awareness and Communication : Does the project promote education of youth, 

industry, legislators, judiciary, anglers or other watershed groups? Will improved public 

awareness and education be imparted in the communications proposed in the project, e.g. 

newsletters, brochures, videos? 

X Socio-Economic Development : Will the project contribute to viable private enterprises where 

job creation, income and economic impact is significant? Are the economic impacts in rural 

areas? What is the benefit:cost of the project? Are regional economic goals of the Canada­

Nova Scotia Cooperation Agreement on Recreational Fisheries advanced by the project? 
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Program Evaluation 

A crucial aspect of any development program is a system to monitor and evaluate its progress. 

Performance indices are required to measure the performance of the projects in terms of key criteria 

established for the program. These criteria should reflect societal and governmental objectives for the 

program. 

Indices related to fish production, job creation, income generation are included as well as indices related 

to the aspirations of resource users and resource managers. Target performance levels should be set for 

projects and programs; a system to collect the information required to measure the actual performance of 

projects should be built into the design of the program. Evaluation of the program should take place at 

periodic intervals. 

The overall success of the Recreational Fisheries Development Program could be evaluated by a 

variety of factors. The consultants have attempted to identify some of these parameters including the 

intangible benefits which are difficult to measure. (Not necessarily in order of priority). 

1. How has cooperation between government agencies, native peoples, and watershed groups been 

improved? 

2. Have the consultative mechanisms implemented been streamlined and do they provide 

effective communication between stakeholders and governments? 

3. Have the roles and responsibilities of various government agencies been clarified and 

agreements or M.0.U.'s developed? 

4. Has an effective program delivery mechanism been developed? 

5. Has infrastructure been improved to maintain the recreational fishery into the 1990's? 

6. Has an effective communications plan been developed with brochures, newsletters, fact sheets, 

TV videos, radio advertisements, and newspaper stories? 

7. Has education initiatives such as those identified in this report changed angler attitudes, 

improved awareness of, and implementation of conservation practices, improved the sport 

harvest on non-traditional species, improved technology transfer, increased public involvement 

and commitment, reduced resource user conflicts, and improved integrated resource management? 

8. Has enforcement been improved? 

9. Has a diversity of fishing experiences been developed? 

10. Has species diversity improved and are effective regulations in place to control undesirable 

introductions? 

11 . Has the overall enjoyment of fishing improved? 
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12. Has the health of aquatic ecosystems been improved? 

13. Have recreational harvests of endemic species such as speckled trout and Atlantic salmon met 

target projections? Have recreational harvests of non-traditional species increased? 

14. What is the quantity of fish habitat that has been improved? Has water quality improved? 

15. How much has habitat productivity improved? 

16. How much has fish production increased? 

17. Has recreational fisheries management adequately addressed the supply and demand 

equation? 

18. Are long-term funding mechanisms in place to sustain a significant portion of the costs 

associated with maintaining the recreational fishery? 

19. Do stakeholders feel the investment has been a success? 

20. Have required development objectives been achieved? 

21. Have regional socio-economic goals for job creation and income been achieved? 

22. Have goals for native people been achieved in terms of food, jobs and income? 

23. Has the number of fishing days, number of anglers and number of desired species caught per unit 

of effort increased? 

24. Has new knowledge been generated? Is an effective applied research program in place? 

25. Has the economic impact and economic value (willingness to pay more to fish) of the 

recreational fishery achieved target levels? 

26. Have the aspirations of recreational fishermen, non-consumptive users, industries related to 

fishing, and the general public been met? 

27. Have the major problems and issues identified in this report been resolved? 

28. Have the intangible societal benefits been met? 

l§~~~~~~~i'B~ge.itipJ!11J risheries o~".e!op~;~~rieq;j; 
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One of the aspects of the study was to examine mechanisms for long term funding which could be 

implemented to support recreational fisheries development initiatives. This is extremely important 

because the funds raised could be used as seed money to access other government departments for 

matching funds or work in-kind. Some recreational fisheries groups estimate that for every $10,000 

they raise, this can generate in the vicinity of $40,000 of additional funds from other sources. 
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The 1990 Survey of Sports Fishing in Nova Scotia asked the anglers "How much more would you be 

willing to pay to fish?". A large percentage said they would be willing to pay $5 - $20 or more per day 

to fish. This suggests that the license fee or siinilar fee could be raised to provide further funds. 

Fish Stamp 

In a number of meetings the consultants attended there was overwhelming support for the concept of a 

recreational fish stamp similar to the duck stamp for hunters. This support was contingent on the 

revenue raised by the stamp being given to an umbrella non-government group to administer. The 

suggested cost of the stamp varied from $3 to $10. 

In the Nova Scotia Survey, anglers were asked among other financial questions their current opinion of 

the price of a license; 2.9% said it was too low, 69.7% said it was appropriate and 25.7% said it was too 

high. Yet when the same anglers were asked a different question: "Would you be willing to pay more 

for a license?" - 58 .3% said yes, 39.1 % said no and 25% were undecided . 

It appears that the majority of anglers would be willing to pay for a fish stamp. The projected income 

from a fish stamp is as follows : 

Projected Revenues from Fish Stamp 

Licenses Issued Cost of Stamp 

$3 $5 $10 

70,000 210,000 3.50,000 700,000 

80,000 240,000 400,000 800,000 

100,000 300,000 500,000 1,000,000 

If each angler, whether licensed or not had to buy a fish stamp at a cost of $5 then there would be 

$500,000 raised as seed money to undertake recreational fisheries initiatives. If the fish stamp cost 

was $10, projected revenue for recreational fisheries projects would be $1,000,000 annually. 

Trust Fund 

A second idea to generate an ongoing source of funding was a trust fund where individuals and firms 

could make tax deductible contributions to the Recreational Fisheries Trust Fund. The income generated 

by the fund would be used each year for the development of the recreational fisheries and would be 

administered by the same group administering the recreational fish stamp. In spite of the many trust 

funds in existence and competition for these dollars the sport fishery has a large number of participants 

with wealth who could decide to make sizable donations to a charitable fund which would be used to 
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improve their favorite sport. A large fund would be needed before there was a substantial source of 

interest revenue. 

Trust funds that would allow for the issuance of tax deductible receipts would attract the attention of 

private and corporate sponsors of the plan especially if the donations were used directly for restoration 

and conservation purposes and some publicity were afforded to the donors. 

Private Corporations 

Private corporations such as pulp and paper or mining corporations have large holdings of land and are 

responsible for the development of road networks. If these were made accessible to the public for 

recreational fishing, allowances could be made for these companies to charge a user fee to offset the cost 

of maintaining these roads. This idea of an access "pass" or "permit" would be acceptable to many 

anglers if a portion of the funds collected were applied to the development of recreational fisheries and 

these corporations were involved with watershed groups in the management of fish and wildlife on 

their lands. 

Another concept would be for a company to adopt a river and contribute tax deductible funds each year 

to the watershed group responsible for improving that watershed. 

Sponsorship 

Many companies would be willing to assist in specific projects if it would be of mutual benefit to the 

sponsor and the angling group. For example, if an event was hosted at a specific hotel or motel the 

participants would get a group rate plus a "free weekend" as a prize for a fund raising raffle, etc .. This 

approach has been successful in the sponsorship of fishing derbies in the tidal waters. An event similar 

to the Halifax Boston Whaler Sea Derby could be developed with company sponsors who have a 

commercial interest in the growth of the sport. 

Habitat Restoration Fund 

There is a need to establish a habitat restoration fund which would be administered by a nonprofit 

umbrella community group. The fund would accept money from different sources and use it to support 

community based restoration of fish habitats or stewardship programs to ensure the productivity of 

fish habitats. 

This might be similar to Wildlife Habitat Canada or the Provincial Environment Funds. Funding could 

be partially from government, however, the majority would come from tax deductible donations, 

conservation stamps, compensation payments from industry for the inevitable habitat losses and court 



167 

fines that ensue from their business activities. Compensation payments are sometimes offered to fish 

habitat managers by proponents who are willing to pay for inevitable habitat degradation caused by 

their project. In many cases they are unwilling or unable to undertake fish habitat restoration 

themselves. This leaves fishery managers in a tough position and approval is often given without a 

compensation agreement. A habitat fund would provide an arms' length solution for both groups. Funds 

would in most cases be targeted for specific stocks or watersheds and could be restricted to the 

implementation of a detailed restoration plan. 

Court fines have been used for this type of work: however, changes in the Fisheries Act may be needed 

to enable government experts more authority in directing how fines should be used to ameliorate 

environmental damage. Since DFO cannot accept fines for this work it could go into a trust fund to 

implement restoration. Funding would be required to establish the legal framework to implement this 

approach. 

Other Ideas 

The sale of prints, stamps, raffles and dinners promoted by Ducks Unlimited, the Atlantic Salmon 

Federation and other wildlife groups have been very successful in the past and could be implemented by 

the aforementioned umbrella, community or watershed group. 

A pilot project suggested by the consultants for watershed specific management on the Margaree River 

discussed some funding options which could be adapted to other rivers or lakes. A brief description of 

this approach follows. 

I. The "sanctuary" on the Margaree River should remain closed for conservation reasons. However, 

the consultants proposed that a pilot project involving controlled angling (8 rods/ day) be initiated in 

1993 in a section of the sanctuary from the Big Interval Bridge upstream to the First Fork Brook, 

including the Old McKenzie Pool and the Breakwater Pool. This pilot project proposed that a specific 

number of fall run MSW salmon could be retained. This would provide valuable information on a new 

management regime and provide funds for River Specific Management. The proposal is outlined briefly 

and follows the format used for angling privileges in the ZECS in Quebec. 

The sanctuary zone could be opened up for maybe 8 rods per day@ $50 per rod-day. The sale of these 

daily permits could proceed as follows : 

a) Four rods per day could be allocated during a winter draw. Each person would complete a 

maximum of 25 entry forms@ $5/form. Successful candidates could take one additional angler 
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along, but the person whose name was drawn would be required to go themselves or relinquish 

their right of pass; 

b) A draw for the four remaining rods could be made each day, 48 hours in advance of the angling 

day. Each angler, would have only one entry form per day (@ $5) and those drawn would be 

required to buy their daily pass before 8 A.M. of the angling day or renege their privilege. At 8 

A.M. each day, unclaimed daily passes from either the winter or summer draw would be made 

available through a simple draw. 

c) All angled fall run MSW salmon would have to be taken to a registration station (i.e. Margaree 

Interpretive Centre) where appropriate biological data would be collected on the fish. 

Fishing Season in the Sanctuary : September 1 - October 31. (61 days) 

A. February Draw: (4 rods/day) 

#Applications/Person 

2 

5 

10 

Restriction of 25 applications/person 

Cost of each application = $5 

Successful daily permits = $50/rod-day 

#Potential Anglers #rods/day 

500 

500 

300 

6 

6 

6 

i) Assume 2 applications x $5 x 500 anglers= $5,000 (Range 5000 -15,000) 

ii) At 4 rod-days x $50/rod-day x 61 days= $12,200 

Total minimum revenue from February draw = $17, 200. 

B. Summer Draws : (4 rod/days; drawn within 48 hours of fishing) 

Restriction - 1 applicant per person @ $5 

Assume potential number of anglers = 25 

Successful daily permits = $50/rod-day 

Summer Draw: 25 anglers x $5 x 61 days= $7,625 

Successful permits : 4 rod/days x $50/rod-day x 61 days= $12,200 

Total Revenue (Summer Draw)= $19,825. 

C. Grand Total revenue from Sanctuary = $37,025. 

Revenue 

5,000 

12,500 

15,000 
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II. The proposed Margaree Watershed Management Board could be issued with 500 stamps or tags by 

DFO for the catch and retention of fall run MSW fish (surplus to spawning requirements). These special 

stamps or tags would be available for purchase @ $50 each and each angler could only buy one. All 

angled MSW salmon would have to be taken to a registration station (e.g. Margaree Interpretive 

Centre) where appropriate biological data would be collected on the fish (same as per deer registration 

stations). 

Revenue= 500 x $.50 = $25,000. 

III. Total revenue raised for river or watershed specific management= $62,025 annually. 
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Fish habitat information such as the quantity, quality and distribution of freshwater fish habitat in 

RFA 1, 2, 3, 5 is available in a number of individual documents for streams and lakes published by DFO 

and NSOOF or prepared through consultant studies. However, depending on the watershed, much of 

the database is fragmented, outdated and only available in unpublished files in various government 

agencies. Some of this habitat information is found in Data or Technical Reports published by various 

authors by DFO from the mid 1920's to the present for the major salmon rivers (e.g Margaree, St. 

Mary's, Liscomb, East and West (Sheet Harbour), LaHave, etc.) and by NSDNR or NSDOF for specific 

trout streams and lakes in each RFA. Other sources of habitat data have been collected by NSDOF in 

"Resource Inventory - Lakes"; this series of data on lakes in each county are summarized in binder 

format by Recreational Fishing Area for each of the five (5) RFAs. Numerous other unpublished 

documents and studies are sources of habitat data among which are : Nova Scotia Atlantic Salmon 

Enhancement Plan (1981); Atlantic Salmon: Definition of the Problems and Solutions (1983); Economic 

Evaluation of Nova Scotia Atlantic Salmon Fisheries (1984); Acid Rain and the Atlantic Salmon in 

Atlantic Canada (1986); and Preliminary Recreational Fisheries Development Plan for the Annapolis 

River Basin (1989), and An Identification of Possible Causes for the Downturn of Salmon Stocks of the 

Inner Bay of Fundy (1989). 

The current understanding of Nova Scotia Jakes is derived from a variety of lirnnological and fisheries 

biological studies which have been conducted for different purposes over the past seventy-five years. 

Results of these studies are reported in a variety of sources such as primary publications, manuscript 

reports, data. reports, theses, and consultant reports under topics as diverse as hydro-electric power 

development, urban subdivision design, and fish stock enhancement opportunities. Data in various 

electronic forms also exist in working files in the federal and provincial departments of Environment 

(including Parks Canada), and Fisheries. It would be useful to compile and maintain an electronic 

database of these materials within the Nova Scotia Department of Fisheries and the Department of 
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Fisheries and Oceans. This inventory would be particularly valuable prior to the expansion of current 

or new comprehensive lakes studies. 

The most comprehensive compilation of physical data exists in the Nova Scotia Recreational Lakes 

survey (1988) database which is retained by the Nova Scotia Department of the Environment. The 

most comprehensive fisheries biology database is the report by Alexander, Kerekes and Sabean (1986) 

and the Nova Scotia Recreational Fisheries Lake Inventory which has been compiled by the Nova 

Scotia Department of Fisheries. The Bras d'Or Lakes, the largest quasi-inland surface water body in 

the province is only partially described in these databases but it is also described in a number of other 

reports and databases. 

The Department of the Environment has just completed a comprehensive inventory of all surface waters 

in Canada, including Nova Scotia. This electronic inventory has been created with land satellite 

photographs. It is also compatible for use in Geographic Information Systems (G.I.S.). The same study 

group also compiled an ecological classification system for the entire province based on a variety of 

measured parameters. Although this work was originally conducted a decade ago, it is only becoming 

available for publication in 1993. The availability of this information presents an excellent 

opportunity to have a comprehensive surface waters database. This information combined with 

lirnnological and fisheries biological data would give a more comprehensive spatial and temporal 

database than what currently exists. It would be useful if the water chemistry data for these lakes 

were also maintained and readily available in the NAQUADAT system which is operated by the 

federal Department of the Environment. The system has stringent quality control procedures for 

. collecting, analyzing and reporting values for numerous parameters. Until now the system has been 

limited to inventories of data collected in government managed programs. With the introduction of 

programs for handling "third party" and "private corporation" data as well as the possible conclusion 

of negotiations between NAQUADAT officials and the Nova Scotia Department of the Environment, 

the opportunity for managing lake waters data through NAQUADAT is possible. 

An outline of key databases and summary reports of streams and rivers in Nova Scotia is provided in 

Table 32. A list of known obstructions, an inventory of fishways in Nova Scotia and a list of proposed 

fish passage, habitat improvement and development projects are provided in this report. Major rivers 

and streams in Nova Scotia are summarized in Appendix V. 



Table 32. Key dalallascs a11J summary rcpnrls of rivers i\nJ slrcams In Nova Scalia. 

DAT A llWENTOOIES & SUMMARY nEl'OllTS 

lllslo1lcal Slruamllow Summary. Allanllc Provinces. To 1090. Inland Wi1lo1s Olrecloralo 
Wale1 Rusourcos Branch, Wale1 Survoy al Canada, Ollawa, Canada 1991. 

Surlacu Wale1 Dala Aela1unca Index. 1992. Inland Waiau Dlreclorale, W.iler Resources 

B1anch, Waler Survey ol Canada, Ollawa. 

lllslorlcal SlrcamOow Summary. Allanllc Provinces. To 1988. lnl.11111 W.ilcr~ Dlrccloralc. 
W.ilcr Resources Uranch, Waler Survey of CanaJil, Ollawa 19UIJ. 

Slrearn Inventory Dalabase • Paler Amira, Caladromous & Anodromoua Dra11ch, 
Scoll a Fundy Rogian, Ooparlrnent of Flshorlas & Oceans, 1 lallfa)( . fl110 ro soh1llon ba6olf 
on dala colluc1od by remole unslng. 

Allanllc Canada Su1lac11 Walera Sludy. Envhonrnonl Caoado (To Bo Auloa~oll May 1003) 

Cllolf In: llolla, A.O .. O.M. Wlckwlro und M. Sloli (dr11ll March 1003). Ouulllallvo 
Assossrnonl of Surlacu Walor:i al Risk Duo lo Acli.Jlllca1llo11 In Eoslom Canada . 
Eco110111lc1 and Consorva1lon Branch, Ecosy1>lom Sclo11co:i and Evuhwllon Ohoc lor alo . 

Canoa Roulu ol Nova Scolla. Canoa Nova Scolla Assoclallon, C11mpl110 Assocli1llon ol 
Nova Scolla. Nurnorou:i maps, doscrlpl1011:1 ol llow concJlllons 1111cJ ol.i~lruc llons. 

Canoe Walurways ol Nova Scalia Map Serles & lndo)(. 1908. Compiled by Gooroo Milslo1 
Compiled by George Maslon. P1oparecJ uy Canoe Nova Scalia, Nova Scollu Spall and 
necreallon Com111ls1i lon ancJ Ma1hlme Hesource Mana!JBIOOl\t Service Inc . 

NAOUADAT • Nallonal Walar Quallly Database. 1989-presenl day. Wnlor Quallly Branch 
Inland Wale1s Dlloclo1alo, Environment Canada. (Allanllc Roolon - Moncion, N.B.) 

. l 
Lisi ol Trout and Salmon fishing Streams In Nova Scalia. Ao port No .. p 120. Dept. al 
Ma1lna anti Flsharla:i, Ollawa (Issued lor Iha "oxc.luslvo uae al Flshorj Olllco1s") 1029. 

Allanllc Salmon Management Zona P1olllos. Compendium to; Slraleglo:i lor lho long-
T 01111 Management ol Allanllc Salmon. Ropor1 ol Iha Spoclul fodorul/Provl11clal Allanllc 
Salmon Wo1klng Group. Docornber 1986. Proparod by lho lederal and p1ovlncl.il 
reprosonlallvu lo lho spoclill Foderal/Provlnclal Allanllc Salmon Workl119 Group. 
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AQUATIC DATA TYPE 
DA.TA INVEIITOAIES & SUMMAllY 11EPOIHS 1111<1/or 

Slnt:AM DEO PllYSICAL CllEMICAL BIOLOGICAL 

sueam Swvey lnvenlory. Al leasl 184 lilreams . Nov11 Scotia Dopa11r11011I of Flshorles . A " " " I laid copy dali sheets and Eloclronlc Dalallaso. Soma liumm111lzod In lollowlng 10po1t~ . s " " " 
Miios, 8 . 11nd 0 . Muuanl. 1963. A " " " Aopo11 on Troul Siioam Surveys: Richmond and Victoria counllos, Nova Scolla . s " " " Ma11usc1lpl and Technical Roporl Serhu No. 00·02. N.S. Oepa1t111 11 11t of Fltihorlos. 

Milos. BL. 198•. 
Supplomanlary 111por1 on trout litream aurvays: Cape Breton Counly, Nova Scolla. A " " " Manuscflpl and Technical Reporl Serles No. 90·03. N.S. Dopart111011t of fl shorlos. s " " " 
Miies. B.l. I D84 . A " " " Aoporl on Troul Slrearn Surveys: Inverness Counly. Nova Scolla . s " " " Ma11uscrlpl and Tochnlc11I Aoporl Serloo No. 00 ·04 . N.S. Dop arlmonl of fbh ollo:i . 

Milos. B.L. 1983. A " " " 11opoll on Troul Slream Surveys: Cape Brolon Counry, Nova Scalia. s " " " Manuscrlpl and Technical Roport Serlea No. 00 ·05. N.S. Dop11r1menl of Flshortos. 

Miios, B.L. 1083. A " " " Report on Trout Slream Survoys: Capo Broton, Richmond and Vlclorla counllos . s " " " Manuscript and Technical Roport Serlos No. 00·07 . N.S. Doparlmont of fl~horlos . 

Miios , BL 1983. A " " " Aoport on Trout Stream Survoys: Antloonlsh and lnvernoss counllas, Nova Scotia . s " " " Manuscript and T echnlcal Aoporl Sarles No. 90· 16. N.S. Ooparlmont of Flshorloa. 

Miios. B.L. 1983. A " " " Ropo1t on Trout Slream Survoys: Plctou Counly, Nova Scolla. s " " " Manuscript and Technlcal noporl Sa1lo11 No. 00·01. N.S. Dopa11mont ol Flshollos . 

Milas, B. L. 198•. A " " " Supplamanlary repol1 on trout &lream auMay:i: Hall/ax Counly, Nova Scalia. s " " " Manuscrlpl and Technical 11oport Serlos No. 00-H . N.S. Dopa1l111onl of fl shodos . 
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AQUATIC DAT A TYPE 
DAT A lllVENTOAIES & SUMMA AV llEPOflTS II IHI/or 

STREAM BED PllVSICAL CllEMICAL BIOLOGIC Al. -
" ~ Miios, 8 . l. 1983. A " Supplomonlary reporl on lroul slroam eurvoya; I lanls and t 11nonburo co1111llos, N. S. s " " " Manuscript and Technlcol Report Serles No. 00 ·06 . N.S. Ooparlmonl of f15hoil e:1. 

Milos, 8 . l. 1983. A " " " Supplementary report on lroul &!ream survoys: l<lngs Counly, Nova Scolla . s " " " Manuscript and Technical Ro por t Serlos No. 00-1 o. l{S. Ooparlmonl of Flshollos . 

Milos. 8 . L. 1984. A " " " S11pplemen1ary roporl on trout &lrearn &urveya: Dluby Counly, Nova Scolla . s " " " Manuscrlpl and Technical Aoport Sarles No. 00 ·00 . N.S. Dopa1lmonl ol Fl~horlos . 

I labllal Allerallon Aofeual Syslem Dalabase A " " " I lalihal Manaaemenl Branch, Scalia Fundy Region, Dopl. ol flshollo~ & Oc o;ins. s " " " 
Molluscan Shollllsh Orowlna Walera Cla11slflcallon lndol< lor Nova Scollil . (I O!l2) A " " " Thlu.l Edlllon. Pruparod by Consorvallon and Prolocllon Orilnch, Allonllc lluulun, s " " " Envlronmenl Canada, Darlmoulh, N.S. 

Wablewaler Trealmenl and Dlspoul Dulabeso. 1093. N.S. Oopl of lho Ef1vlronrnonl. A " " " for communlll1u of 1110111 lhan 300 persons . s " " " 
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OAT A IUVUITOAIES & SUMMAnV REroms 

lndcxee & Geo·Polltlcol Relerencu 

Novi Scollil Volume, Oozolleer ol Canada, 1977 · 

Prellmlnary Watershed Report lor Nova Scalia. Compllod 1070 by Marlllrno l1oso11rco 
Management Sorvlce. Preparod lor the Nova Scolla Oeparlmonl ol the E1111lio11menl. 

Watershed Roport lor Nova Scotia. 1982. Prepared by Marlllmo Rosourco Manaaomonl 
Sal'Jlco. Prepared tor Iha Nova Scotia Oapartmenl ol Iha Envhonmont. 

Watorshed Maps, (Topooraphlc Sarles) Ma1lllmo Reso111ce Management Sorvlco. 

Aq1111llc Roeourco Planntna. Comproho111l110 
'· 

I tvdrologlcal Network Rovlaw; Nova Scotia . 1005. Jolnlly pr oparod by llio Nova Scotia 
Uopa11monl of lh11 Environment uni.J Envtronmonl Canada. 

Maritime Provlncoa Waler Aesourcu Sludy. Stage 1. Volume 4; Novo Scolla . Books 2, 3 
and -i. Praparod tor tho Allanllc Oevelopmont l:loard by Mon11oal E11olnoo1l119 Comp. Lid 
January 1069. Numerous map:1 and tables . 

Aquatic and LaniJ Un Pl11n11lng, Comprohen11lv11 

Summary ol Nova Scotia Alvo1:1 u CancJldalas lor Iha Canadian 1 lorllaao nlvora Program 
Nova Scotia Ooparlmonl of Lands and forosts 

Wotouhed Spoclllc Datobuoa 

Annapolls River end Esluary 
Walat QualHy and Quantlly In the Shubonacad,\·, da' :Swators 
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A number of key aspects and activities concerning the management of the water resources in Nova Scotia 

are illustrated in Figure 13. Much of the information in this section of the report has been summarized 

from the Resource Atlas of Nova Scotia, Halifax (1986); Environmental Quality in the Atlantic Region 

(1985); Nova Scotia Department of the Environment Submission to the Royal Commission on Forestry 

(1989); Historical Streamflow Summary, Atlantic Provinces, Inland Water Directorate, Water Survey 

of Canada, Environment Canada (1989, 1991); Maritime Provinces Water Resources Study - Montreal 

Engineering Co. Ltd. (1989). Reference to these key documents and others provided in Table 32 will 

provide more detailed information on the quality and quantity of water resources throughout the 

province. 

Clean water is a necessity for almost every type of human activity. Ensuring the continued quality and 

quantity of freshwater resources for consumption, fisheries and industrial usage must be a primary 

objective of any government. Problems frequently develop when competing interests for water usage 

(e.g. hydro vs. fish; forestry vs. fish; agriculture vs. fish or other industrial users vs. healthy aquatic 

ecosystems/fish) are in conflict and governments are called upon to make decisions. 

Often the options are not based on Integrated Resource Planning and are one-sided or single minded 

requests, without appropriate comprehensive studies of potential impacts on other users, when 

presented to government for "quick" decisions. Immediate job creation, income and economic impact are 

often the yardsticks used for decisions and since the recreational fishery has been under-valued in the 

minds of the public and the government in the past, healthy aquatic ecosystems and the fisheries 

resource has often been left "empty handed" at decision time. For this reason, it is incumbent on the 

part of community /watershed groups to become organized as a provincial lobby to educate the general 

public and legislators of the importance and compatibility of clean water for consumption and healthy 

aquatic ecosystems for fish. By aligning all appropriate water users whose objectives are to protect the 

quality and quantity of water available in Nova Scotia, and by educating the public and legislators 

regarding the economic and recreational value of the fisheries resource, and the long-term health of 

residents who consume the water, governments would have "facts" and "political support" to protect 

water resources in the province. In Nova Scotia, this responsibility is vested in the Department of the 

Environment under the authority of the Environmental Protection Act, the Water Act, the Well 

Drilling Act as well as various sections of the Federal Fisheries Act. 
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The province is traversed by a multitude of water courses of all sizes which provide drainage from the 

interior to the sea. In all, forty-six primary drainage areas have been identified for management and 

monitoring purposes. These, in tum, have been sub-divided into numerous secondary and tertiary areas. 

Only the major river systems are shown (Figure 13). 

Monitoring sites 

Both surface and groundwater resources are closely monitored. In the case of surface water, stream flow 

data have been collected in Nova Scotia, under cooperative Federal-Provincial agreements, since 1915. 

Information has been collected from over 100 sites, 53 of which are now in use for streamflow water 

quantity analyses. Of these, 20 are also used for quality sampling and 3 for sediment sampling. Records 

for these sites are maintained by the Inland Waters Directorate of Environment Canada. 

Groundwater levels have been recorded at the locations shown (Figure 13), since as early as 1965, to 

establish normal and extreme ranges of fluctuation. These sites are also used to monitor water quality 

and influences such as surface water, precipitation, and tidal effects. 

Groundwater Regions 

The delineation of groundwater regions is dictated by the bedrock in which lie the aquifers, or water 

bearing zones. Knowledge of the bedrock is important for understanding potential pumping rates, water 

quality, and the monitoring and control of pollutants. Although geological maps can provide general 

indications of the groundwater resource in a region, specific site examinations are essential in order to 

obtain detailed information for any given location. 

Water Resource Evaluations 

As has been indicated, the monitoring of Nova Scotia's water resources is an ongoing process. To date, 

regional water resource evaluations have been completed for the twelve evaluation areas shown in 

Figure 14. The areas were chosen for analysis because of their particular demands and peculiarities and 

qualitative study of both their surface and groundwater resources. 

Community Water Supply Systems 

Although the scale does not permit every central water supply system in the province to be shown in 

Figure 13, there are presently 79 in operation. The water quality of these systems is monitored 

regularly, and is required to meet standards set by the Nova Scotia Department of Health. 
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Figure 14. Regional water resource evaluation areas. (From Eaton, Hildebrand and d'Entremont (1986)) 

1 SouriMetrm Nova Sc.on.a. (191!Zl 
Ill. Poner 

2 Western AnMOOiit V:alley, (19681 
P.C. Trea:Jrt 

3 N!naool~mwali~ V:alley. (19681 
P.C. Trecort 

S Musquodoboir Riwr Valley, (mol 
CL Lin 

9 Plctou Counry, (19SJI 
J.C. Cibb and IC. MCMullin 

10 Stf'llt oi Un5o, '197Sl 
Env!nJnment Comm11tee 

4 Windsor-Hanapon·WaJton Arn. (1969) 11 Sydney Coal Field. Uoe Smon County 
(Werle in PfO!reJI. f.f. .~ier P.C. Trecort 

s Cwnbenand Countv, (19801 
J.C. Vausnan and c.H. Somers 

6 · Tru"' Ala. (1972l 

'!l Sable is.W!d, (19761 

T.W. Henn1~ 
7 Shuoen1C1C11e-Stewildce iu-r Suin. (19811 

Tedln1aJ Repom No. 1· No. 26, ShubeNO.die 
Ste"Mltie RM!r ~'" ~rd. 

T.W. Henn1su 

Twenty of these central systems rely, at least partially, on groundwater as their source of supply. 

Surface water provides the remainder with their requirements, while residents outside the areas 

served by such systems depend, for the most part on individual drilled wells for their water supply. 

Lakes and rivers used by municipalities or industries as water supplies, including all or part of their 

watersheds, may be designated as Protected Water Supply Areas. The designation order may be used in 

addition to municipal zoning by-laws, or land acquisition and control by the owner of the water works, 

as a means of protecting the source of the water supply. Any activities which might impair the quality 

of water in an area which has been so designated may be prohibited or regulated. 

Regulations in force in the designated watersheds marked in Figure 13 can vary greatly. They range 

from direct prohibition of recreational use of the area waters for purposes like swimming, fishing, 
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boating and snowmobiling, to control of industrial activities such as forestry and mining operations on 

lands within the watershed. 

Issues Related to Water Quality and Quantity 

In the last two decades there has been concern across eastern North America about evidence of 

increasing acidity in many natural bodies of water. Information from a variety of sources has been used 

to compile the lines (isopleths) in Figure 13 which indicate the acidity of Nova Scotian Lakes. 

Acidity is expressed in terms of pH. A pH reading of 7.0 represents a neutral state, neither acid nor 

alkaline, while lower numbers indicate greater acidity. Thus it can be seen that the most acidic waters 

in Nova Scotia are found in the southwestern interior, where pH levels as low as 4.5 are reported. In 

contrast, the lakes on the north-central region were found to be at or near the neutral point. 

Although data were sparse for several parts of the province, the outline of isopleths indicate that 

regional variations in pH do bear some resemblance to the borders of calcareous/ non-calcareous 

(limestone/non-limestone) bedrock zones. The most acidic waters were found in areas where granites 

and quartzite's are widespread. These rocks are resistant to weathering and release dissolved minerals 

very slowly. Humified (decomposed) organic materials such as peat moss can also contribute to acid 

conditions. However, there is evidence of recent acidification in some rural lakes that are not known to 

be influenced by sources of natural acidity. In this regard, it has been noted that the atmospheric 

deposition of acids - the so-called "acid rain" phenomenon - is most intense in southwestern Nova 

Scotia. 

The data on strearnflow are too comprehensive for inclusion in this report but are summarized in 

Historical Strearnflow Summary, Atlantic Provinces (1989, 1991). Although the consultants were not 

requested to analyze historical daily discharge data, it is generally acknowledged that stream 

discharge patterns in the province in terms of timing and retention have changed over the past several 

decades. 

A variety of factors may be influencing these changes in discharge patterns among which may be 

climatic changes, forestry, agricultural, urban development, hydro development and other land/water 

use practices. These impacts have generally resulted in lower lake levels, reduced discharge and 

channel wetted parameters, warmer water and reduced fish production capacities in many watersheds. 

The options to reverse these impacts are complex and costly but should be addressed on a priority basis 

by all government agencies responsible for water use through the Sustainable Development Strategy 

and Integrated Resource Planning and Management. All private water users and the aforementioned 
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government agencies have a responsibility to provide programs and resources to study and resolve water 

resource problems which negatively impact on the quantity and quality of .water available in the 

province for human consumption and the production of aquatic resources including the fisheries resource. 

The inland water resources of Nova Scotia support fish and wildlife, and supply water for drinking, 

agriculture, industry, power generation and aesthetic enjoyment. Most of the public water supplies in 

Nova Scotia are considered to be of acceptable quality in terms of public health and aesthetics, but 

some other water uses are suffering from varying degrees of degradation. 

Many of the popular sport fish populations have been declining over the past several decades, among 

other factors, due to decreased water quality and quantity as well as habitat disruption. Heavy inputs 

of sediment, and excessive nutrients and bacteria, compounded by the insidious effects of acid rain and 

certain toxic chemicals, have resulted in reduced oxygen levels in certain water bodies, producing 

reductions in productivity and occasional fish kills. 

Improvements have been achieved through concerted efforts from federal, provincial, and 

international agencies concerned with pollution control, and through the improved compliance of 

industries and municipalities with effluent quality regulations. Similarly, some advancements are now 

being made in controlling erosion and siltation of streams and lakes by reducing land disruption in 

forestry and construction activities, by encouraging the use of vegetated buffer strips around the borders 

of water bodies, and by the use of proper techniques in agriculture which were outlined in an earlier 

section of this report. 

Groundwater contamination has only recently been recognized as a serious threat in Nova Scotia, as 

increasing numbers of cases of contamination from bacteria, salt, nitrates, pesticides and petroleum 

products are being found. Materials disposed of, or spilled on or in the ground, are showing up 

increasingly in groundwater. It is expected that, in the future, more evidence of contamination will be 

found. 

The coastal marine environment is heavily affected by human activities - it is also one of the most 

sensitive areas. Although Atlantic coastal waters are generally uncontaminated, Nova Scotia does 

have some areas where the levels of contaminants are high, where biota are at risk, and where 

implications to the fishery and human health are uncertain. Since most of the population of Nova 

Scotia lives on or near the coast and much of the industry is located there as well, the majority of 

problems occur along the shoreline, in estuaries and in shallow water as the result of either industrial 

or municipal pollution, or runoff from the land. Although continuous improvements are being made in 
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the quality of the effluents from many of the major coastal industries, similar progress has not been 

realized with municipal sewage and non-point source pollution. This is reflected in the growing number 

of shellfish areas closed to harvesting each year. Past abuses continue to create problems in the form of 

highly _contaminated sediments which have led to lobster fishing closures (e.g. Sydney, N.S.). 

As pointed out, freshwater is a vital requirement for agriculture, industry, power generation, 

recreational activity, drinking and aesthetic enjoyment. In order to protect the various uses of surface 

water, the federal and provincial governments have established water quality objectives. Water 

quality is measured through regular monitoring programs which determine if the parameters of concern 

meet or exceed these objectives. In general, where a parameter exceeds its objectives, there is a threat 

to one or more of the uses of the water. For example, in the case of contact recreation, a high bacteria 

count may mean that an area should be posted as closed to swimming. In the case of freshwater aquatic 

life, low dissolved oxygen or high metal levels may mean the death of a proportion of the fish 

population, or the occurrence of a chronic effect, depending on the specific objective and the amount by 

which it is exceeded. 

Although no overall assessment of the quality of freshwater resources in Nova Scotia is possible at this 

time, data from some of the more intensively monitored water bodies provide some evidence of the state 

of the resource. Table 33 outlines the various uses of surface water in the region and how the quality of 

water is judged. 

An abundant supply of freshwater is a basic requirement in all major industrial and agricultural 

activities. Such requirements include fish and food processing plants, pulp mills and steel plants, and 

water for irrigation and livestock watering. The most important criteria is sufficient supply, although 

the quality of the water is important in some instances (e.g. fish and food processing, irrigation, and 

drinking water for livestock). 

Most of these water supply demands are met by systems separate from domestic water supply systems. 

Most of the pulp and paper and fish plants have their own water supply systems, as do many of the 

major food processing industries. Although freshwater is generally abundant and most needs are met, it 

is not always abundant where it is most desired and some problems do occur with respect to quality. 

Sport fishing is one of the most popular wilderness recreational activities in Atlantic Canada, and is a 

strong attraction for many tourists. Two of Nova Scotia's most important fish, the Atlantic salmon and 

speckled trout, are dependent on good water quality. The recreational fishery can be considered to be 

good when there is an adequate quantity of desirable fish that are safe to eat. Obviously should 

salmon and trout be replaced by less popular sport fish, or their numbers become greatly reduced, it can 
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be said that the quality of the recreational fishery has been degraded. The same is true if the levels of 

contaminants accumU..lated in the fish preclude their consumption, or impact negatively on their 

survival. 

Table 33. Assessment of surface freshwater quality in the Atlantic Region. (From Eaton, Hildebra..T\d 

and d'Entremont (1986)) 

Bcnciicial 
Uses 

I ntfasrriai 
11114 
d rrn·cuituTa.i. 
Supp ly 

SbOTt and 
Commncia.J. 
Fishing 

Definition d "Good" 
Quality 

Potabilirr. 

Sufficient quantity in 
all QUO. 

Sui.ficient quality for 
irrigaaon and 
live:suxk watering. 

W:ua oi sufficient 
quaiicy and quancicy 
co ens\ll'C :icicquatc 
fi.s.h po!lulacions th.at 
arc !.aie toot. 

WatO"S th.at are s:aie 
anci attiaccivc for use 
in swimming, 
boating or ·...-ata 
contact sporu. 
Rei.ate mostly with 
health hazards but 
also t0 ae:sthccic:s and 
nuisance conciir.ioru. 

Qc:in or healthy 
wata as pcrcrived by 
someone .sitting on 
the bank or Ooacing 
in a boat. 

Me:asure oi Quality 

Guidelines fer Ca.nadian 
Drinking Wairr Quaiirr 
(1978). 

Site st:)Ccific needs for 
quanacv. 
Federal/provincial objectives 
for quality. 

Catch staciscio (Elion vs 
Citc.'l l. 
Speaes com~.sicions oi 
cw:hes. Coo==cions oi 
contaminam.s in diblc 
tis.sue. 

Guidelines for Cinadian 
Recrocional Wata Qualicy 
(1983). 

Subjcaivc - Presence of 
maccnal.s that will settle IO 

ferro objcaionablc cic?osit.s: 
Ooacing debris. oil. scum 
and other matter: sub.sancc 
producing ob jcaion.ablc 
colour, odour. cute or 
turbiditr. or le:iding to the 
growth oi undc:sirablc 
aquacic li!c. 

Most of the public 
water supplies mec 
the "Acc:ptable .. • 
Limits most of the 
time. Some £.ail tO do 
so on an Wla=ptablr 
regul.ar Ila.sis. y cry 
few acitieve the 
"Objective"- Limits. 

Gcnerailv adequate 
supply. Only a iew 
cascsoishoru~ 
Insufficient data to 
assess qual.iry. 

No quancitacive 
a=.sment avail4.blc. 
Salmon and trout 
populations appear to 
have be= declining 
over the last 25 years. 
T=ue leveis rareiy 
i:xc=i a.c:.ccptable 
lcvci.s. 

~o quancitacive 
a=.smem avail4.b lc. 

No quantitacive 
assessment available. 

"Drinking water th.at comam.s sub.sancc:s m conccntr:icion.s grotcr than !hoe limns is cu.her 
cioable oi producing dclc=lous holl.h cilecu or is aesthccic:iilv objection.able. 

"--This levci is incerpretctl ;u the uitimate qual.icv goal for both he:iith and aesthetic purpo.sn. 
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The continued health of fishery resources depends on the quality and quantity of fish habitat. Habitat 

includes not only the freshwater fish live in, but also the surrounding physical, chemical and biological 

conditions that interact to make life possible. There are many activities which impact negatively on 

fish and fish habitat. As a result, over the past 25 years or so, many of the "desirable" species of fish 

which are particularly susceptible to the adverse effects of habitat disruption, have been declining, 

both in abundance and species composition. Mining effluents, pesticides, pulp mill and food processing 

plant effluents, municipal discharges, siltation, agricultural runoff, obstructions to fish passage, and 

acid rain have all negatively impacted on fish habitat. These disruptions result in the physical loss of 

fish habitat or restriction of fish movements; also chemical pollution by toxic metals and organics have 

lowered pH and dissolved oxygen levels. Contaminants such as lead, zinc, copper, pesticides and oil 

are also lethal to fish in very small quantities. These problems have all contributed to the 

aforementioned declines and changes in fish populations; however, poaching and overfishing has also 

had a negative impact. 

The occurrence of arsenic and mercury in fish found in waters close to former gold mining areas in 

Waverley an:d Montague, N.S., just outside of Halifax, has been documented. The muscle tissue of many 

of these fish (white perch and white suckers) contained levels of mercury which made them unsuitable 

for human consumption (0.5 mg/kg wet wt.). Human health is probably not threatened in this 

particular situation, because these fish are not popular gamefish and are unlikely to be consumed in 

large quantities. 

Salmon and trout require water with at least 5 mg/I of dissolved oxygen. In the last 10 years, 

improvements have been made to severely oxygen depleted rivers, particularly those affected by pulp 

mills and municipal sewage. The regulation of river flows for hydroelectric power generation increases 

water temperature and reduces base flows during warm weather periods. With regard to physical 

obstructions, considerable efforts have been made in the past decade toward the installation of 

fishways around hydroelectric developments, however, low flow conditions represent a threat to 

recreational species of fish. Such conditions have repeatedly precipitated closures of the inland sport 

fishery. 

A less tangible benefit to be derived from surface waters is that gained by simply observing "clean, 

healthy" waters. This is obviously a very subjective measure of quality, but provides a real benefit to 

the individual. Generally, aesthetic quality can be considered to be impaired by : the presence of 

materials that settle to form objectionable deposits; floating debris, oil, scum and other matter; 

substances producing objectionable colour, odor, taste or turbidity, or leading to the growth of 
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undesirable aquatic life. There is no quantitative assessment of the degree of aesthetic impairment of 

surface waters in Nova Scotia at this time. 

Siltation 

Siltation is a common problem in all four Atlantic Provinces, although the major causes are different in 

each case. Logging, mining, agriculture, road building and general construction are principal sources of 

siltation problems. Current farming practices are a major contributor to siltation problems. Larger field 

areas with fewer protective hedgerows provide less resistance' to wind erosion. It is also common 

practice to plough in the fall, which exposes the soil to even more erosion by wind and water during 

winter and spring. In the absence of green belts or other protective measures, as much as 25% to 40% of 

the soil that runs off a field reaches a water body. Various agricultural practices which can reduce 

siltation have been discussed elsewhere in this report. 

Highway upgrading and road construction are important causes of siltation in Nova Scotia. The main 

concerns are associated with culverts and bridge crossings. When a highway is built with excessive 

bank cutting or with steep grades and is not properly drained or protected with silt traps or diversion 

ditches, a heavy rain can cause washouts and result in extreme siltation of nearby streams or lakes. In 

Nova Scotia, construction standards for stream crossings and siltation control have been developed, and 

a manual on erosion and sediment control which describes proper mitigative measures has been 

developed . 

Careless logging operations represent a major source of siltation in Nova Scotia. Access roads, skidder 

trails and stream crossings are the major sources of sediment from forestry operations. Road crossings 

and fords may constitute a continuing source of sediment, as culverts wash out, and ditches empty their 

load of sediment into streams after each rainfall. Forestry-caused siltation is a significant concern 

because it is so widespread, and thus has the potential to affect large a.reas of fish habitat. 

In response to these concerns, environmental standards for forest road construction were recently 

established in Nova Scotia and follow-up site monitoring is more commonly being made to ensure 

adherence to the guidelines and standards developed for the industry. 

Siltation resulting from mining and construction is of less importance regionally, although 

sedimentation rates from individual operations can be significant and the localized impacts on water 

quality may be severe. Erosion rates from individual construction sites are typically 10 to 20 times that 

of agricultural lands, and runoff rates can be as high as 100 times greater. 
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Local flooding, erosion and siltation have been common problems associated with land development 

around large urban centres. For example, a major residential development in Dartmouth, N.S., resulted 

in heavy loadings of sediment to Cranberry Lake, where the sediment traps were inadequate and 

poorly maintained. In March 1982, in an effort to overcome these problems, the province of Nova Scotia 

and the municipality of Halifax prepared a design criteria manual for the construction of drainage 

systems to control runoff. This was done for the purpose of preserving and restoring those portions of the 

urban streams within its jurisdiction as productive aquatic ecosystems, instead of merely storm water 

ditches. 

Salmon and trout are probably the greatest victims of siltation, as they required clean, silt-free gravel 

in which to spawn. Sedimentation of the interstitial spaces in the gravel reduces the flow of water 

through the redds thus preventing the flow of oxygen to salmon or trout eggs. The result of stream 

siltation results in higher mortality during incubation and hatching but also smothers and eliminates 

aquatic invertebrates, such as insect larvae, which are an important food source for salmonids. 

Significant efforts have been made recently by the aforementioned proponents toward the reversal of 

damaging trends. However, more needs to be done e.g. adoption of environmental guidelines for the 

construction of forest access roads, the establishment of vegetated buffer strips along streams 

throughout Nova Scotia, improvement in agricultural practices as described in this report and 

continued improvements to highway construction and urban development practices would greatly reduce 

the siltation problem. 

Nutrients and Bacteria 

Agriculture runoff, municipal sewage, industrial outfalls and urban runoff all contribute excess nutrients 

and bacteria to freshwater systems in the Atlantic region. The two nutrients of most concern are 

phosphates and nitrates which, in excess quantities, can lead to impairments of recreational activities, 

affect the potability of water, and in particular lower the dissolved oxygen content necessary for 

aquatic life. The effects of fecal bacteria and pathogenic microorganisms, on the other hand relate to 

human health. This can lead to eutrophication, particularly in freshwater lakes and streams with low 

flows. Although poorly quantified, problems of eutrophication in Nova Scotia freshwater systems are 

by far the exception rather than the rule. 

With regard to the disposal of sewage in water systems, Atlantic Canada lags behind much of the 

country in the development of treatment facilities. While many small communities have sewage 

treatment systems, many larger centres, including Halifax, Dartmouth and Sydney do not. 
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Other Surface Water Quality Issues 

Acid rain and toxic chemicals are two other factors which significantly affect the quality of surface 

waters in Nova Scotia. 

Aquatic environments in parts of Nova Scotia have been altered due to acidic deposition. The pH of 

nine river systems in Nova Scotia has declined since 1955, to the point where Atlantic salmon cannot 

reproduce successfully. Salmon populations in twenty-two other Nova Scotian rivers are seriously 

threatened. In a study of 42 rivers in Nova Scotia, 13 had a pH less than 4.7, 13 had a pH in the range 

of 4.7 to 5.0 and only 16 had a pH higher than 5.0. Continuous sampling of the Medway River, in 

southwestern Nova Scotia, has indicated a statistically significant reduction in pH over the past 30 

years (Figure 15). 
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Figure 15. pH decline in the Medway River, Nova Scoti<l (1955 - 1980) (From Eaton, Hildebrand and 

d'Entremont (1986)). 

An estimated 473 of Nova Scotia lakes, are highly sensitive to acid rain and are likely being affected. 

by current pH levels. Lakes located close to Halifax have deteriorated noticeably, some with a pH 

dropping below 5.0. There is also emerging evidence that other lakes in Nova Sco.tia are being 

acidified, but the degree of acidification is difficult to determine due to the lack of accurate historical 

pH data. Small declines in summer pH over historical values were, however, noted for 4 out of 7 lakes 

sampled in Nova Scotia in 1980 - 1981. 

It is difficult to determine the effect of acid rain on aquatic life, especially in relation to other stresses 

such as over-fishing, physical alteration of habitat and the discharge of other contaminants. 

Deleterious effects appear to occur in fish at a pH below 5.0; below pH 4.5 most fish populations are 

wiped out In an ongoing study at Kejimkujik National Park, only yellow perch and American eel were 
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present in lakes with a pH below 4.6. In a study of salmon angling statistics for 22 Nova Scotian rivers, 

salmon populations virtually disappeared from rivers with a pH less than 5.0. 

Increased acidity can alter phytoplankton populations which serve as food for fish or their prey. Low 

pH acts on fish by altering their salt balance, and by inhibiting spawning, embryonic development and 

hatching success. In addition, early life stages tend to be more sensitive to acidification than adults. 

Fish kills have been reported in Europe and North America, particularly when elevated spring runoff 

from melting snow has caused a ten-fold increase in stream acidity within a 2 to 3 week period. 

Acidic waters also mobilizes or dissolves metals from sediments into the water column, thus increasing 

the concentration of metals that fish are exposed to. This exposure can affect fish in two ways -

through the direct toxic action of metals such as aluminum, and through the accumulation of other 

metals (such as mercury and cadmium) in their tissues. In addition, low pH influences the chemical 

form of some metals. For example, low pH enhances the process by which the highly toxic methyl 

mercury is formed from inorganic mercury. Studies have indicated elevated mercury levels in fish from 

poorly buffered lakes and streams in Quebec, New Brunswick, Minnesota, New York and Maine. 

Some of the most important impacts of acid rain are felt in freshwater aquatic systems. Important 

among the impacts are a lowering of the pH of some poorly buffered waters, loss of effective 

reproduction in certain fish populations, mobilization of potentially toxic metals and alteration in 

plant abundance and composition. 

Toxic Chemicals of Concern 

The chemicals discussed in this section have been identified as being of particular concern in Nova 

Scotia. Although they are distributed in air, water, sediments and biota throughout the region, they 

are primarily of concern in specific locations where elevated levels and adverse impacts have been 

noted. These chemicals have been more closely investigated than others in the region, although much 

still remains to be learned about their potential environmental impacts. These chemicals, organic and 

inorganic, originate from both natural and man-made sources, within and outside of the region. The 

concern over their presence in freshwater stems from the fact that they tend to be widely dispersed, 

may be highly persistent, may be accumulated in biological tissues, and cause biological change, even in 

trace concentrations. 

Mercury 

Mercury is an ubiquitous, silver-white, liquid metal which is widely recognized as one of the most toxic 

environmental pollutants occurring in the environment. Mercury fulfills no known biological function, 
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and its presence at even slightly elevated levels is not tolerated by most biota. High mercury levels 

have been recorded in waters of the LaHave River estuary (0.05 - 0.38 µg/g), in sediments from Eddy 

Point (4.6 µg/g) and Halifax Harbour (10.3 µg / g) and in eels (0.02 - 3.5 µg / g) and striped bass (0.77 µg/g) 

in the Shubenacadie River in Nova Scotia. 

Some microorganisms in aquatic bottom sediments are able to convert inorganic mercury to the highly 

toxic methyl mercury, which is accumulated in fish and humans. 

Sources of mercury contamination in the Atlantic region include : geological release; long range 

atmospheric transportation and deposition; municipal sewage; paint application; fluorescent tube 

breakage and industrial point sources including chlor-alkali plants, smelters, fertilizer plants, pulp 

mills, coal mining and washing operations and coal-fired power stations. In 1978, the chlor-alkali 

plants at Pt. Abercrombie, N.S.; discharged the largest quantities of mercury in the region, although 

mercury emissions had declined by 75% in 1985. Increased coal combustion for the generation of 

electricity has made thermal power plants the largest anthropogenic source of mercury emissions in the 

region (approximately 1,000 kg per year) . Municipal sewage has been estimated to contribute 19% of 

all mercury loadings to coastal waters. 

Other pockets of mercury contamination have been identified in Nova Scotia. The Shubenacadie and 

LaHave rivers have elevated mercury concentrations in the water column. Fish from these and several 

other rivers exceed the 0.5 µg / g Health and Welfare Canada guideline for mercury (Figure 16). For 

example, average mercury concentrations (in muscle tissue) for older striped bass caught in the 

Annapolis River and younger striped bass caught from the Shubenacadie River were 0.77 µg/ g and 0.51 

µg/ g, respectively. These elevated mercury levels are likely to be the result of low-level geological 

release. Acidic waters which are common in parts of Nova Scotia can mobilize mercury from sediments, 

thereby increasing its availability and concentration in water. 

Mercury levels in most swordfish caught off Nova Scotia exceed the 0.5 µg/ g Health and Welfare 

Canada guideline. As a result, swordfish was banned for sale for human consumption in 1971, but upon 

re-€valuation in 1979, the ban was lifted. 

Cadmium 

Cadmium is a soft, silvery white metal which occurs naturally in the earth's crust and can act as a 

cumulative and highly toxic chemical. Cadmium is used in the electroplating industry, and in the 

manufacture of long-life batteries, television picture tubes, super phosphate fertilizers, paint pigments, 

poly-vinyl plastics, ceramics and motor oil. Sources of cadmium contamination in Nova Scotia include 

the Surrette Battery plant near Springhill, N.S., base metal mines, electroplating operations and 

thermal power plants. 
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Figure 16. Mercury conta.mina~on of fish and molluscs in New Brunswick and Nova Scotia. 

(From Eaton, Hildebrand and d'Entremont (1986)) 
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Background levels of cadmium in soils in the Atlantic region range from 0.012 to 0.470°µg/g. Background 

levels of cadmium are 1 to 2 µg/ g in freshwater sediments and below 0.5 µg/ g in marine sediments. 

Several harbours in the region have sediment values above the Ocean Dumping Control Act Limit of 0.6 

µg/g; these include Halifax and Canso, Nova Scotia. Elevated levels have been found in air near the 

Surrette Battery plant (0.023 µg/m3) at Springhill, in water at the Sydney Mines pond (1 - 14 µg/l), and 

in the water supply to Sherbrooke (20 µg/l), in sediments in Salmon River, Cape Breton (0.9 - 32.0 µg/g), 

and in lobster in Pictou Harbour (3.7 - 79.1 µg/g). 

Cadmium acts as a cumulative poison due to its long persistence in the environment, although there is 

little evidence that cadmium is biomagnified in the food chain. While cadmium is highly toxic to 

some plants, other edible plants can concentrate cadmium without obvious signs of damage, consequently 

posing a threat to human health. Cadmium in the aquatic environment at concentrations less than 0.05 

µg/l can accumulate. in tissues of seaweeds, crustaceans, polychaete worms and molluscs. In general, 

cadmium is more bioavailable in freshwater, as it is strongly associated with chloride ions in 

saltwater . 

Documented effects of cadmium on fish and aquatic invertebrates include gill damage, behavioral 

changes, altered respiratory rates, internal organ damage, reproductive impairment and direct 

mortality. Concentrations of cadmium in the water column as low as 8 - 10 µg/l have been lethal to 

fish, while concentrations as low as 0.001 µg/ g in sediment have been observed to have chronic sub­

lethal effects on the common brook trout. In general, although pockets of contamination occur in the 

Atlantic region, ambient concentrations are of the magnitude where widespread lethal or sub-lethal 

effects are unlikely. 

Lead 

· Lead is a soft, bluish grey metal which occurs ·naturally in the terrestrial and aquatic environment. 

Lead serves no beneficial biological functions and is one of the few metals considered to be a 

contaminant in the open ocean. Excellent pliability and corrosion resistance have made lead one of the 

most useful non-ferrous materials available. Lead is used as a gasoline anti-knock additive, and is also 

used in water pipes, storage batteries, solder, bearings, pesticides, paints, glass, ceramics, enamel 

coatings, radiation shielding, printing type and in various alloys. 

Anthropogenic sources of lead in Nova Scotia include : the Surrette Battery near Springhill, N.S.; urban 

runoff; sewage sludges, and dredging which increases the availability of lead which was previously 
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immobilized in sediment. Seepage from base metal mines is also a major source of lead, and 

concentrations should not exceed the 0.2 µg/l guideline under the Fisheries Act. 

Lead has been demonstrated to accumulate in most biota. Plants can absorb airborne lead deposited on 

leaves or can absorb lead from soils. Aquatic microorganisms can also accumulate lead from water, and 

fish can absorb lead through their body surface or from food they consume. Benthic organisms, 

especially mussels, are strong accumulators of lead from water and sediment. Lead can also accumulate 

in humans, in fact the average daily intake of lead from food in Canada is only 2 - 3 times below levels 

which would result in unacceptable lead accumulations. 

Lead poisoning in humans can result in learning difficulties, fatigue, impaired reproduction, and in 

severe cases, brain damage and death. Exposure to airborne lead from vehicle exhausts is an important 

health concern, although monitoring at 11 stations in the Atlantic region has shown a decline in annual 

average lead levels between 1974 and 1983. The ingestion of lead from paint chips and urban dusts has 

led to elevated blood-lead levels in children from both large and small cities. Lead in street dusts has 

not been extensively monitored in Nova· Scotia, but due to the increased use of unleaded gasoline, 

concentrations in dusts have likely decreased. 

Arsenic 

Arsenic is a semi-metallic element which can be found at low levels in air, water, soil and living 

organisms. High natural levels occur near deposits of minerals such as gold, pyrite and slate. 

Activities such as gold mining, quarrying and construction have distributed rock formations, thus 

increasing the availability of arsenic, resulting in elevated concentrations in soils and watercourses. 

Plants growing in tailings areas at abandoned gold mines in Nova Scotia had arsenic concentrations at 

least one order of magnitude higher than similar plants collected away from the tailings areas (up to 

834 µg/g dry/wt.). 

Other anthropogenic sources of arsenic contamination in the Atlantic region include the industrial 

smelting of zinc and lead ores, the combustion of fossil fuels, and the agricultural use of arsenical 

herbicides, pesticides and defoliants. 

Arsenic contamination of groundwater is a major problem in Nova Scotia. The basis of the problem lies 

with naturally high arsenic concentrations in underlying bedrock, particularly in Halifax and 

Guysborough counties. Wells having arsenic concentrations above the 0.05 mg/I Health and Welfare 

Canada guideline for drinking water quality have been discovered in the Waverly and Eastern Shore 

areas of Nova Scotia. Arsenic contamination has often been inadvertently increased by using arsenic 
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contaminated rock to line dug wells. High arsenic concentrations have also been measured in sediments 

of 7 lakes in the Waverley area (up to 804 ppm, dry wt.), making them highly questionable as 

alternative surface water supplies. 

The average daily intake of arsenic by Canadians is approximately 0.03 mg from food, while the 

equivalent intake from contaminated Nova Scotia well water is between 0.12 and 0.45 mg. This has 

resulted in some cases of chronic arsenic poisoning. Increased incidence of cancer has been related to 

chronic consumption of water with arsenic concentrations greater than 0.30 mg/I in Taiwan and Chile, 

although no data exists to demonstrate this link in Canada. 

Polychlorinated Biphenyls (PCBs) 

Polychlorinated biphenyls (PCBs) are man-made liquids which are highly stable, non-corroding and 

resistant to both heat and biological degradation. These and other characteristics such as excellent 

insulating and thermal properties contributed to their widespread use after they were first 

manufactured on a commercial scale in 1929. PCBs have been used in electrical transformers, capacitors, 

hydraulic fluids, heat_ transfer fluids, paints, adhesi ves, cutting oils, lubricants, inks, flame 

retardants, water proofing agents and carbonless reproduction papers. 

PCBs are of environmental concern because of their wide dispersal, persistence, chronic toxicity, 

bioaccumulative capacity and biomagnification along the food chain. Human exposure to PCBs has 

been associated with skin disorders, liver function abnormalities, growth depression in children and 

respiratory impairment. 

PCBs ceased to be used in industrial processes in Canada in 1978 and are now banned from all new uses. 

New electrical equipment containing PCBs has been prohibited since July 1, 1980, although transformers 

or capacitors in service before that date may still contain PCBs. 

Background levels of PCBs in the marine environment are approximately 5 - 20 ng/g in sediments, 1 to 

100 ng/l in surface waters and from 0.01 to 5.0 µg/ g wet wt. in finfish. PCBs can slowly accumulate in 

fish, therefore tissue concentrations in large, older fish may exceed the 2 ng/ g Health and Welfare 

Canada guideline. PCB levels in eastern Canadian fish are higher than those found in the Arctic, but 

lower than those found in fish from the North Sea. Elevated levels of PCBs were found in striped bass 

in the Annapolis River. This may be the result of the prevalence of older fish which slowly 

accumulate PCBs. 

PCBs are distributed in the environment throughout the Atlantic Region, but more serious 

contamination is restricted to several specific locations throughout the region. PCB levels of 52,200 
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ng/ g were found in sediments sampled in Muggah Creek near the Sydney Coke ovens. This decreased to 

20 ng/ g at the mouth of the Muggah Creek in Sydney Harbour. PCB contaminated sediments have aiso 

been sampled at Canso, NS (1-27,000); Halifax, NS (17-22,000) and Petit-de-Grat, NS (24-20,000). The 

elevated concentrations of PCBs in sediments in Petit-de-Grat, and other small harbours in Nova 

Scotia, may have resulted from fish offal being discharged into the harbour from local fish processing 

plants. Process wastewater carried PCBs from fish tissue into the harbour. 

Dioxins 

Chlorinated dibenzodioxins (dioxins) are a highly toxic group of chemicals which are by-products 

formed during the production or combustion of organic chemicals or materials. The main anthropogenic 

sources of dioxin include the use of the phenoxy herbicides 2,4-D and 2,4,5-T, the production and use of 

pentachlorophenol (PCP) as a wood preservative, and the incineration of municipal garbage. Other 

potential combustion sources include forest fires and cigarette smoking. 

In Nova Scotia a wood preserving plant at Truro, N.S., uses the dioxin-containing PCP to protect wood 

against insect attack and decay. Effluent from the plant has resulted in some dioxin buildup in the 

u derlying sediments of adjacent streams, but this is not expected to result in any adverse impacts. Soil 

contamination where treated wood is stored, or at the base of PCP treated utility poles is also a concern. 

Elevated levels of the highly toxic 2,3,7,8-TCDD were detected in the herbicide 2,4,5-T used in the 

region during the early 1970s. Prior to this, a mixture of 2,4,5-T and 2,4-D used by the US armed forces 

may have contained up to 100 µg/g of the TCDD. TCDD content of 2,4,5-T is presently regulated at 0.1 

µg/ g under the Federal Pest Control Products Act. 

Continuous or intermittent low level exposure to dioxins is the major human health concern. Chloracne 

(a boil-like acne) and neurological disorders have been identified in workers exposed to dioxins in 

industrial accidents, but the relationship between dioxins and reproductive failure, birth defects, and 

cancer is uncertain. Under the Food and Drug Act, no food may be sold if contaminated with detectable 

levels of dioxins. Fish is the exception; the acceptable level is 20 ppt TCDD, at a consumption rate of 

113 g (.25 lb.) per week. Many Atlantic Canadians consume larger quantities of fish, but fish caught in 

the region contain substantially less dioxin than those caught in the Great Lakes, upon which the 

standard is based. 

Polycyclic Aromatic Hydrocarbons (P AHs) 

Polycyclic aromatic hydrocarbons (P AHs) are among the oldest known carcinogens in humans, having 

been identified as the active ingredient associated with soot which caused tumors in chimney sweeps 
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during the 18th Century. P AHs are found in small but detectable concentrations in water, soil and 

sediments. The main route to the environment is via ahnospheric emissions and subsequent fallout, 

although surface runoff and industrial effluents are also important. The principle anthropogenic 

sources of P AH include : thermal power plants; vehicle exhausts; coke ovens; creosoted wharf pilings; 

incinerators; oil refineries; wood burning appliances; sewage and oil spills. The conversion of power 

plants from oil to coal, the increased level of residential fuel-wood burning and potential increases in 

coke production threaten to increase PAH emissions in Nova Scotia. 

Prior to 1980, regional monitoring centered upon the release of PAH from creosoted wood products. 

Investigations determined that P AH concentrations in marine sediments and shellfish immediately 

adjacent to creosoted wharf structures were considerably higher than background levels. Monitoring 

has continued on PAH uptake from creosoted structures, but has also recently focused on P AH discharges 

from the steel plant and coke ovens at Sydney, N.S., where approximately 3.5 million kg of P AH are 

estimated to be contained in sediments in Muggah Creek. Sediment P AH values in the South Arm of 

Sydney Harbour are 20 times the highest values recorded for Boston Harbour and P AH in lobsters is 26 

times the background levels for Atlantic coastal lobsters. 

Elevated levels of P AH have also been detected in air and water samples from industrial sources in 

Cape Breton. Particulate PAH concentrations at two sites downwind of the Sydney coke ovens averaged 

31.16 and 36.56 ng/m3, as compared to 3.48 ng/m3 at an upwind control site. These values are higher 

than PAH concentrations sampled at larger cities in Ontario. Runoff from the coke oven dumps at 

Sydney contained up to 5.7 ng/l of benzo[a]pyrene, an extremely toxic PAH. 

The uptake of PAHs has been demonstrated in microorganisms, plants, invertebrates and vertebrates. 

Metabolism of PAH is fairly rapid, therefore, biomagnification up the food chain is unlikely. Since 

ambient P AH levels are generally low in the Atlantic region, no acute toxicity problems of a 

widespread nature should be encountered. The primary concern is chronic mutagenic and carcinogenic 

effects, but there is virtually no published literature on possible health effects of ambient levels of 

P AH on the general public (Table 34). 

Pesticides 

Toxic chemicals are usually thought of as harmful substances and wastes which accidentally escape 

into the environment. Chemical pesticides include insecticides, fungicides and herbicides, which are 

consciously released into the environment to control plant and animal pes.ts. The old rule of thumb, that 

if pesticides are used according to the directions on their label there will be no harm, is not always 

tenable. For example, the early organic, artificially synthesized pesticides were properly used in this 

narrow sense, yet subsequent research has demonstrated their significant, long term effects on the 
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health of ecosystems. Although many early pesticides, including DDT and dieldrin, have now been 

banned from use, the number of different chemicals used as pesticides has steadily grown. For example, 

as of January 1, 1985, 514 chemicals were registered for use in Canada as compared to 30 in 1940 and 

approximately 400 in 1979. 

Table 34. PAHs in the Atlantic Region. (1::.._~m Eat:On, Hildebrand and d'Entrernont (1986)) 
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Pesticides enter the terrestrial and aquatic environments by direct application, mobilization in 

intermittent stream channels, surface runoff, leaching, drift from nearby spray areas, wind erosion and 

precipitation. Direct application is an important short-term route of entry and may result in acute toxic 

effects on non-target organisms. Overland flow and intermittent streams are important modes of entry 

to non-target areas, especially after precipitation. Aerial, and to a lesser degree ground spraying, can 
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result in significant deposition of pesticides outside target areas, although drift may be mitigated 

through the use of a buffer zone at the edge of the spray block. 

Forestry Herbicides 

The use of herbicides in the forest industry has received considerable public attention in the Atlantic 

region. The "herbicide trial" in Nova Scotia in 1983 highlighted the apparent conflicts within the 

scientific community regarding the effects of herbicides on human health. The implications of 

herbicide spraying on the environment are, however, well documented, although most data is 

generated from outside of the region. 

Herbicides Used in the Region 

The phenoxy herbicides 2,4,5-trichlorophenoxyacetic acid (2.4.5-T) and 2.4-dichlorophenoxyacetic 

acid (2,4-D) are the herbicides which have been most widely applied in forestry operations in the 

past, however, they are no longer approved for forest husbandry. The prime use of these herbicides was 

to stimulate the growth of conifers in the forest industry by controlling deciduous trees and broadleaf 

weeds. They were also used to control brush on crops, rangeland, rights-of-way, industrial property and 

lawns. Phenoxy herbicides were used because they were harmless to most conifers, but at the same time 

were highly toxic to unwanted shrubs and deciduous trees such as maple and birch. Currently, "round­

up" is the most commonly used herbicide. However, 2,4-D and 2,4,5-T are still used in various forms by 

homeowners for weed control and on power lines. 

Residues of 2,4-D or 2,4,5-T in surface water courses tend to drop below non-detectable levels within 

several days or months of application. Water characteristics such as flow rates, temperature, oxygen 

concentration and microorganisms affect the rate of herbicide loss from water. 

Water quality characteristics are also known to modify the toxic potential of phenoxy herbicides. For 

example, regional studies have demonstrated 2,4-D to be 20 times more toxic to rainbow trout at pH 4.5 

than at pH 7.0. These results are important because acidified waters in southwestern Nova Scotia 

have been recorded at pH below 5.b. 

Atlantic salmon and several species of trout are highly sensitive to the acute toxic effects of phenoxy 

herbicides, particularly during the early life stages. These species, when exposed to 2,4-D at levels of 

2 mg/I and higher, have shown a variety of sublethal effects, including behavioral changes. Both 

2,4,S-T and 2,4-D are not accumulated in higher levels of the food chain but can be concentrated by 

phytoplankton. Fish do not appear to accumulate substantial residues of phenoxy herbicides. 
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Forestry Insecticides 

Fenitrothion and aminocarb are two chemical insecticides which currently have limited use in the 

control of the spruce budworm in the Atlantic region. BT (Bacillus thuringiensis (B.t.) is now the most 

common non-chemical application used to control the spruce budworm in Nova Scotia. 

Environmental monitoring conducted in the Atlantic region has shown that fenitrothion and aminocarb 

are rather short-lived in the environment and residues in most environmental samples decrease rapidly 

with time. Matacil 1.8 F formulation of aminocarb has been shown to be significantly less toxic to biota 

than previous aminocarb sprays. Aminocarb is generally less persistent than fenitrothion, and is 

readily broken down by light and biological activity. 

Agricultural Pesticides 

Agricultural pesticides enhance crop production by combating pests such as insects, weeds and fungi. In 

spite of the heavy use of pesticides in North America, 36% of agricultural crops are annually lost to 

pests in the United States, and a similar percentage is likely lost in Canada. If pesticides were no 

longer used, damage would range from insignificant losses in some crops to the total loss of other crops, 

although losses could be significantly reduced through the adoption of alternative agricultural 

practices. Fungicides such as mancozeb, captan, and chorothalonil represent the largest quantities sold, 

followed by herbicides dinoseb and diquat, and the insecticides phorate, disulfoton, carbofuran, and 

aldicarb. 

Agricultural lands in Canada currently receive 15 times more insecticide than forests. The heavy use of 

insecticides has resulted in the major global problem of pests developing a resistance to the pesticides 

used. The number of insects and other arthropods that are resistant to insecticides has grown from 224 in 

1970 to 428 in 1980. Thirty-five plant diseases are now also resistant to pesticide treatment. In 

numerous instances pests resistant to one pesticide seem to quickly develop resistance to others. 

One possible method to alleviate the resistance problem, and a more environmentally sound 

agricultural practice, is the concept of Integrated Pest Management (IPM). IPM reduces pest damage to 

tolerable levels through a variety of techniques, including the introduction of genetically resistant 

crops, the release of natural predators and parasites, the release of sterile pests and the modification 

of agricultural practices to include techniques such as crop rotation and intercropping. IPM may still 

require pesticides, but often in smaller quantities, applied less frequently, on critical occasions. 



200 

Pesticide Contamination and Fish Kills 

Fish kills occur when high concentrations of chemicals enter a water body in a short period of time from 

a chemical spill, or from runoff entering a stream following pesticide applications. Many fish kills are 

caused by washing or loading spray equipment at streamside, or carelessly storing chemicals where 

they could accidentally be spilled into a water body. These types of incidents caused several hundred 

fish kills in the Atlantic region in the late 1960s, until each Atlantic province eventually passed 

regulations (PEI, Nfld., and NB) or guidelines (NS) dealing with the use or misuse of spray equipment. 

Evidence indicates that the number of fish kills has subsequently been reduced. 

Fish kills due to pesticide misuse can still occur. For example, in 1982, several hundred fish were killed 

in Chute Brook, King's County, Nova Scotia, after the insecticide Guthion was spilled while loading 

spray equipment. Guthion powder residues were also found on the ground adjacent to the stream. Two 

weeks later, a fish kill was reported in a tributary of the Cornwallis River, King's County, NS. In this 

case the fungicide captan was spilled when spraying equipment was overfilled adjacent to a brook. 

Sources of Hazardous Wastes 

An estimated 131,700 tonnes of hazardous wastes are generated annually in the Atlantic region. This 

represents 5% of the Canadian total. Large industries such as petroleum refineries, pulp and paper 

mills, and chemical plants generate 90% of the total. Smaller generators of hazardous wastes include 

community businesses such as dry cleaners, furniture finishers or photography studios, and institutions 

such as hospital or university laboratories. Electric power generation facilities are also a source of 

hazardous wastes such as PCBs. The average citizen also generates small quantities of hazardous 

wastes such as solvents, cleaning fluids, insecticides, herbicides or home and vehicle maintenance 

chemicals. 

Approximately 93% of hazardous wastes in the Atlantic Provinces are generated in New Brunswick and 

Nova Scotia. Newfoundland generates about 6%, and PEI less than 1 %. Oily wastes account for 

approximately one-half of the wastes generated, followed by acid solutions, alkalis and solvents. 

Disposal Methods 

A survey of 110 industries in the Maritime Provinces revealed that the use of municipal dumps, on-site 

dumps, waste treatment and on-site storage were the preferred or only available waste disposal 

methods. Several industries used a combination of methods. In Newfoundland, 36% of hazardous 

wastes are disposed of in poorly operated on-site landfills. A similar amount is disposed of in 

municipal dumps, while the remainder is disposed of in sewers, by burning, or is stored on-site. A 
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significant quantity of waster or used oil is used as a dust suppressant on roads throughout the region. 

This oil may contain contaminants such as lead, P AH and PCBs. 

There are many alternative methods available to properly dispose of hazardous wastes. These include 

physical treatment (which includes filtering and precipitation), chemical treatment (which 

incorporates oxidation and neutralization), recycling, high temperature incinerators, secure landfills 

and waste exchanges. Many industries, such as the wood preservation industry, send their hazardous 

wastes to central Canada for treatment or incineration. Landfarms, whereby natural decomposition is 

allowed to take place, are used by refineries to dispose of 6,000 to 10,000 tonnes of oily wastes annually. 

Many of the dumpsites identified in the region contained buried transformers, capacitors or pesticide 

containers. There is some concern that pesticides or PCBs may have leached from dumpsites to 

groundwater supplies or surface watercourses. For example, problems with PCB contamination at the 

Amherst landfill still remain after the removal of 120 drums of PCB waste in 1978. An estimated 17 

tonnes of PCB contaminated waste are still buried at the site. PCB concentrations in topsoil several 

metres downhill from the dumpsite range up to 210 ppb, considerably higher than the background level 

of 50 ppb. Very low levels of PCB have also been recorded at the Nappan River, 1.5 km away. 

The transportation of dangerous goods is covered in Nova Scotia under legislation proclaimed in 1982, 

the "Dangerous Goods Transportation Act" 

Industries : Point Sources of Pollution 

Pulp and Paper Industry 

The pulp and paper industry is an important resource sector in Nova Scotia with approximately five (5) 

plants in operation. Most of the plants discharge potentially toxic oxygen demanding wastes (BOD) 

and suspended solids to coastal waters. As a result, there have been heavy build-ups of decaying wood 

fiber in the vicinity of these plants, which has led to physical smothering of the benthos, changes in 

benthic habitat and oxygen depletion of bottom waters. Research is ongoing to determine the impact of 

pulp and paper effluent on salmon migrations, where plants discharge to the mouths of rivers. 

Fishermen at some locations commonly complain of fouling of their nets, foul smells from anoxic 

sediments and ice-rafting of wood chips and fiber. Up until the early 1960s, mercury was used as a 

fungicide in pulp and paper mills, which resulted in the contamination of marine sediments. This 

persists at lower levels in the vicinity of the plants today. 

For the pulp and paper industry as a whole, in the Atlantic Region the discharges of BOD and 

suspended solids (SS) have been steadily declining. Approximately 60% reductions in BOD and 51 % 
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reductions in SS were realized in the period 1969 - 1984. Much of the reduction so far has resulted from 

combinations of process changes, in-plant controls and external treatment. 

More significant perhaps, has been the 5-year federal-provincial modernization program which was 

initiated at 13 of the 20 mills in the Atlantic region in 1980 - 1981. By 1984, 9 plants were in compliance 

with the Federal Pulp and Paper Effh.ient Regulations of the Fisheries Act for suspended solid 

discharges, with another 3 near compliance. Ten plants were in compliance for BOD discharge if all 

modernization plans are completed. Eight plants had discharges which met the toxicity requirements 

and were non-acutely lethal to test fish, but about half of the plants will still have toxic discharges by 

the end of the program. 

Petroleum Refining 

The petroleum refining industry, long established in the Atlantic region, has resulted in considerable 

concern over both the quantity and quality of its liquid effluents. Oil refining in this region has 

suffered economically in the last several years. Nova Scotia originally had three refineries based at 

Port Hawkesbury and Dartmouth. It is not known what the status of these refineries is at present 

regarding operational regimes. 

A wide range of organic and metal pollutants are present in refinery wastewaters, oil being the most 

common contaminant. In an effort to limit these discharges, the federal government, in consultation 

with the provinces and industry, developed the National Petroleum Refining Effluent Regulations and 

Guidelines (1974) under the Fisheries Act. The intent was to limit the discharge substances which are 

deletious to fish. The five regulated parameters are : oil and grease, sulfides, ammonia, total 

suspended matter (TSM), and phenol. 

Since 1980, all refineries have been in compliance more than 98% of the time. On an individual basis, 

the maximum authorized limits were not exceeded significantly by any refinery. The improved 

compliance by the refineries is attributable to efforts by the industry to meet the applicable 

requirements. These have primarily involved the installation or upgrading of treatment facilities. 

Fish Processing 

There are over 300 fish processing plants along the coasts of the Atlantic region. Effluents from these 

plants discharge substantial loadings of oxygen demanding organic matter, suspended solids, oil and 

grease, fecal bacteria and certain organic/inorganic contaminants. Although the effluents from this 

industry are not routinely monitored, impacts in the vicinity of fish plant outfalls are considered to be 

very localized and of little anticipated consequence to the overall quality of the receiving environment. 
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Fish meal plants are considered to have greater environmental impact, because of high BOD and 

potential toxicity as a consequence of lowered dissolved oxygen. This impact is also local, and 

individual plants are not viewed as having a broad geographical influence. Quite often, the problem of 

odors and flies around fish meal plants receives more community response than the problem of effluent 

discharges. 

Most marine fish contain small quantities of polychlorinated biphenyl (PCB). As the oil and 

wastewater from their cleaning and processing are discharged, the PCBs may accumulate in the 

sediments in the vicinity of the plants. PCB concentrations greatly in excess of background 

concentrations (0.005 µg/ g) have been measured in samples obtained from several harbours in the 

Atlantic region which receive effluents from fish processing plants. 

One of the harbours which has been observed to be most severely contaminated is Petit-de-Grat, NS., 

located on the southeast comer of Cape Breton. A number of process effluents from the fish meal plant 

contained PCB residues up to 0.83 mg/I and sediment concentrations there were as high as 20 µg/ g dry 

weight. Samples which were especially high in PCBs consisted principally of fish offal. 

An investigation of several other harbours in the region with operating fish/fish meal plants found 

PCBs in the majority of the collected samples, but at levels approximately two orders of magnitude 

lower than those measured at Petit-de-Grat. Significant accumulations of PCBs are likely only to occur 

where the discharge of high strength effluents and/ or the poor dispersal of effluents by receiving 

water (such as in the partially enclosed, low energy harbour at Petit-de-Grat) leads to sediments 

highly enriched in fish waste. There are at least 18 harbours in the region where PCB sediment 

concentrations are in excess of 1.0 µg/g . Dredging and disposal conflicts arise when it becomes necessary 

to dredge harbours with PCB sediment concentrations in excess of the Ocean Dumping Control Act limit 

of 0.1 µg/g . 

Municipal Sewage 

Installation of sewage treatment systems in Atlantic Canada has lagged behind many other parts of 

the country. "Ribbon development" along the coast is common, and many sewage treatment facilities 

impact on the marine environment. There are, in addition, many untreated sources ranging in size from 

single family dwellings to major cities. In the Atlantic provinces, approximately 55% of the 

population is served by sewers which collect the wastewaters, but only about 20% of the population is 

served by central wastewater treatment. About 788,000 people therefore discharge municipal 

wastewater to collection systems that are not connected to wastewater treatment facilities. In terms of 

organic loading, assuming an average BOD of 200 mg/ I, approximately 80 tonnes of BOD are being 
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discharged daily, (about the equivalent of the combined daily BOD loading from three of the biggest 

newsprint mills in the region). Municipal wastewater discharges are, however, numerous and widely 

dispersed throughout the region, so that adverse impacts are considerably diluted (Table 35). 

Table 35. Urban population served by sewage treatment systems in the Atlantic Region. 

(From Eaton, Hildebrand and d'Entremont (1986)) 

Steel Industry 

Nild. 
P.ll 
N..S.. 
!"l..B. 

Cmach 
U.S. (1980\ 

~o£Urban 
Population S~ 

l~ 

100~ 

23~. 
60~ 

Number o{ C.Ommunicic 
with Sewage T.n::umc:nt Pl.anu 

~ 
22 
76 
73 

•£xciudo se-pcic =b scving non·urilan popui.atiOIU oi Jes than l.000 people. 
SouTCc ~ational Inv=tory of Municipal Wa!C"Woriu. !98171 , (with upcUring through. 1982). 

The Sydney steel plant has been discharging toxic and environmentally hazardous wastes into the 

South Arm of Sydney Harbour for over 80 years. Aqueous effluent emanating from coking operations, 

and other plant waste material and by-products, are discharged to a nearby site close to Muggah Creek, 

commonly referred to as the 'Tar Pond". A complex mixture of hazardous chemicals has accumulated in 

the Tar Pond, the most predominant of which are polycyclic aromatic hydrocarbons (PAHs). The coke 

ovens were shut down from December 1983 to December 1985, but in 1981, when the coke ovens were 

operating at 25% capacity, P AH releases were estimated at 3.5 tonnes/year. The release of PAHs under 

full coke plant operation was at least 14 tonnes/year and likely higher. The major toxicological concern 

with respect of P AHs is their chronic mutagenic and carcinogenic effects. 

The Tar Pond covers approximately 38 ha and is about 1.5 m deep in tar/coal product wastes that 

contain approximately 1 % P AH. The total quantity of PAH compounds in the Muggah Creek estuary is 

estimated to be 3.5 million kg. The area is tidally influenced and movements of toxic waste materials 

to the South Arm is occurring (Net release of PAH from the mouth of Muggah Creek into Sydney 

Harbour is approximately 100 kg/year). Although the coking operation has been shut down for two 

years and had previously been operating at reduced production for several years before that, the 

continuous discharge of P AH-<:ontaminated wastes, and the leaching of the Tar Pond through tidal 

action has, over many years, led to severe contamination of South Arm sediments and biota. 

The most elevated levels of PAH have been detected near the outlet of Muggah Creek. Levels of PAH 

(mostly phenanthrene, fluoranthene, benzo[a]anthracene and pyrene) in sediment and biota samples 
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from the South Arm of Sydney Harbour were significantly in excess of typical background levels. For 

example, sediment values were as high as 20 times the highest values found in Boston Harbour, and 

South Arm lobsters contained 26 times the background levels in Atlantic coastal lobsters. Levels of 

benzo[a]pyrene in pooled hepatopancreatic samples from South Arm lobsters ranged between 387 - 2240 

ng/g wet/wt. (mean= 1030 ng/g), while tail muscles were 10 to 100 times lower (range of 8 -43 ng/g wet 

wt., mean = 32.3 ng/ g). Benzo[a]pyrene levels in lobsters captured in uncontaminated areas were less 

than 5 ng/ g in hepatopancreatic and barely detectable in tail muscles. DFO responded to these findings 

in 1982 with a lobster fishing ban in the South Arm, which affected 6 boats fishing 925 traps. 

Shellfish P AH concentrations also greatly exceeded concentrations in mussels from other contaminated 

areas. The effect, if any, that such concentrations of PAH are having on shellfish populations in 

Sydney Harbour has not been studied. Although the carcinogenicity of P AH compounds has been known 

for some time in mammalian species, their effect on aquatic organisms are less clear. 

Concern over the vast quantity of PAH-contaminated materials in the disposal area led to the 

commissioning of a federal-provincial study of potential options for control and/ or cessation of PAH 

release from the Tar Pond. The preferred alternative for dealing with the Tar Pond was to excavate 

the material and incinerate it to destroy the PAHs. 

Ch/or-Alkali Indu stry 

Canso Chemicals in Abercrombie, NS., is a mercury-cell chlor-alkali plant producing chlorine and 

caustic soda. This plant discharges to the marine environment, with mercury being the major 

contaminant of concern in its liquid effluent, (as well as in their atmospheric emissions and solid 

wastes). These liquid effluents have been in compliance with the Chlor-alkali Mercury Liquid 

Effluent Regulations since 1972 (monthly averages) and on every operating day since 1977. However, 

the effluents remain acutely toxic to test fish, as a result of high concentrations of chlorine. 

Coal Mining 

Coal development and utilization is considered to be an important element in the energy and industrial 

strategies of Nova Scotia. With the increasing emphasis on coal as a replacement for oil, the potential 

for environmental problems and resource use conflicts associated with its mining, preparation, 

transportation, utilization and waste disposal will be increased significantly. The principal noxious 

components of waste waters from coal mining activities are high acidity and high levels of heavy 

metals (particularly iron) and suspended solids. 



206 

It is extremely fortunate that most of the effluents from coal related activities in the Maritimes 

discharge directly to the sea, and not to more sensitive freshwater systems. Sea water. has a high 

buffering capacity, which assists in rapidly neutralizing and precipitating materials from acid wastes, 

and limiting the impact of such wastes to the immediate area around discharge points. 

Bridgeport Basin is a highly productive shallow tidal inlet in northeast Cape Breton, which receives 

the wastes from concentrated coal mining and related activities. Despite evidence of elevated levels of 

contaminants in some sediments, water quality in the watershed and basin is indicative of a relatively 

clean environment with sufficient capacity to absorb the existing pollution load. 

Coal mining generates large quantities of waste rock which, at some sites in Cape Breton, is disposed of 

on shore, to be dispersed naturally by wave action and currents. An average of 69,000 tonnes/year of 

waste rock has been dumped along the shore from the Number 26 colliery for 58 years, with no apparent 

adverse impact. With new mines coming on line in the area however, waste rock volumes in excess of 

400,000 tonnes/year may be generated for more than half a century. More detailed studies of the 

possible impact of these larger quantities of eroding waste rock on the local lobster habitat are 

presently underway. 

Base Metal Mining 

The base metal industry has three components : mining, shipping and smelting. Several new mines came 

into operation in Nova Scotia in 1985 and 1986, including the Georgia Pacific gypsum mine "Sugar Camp 

Lake" near Port Hawkesbury, NS., the Rio Algom tin mine near East Kemptville, Nova Scotia, and 

several gold mining operations in Nova Scotia. 

Acid generation from mineralized rock is another problem which occurs in many parts of Nova Scotia, 

and particularly around Halifax International Airport. The airport is situated on a band of slate 

which, when distributed and exposed to the atmosphere, produces acidic runoff which adversely 

affected the surrounding watershed over the past two decades. Great care has been taken during the 

construction of recent developments on or around the airport to minimize the amount of slate that is 

exposed. Collection and buffering of the drainage has also substantially lessened the impact on the 

environment. There is still work to be done however, to overcome chronic problems associated with past 

activities . 
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Non-Point Sources of Pollution 

It is becoming increasingly apparent that point source discharges represent only a portion of the total 

pollution loading to Atlantic coastal waters. Non-point sources include diffuse or dispersed loadings 

which do not enter at discrete or identifiable locations, but which may reach the sea through rivers, or 

along exposed coasts. 

Non-point source pollution is tied directly to existing land-use practices. In Nova Scotia runoff from 

agricultural, forestry and urban areas are the major contributors to a pollution problem which cannot be 

controlled by the usual abatement measures applied to direct municipal and industrial discharges. 

Many of the impacts of this runoff are felt initially in freshwater systems, but ultimately impact on 

coastal waters. 

Agricultural runoff is a major non-point source of pollution and the major source of sediment loading in 

streams and lakes. Agricultural runoff may contain high concentrations of nutrients, fecal coliform 

bacteria, and pesticides, which could contaminate surface and groundwater or result in shellfish 

closures. 

Persistent arsenic residues in some soils have resulted from the wide use of sodium arsenite in potato 

fields. Lead and mercury residues in orchard soils in Nova Scotia are attributable to pesticide use. 

Residues of synthetic pyrethroid insecticides have been detected in aquatic sediments and ethylene 

thiourea, a breakdown product of several fungicides, has been detected in soils. The herbicide atrazine 

has occasionally been detected in the Annapolis - Cornwallis River systems in Nova Scotia. 

There is also concern about the potential effects of other pesticides such as endrin, carbofuran and 

azinphos-methyl in agricultural runoff. 

Urban runoff or runoff by street dusts or deposits, has been identified as a significant source of 

hydrocarbons and nutrients to aquatic systems. For example, the total annual input of hydrocarbons to 

Halifax Harbor from urban runoff may be up to 15 times greater than the input from the Imperial Oil 

refinery. In addition, metal concentrations from runoff collected at a parking lot in Dartmouth, NS., 

were higher than for those from raw domestic sewage entering a treatment plant located nearby at 

Eastern Passage. Trace concentrations of aluminum, iron, potassium, sodium, magnesium, lead, calcium 

and titanium were all found in street dusts in Halifax. 

Forestry is another major contributor of sediment and pesticides. Clearcutting exposes extensive areas of 

forest to rapid erosion and it is only recently that vegetated buffer strips are helping to reduce siltation 
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of adjacent watercourses. Recent efforts to restrict the movement of heavy equipment across streams is 

also lessening the amount of sedimentation. In rural areas, sediment, metals and organic matter readily 

run off the land due to the reduced filtration and collection of this runoff in sewers. 

All of these land-use practices result in siltation of streams. lakes and estuaries and introduce toxic 

metals and organics which can destroy fish habitat, and reduce dissolved oxygen levels. These effects 

may result in fish kills (or other chronic effects), reduced productivity, impaired recreational use and 

shellfish closures in coastal areas. 

Physical Degradation 

The construction of causeways, dams, breakwaters or piers can result in the degradation of sensitive 

coastal ecosystems. This degradation is often due to changes in circulation patterns which ultimately 

alter oceanographic parameters such as temperature, salinity and sedimentation rates. These changes, 

in turn, affect biological communities. For example, the construction of the Canso Causeway has 

changed benthic species composition in St. Georges Bay and the Strait of Canso. A smaller causeway at 

Barrington Passage, NS., has cut off a summer mackerel migration route and has resulted in the 

smothering of lobster habitat. The causeway at Windsor, N.S., has resulted in extensive sedimentation 

and the displacement of benthic communities. 

The Strait of Canso is an area of concentrated industrial activity located between Cape Breton and the 

mainland of Nova Scotia. Anthropogenic sources of contamination include an aggregates loading 

facility, a gypsum wharf, pulp mill, thermal power plant and oil refinery (inactive since 1980). Vessel 

traffic related to offshore exploration activity has also increased in the last few years. A 1983 survey 

of the Strait demonstrated the continued extension of a molluscan barren zone (along the eastern side of 

the Strait south of the causeway) through a previously diverse area of the Strait. This was paralleled 

by an order-of-magnitude decrease in the average density of polychaetes between 1969 and 1983. There 

is also a trend of higher metal and organochlorine concentrations in the Strait sediments, compared 

with .those from the mouth of Chedabucto Bay (62 km out), and south along the essentially clean 

Eastern Shore of the mainland. 

Other Environmental Problems 

Forestry 

Forests have been used for three centuries to provide the raw material for the production of lumber, 

pulpwood, fuelwood and other products. Although forestry is the most obvious industrial use of our 

forests, other users are also important. Over 100,000 hunters are active each year in Nova Scotia alone 

and further recreational enjoyment is obtained from fishing, camping, picnicking, nature photography 
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or the simple enjoyment of walking through the woods. The forests of the Atlantic region are also used 

for scientific research and education. Educational uses range from formal university field courses to 

interpretive walks through the woods for young children. In other words, this variety of uses touches in 

some way nearly every resident of the Atlantic region, therefore proper forest management practices 

are not only important to the forest industry, but to all Nova Scotians. 

Forest Regions 

The forests of Nova Scotia are classified under the Acadian Forest Region. Each forest region is further 

subdivided into a number of ecologically distinct areas with differing forest compositions. 

The characteristic climax forest of the Acadian Region includes yellow birch, eastern hemlock, white 

pine and red spruce. Other important species include balsam fir, sugar maple, red pine, black spruce, 

red oak, white elm, black ash, red maple, white birch, grey birch, trembling aspen and balsam poplar. 

Within the Acadian Region there are several areas of varying forest composition from predominately 

coniferous, through mixed woods to predominantly hardwood. 

The composition of the forests of Nova Scotia have changed greatly from their state at the time of 

European settlement. The 300 year history of forest exploitation, an increase in the incidence of fire, 

and major losses by disease and insects have had a profound effect on the forests. The result has been 

changes in species composition and distribution. 

Present forestry practices may also change forest composition. Clearcutting has favored the 

regeneration of balsam fir , which has drawbacks in terms of commercial utility and budworm 

susceptibility. Succession, particularly following clearcutting of high value hardwood, mixed and 

spruce/pine stands, has frequently been undesirable. Approximately 1/3 of the clearcuts on the Cape 

Breton Highlands do not regenerate adequately to commercial species in adequate numbers. Clearcuts of 

fir /spruce stands have resulted in a preponderance of fir regeneration, which is extremely vulnerable to 

spruce bud worm infestations which may require expensive treatment to combat the infestations. 

Clearcutting results in an initial loss of nutrients through the removal of nutrients tied up in the 

harvested stand, the loss of nutrients bound to eroded soil particles and the accelerated decomposition 

of litter and organic matter on exposed cutovers. Mechanical clearing equipment which eliminates on­

site vegetation or results in ground disturbance and redistribution of slash and organic debris, may also 

redistribute or deplete nutrients. This depletion of nutrients also reduces the soil's ability to buffer acid 

rain, which may be compounded by the loss of hardwoods, whose deep root systems bring neutralizing 
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agents from deeper soil layers. The significance of nutrient losses following disturbances is however, 

expected to be minor on better quality sites. 

In the absence of fertilization, the nutrient reserves of a forest build slowly through a natural process 

which may take up to 100 years. The trend in the Atlantic region towards short-rotation forestry (i.e. a 

cycle of 40 years) and whole tree harvesting is consequently of concern because of the potential for long­

term reductions in forest productivity. Whole-tree harvesting removes additional nutrient-rich 

materials such as branches and tree tops from the site. Whole-tree harvesting can increase nutrient 

removal by 100 - 200%, resulting in a possible loss of the productive capacity of the site and the 

lengthening of the next rotation. 

Clearcutting reduces cover for many small mammals and birds, leaving them open to predation. 

Clearcutting may, however, be beneficial to animals such as white-tailed deer, moose and the 

snowshoe hare, whose principal foods consist of vegetation that normally grows in abundance during 

the first few decades after an area has been clearcut. Large clearcuts are not utilized by game animals 

because they lack sufficient cover. 

Increased disturbance from logging roads may be of greater concern to some fisheries and wildlife 

populations. Shy sensitive species such as lynx or cougar are particularly vulnerable to such 

disturbances. Forested areas, because of their remoteness and relatively undisturbed nature, are very 

important to the continued survival of these species. The network of forestry roads have in some cases 

been known to result in erosion, and the subs~quent siltation of local streams can degrade fish habitat. 

Siltation is particularly deleterious to salmon and trout which require silt-free gravel in which to 

spawn and which are already at risk from acid rain and pollution. The network of forestry roads has 

also dramatically increased access to even the most isolated lakes and streams thereby contributing to 

the problem of overfishing. 

Skidder logging operations have been shown to result in ground disturbance of varying severity on 

cutovers. Poor or suppressed growth of softwoods and establishment of weedy broadleaf species has 

been correlated with severely disturbed or compacted portions of cutovers. This site degradation may 

result in reduced forest productivity over the long term. 

The knowledge application of available silvicultural techniques (especially the various regeneration 

cutting methods) could reduce problems which have undesirable successional trends. The shelterwood 

harvesting system, for example, is an effective method of obtaining spruce and fir regeneration that can 

also be used to reduce the proportion of fir (or any other undesirable stand component). This method 
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(which involves cutting strips of trees and allowing conifers to establish themselves between the 

strips) is also effective in reducing shade-intolerant broadleaf species to manageable levels. The group 

selection system of uneven age management (harvesting of a small group of trees) similarly results in 

improved species composition and stand density. The shelterwood harvesting system is used 

successfully on a small but significant scale in Nova Scotia. 

The Spruce Budworm and Other Epidemics 

Outbreaks of the indigenous spruce budworm (Choristoneura fumiferana) have resulted in conifer 

defoliation, cessation of growth and widespread mortality of conifers, particularly in the Cape Breton 

Highlands. The most recent outbreak has essentially destroyed the spruce and fir forests of the Cape 

Breton Highlands, killing the equivalent of 15% of the volume of wood harvested in a typical year in 

Canada. Projections indicate that this may result in a severe wood shortage by the turn of the century 

and the potential loss of between 4,350 and 5,600 jobs in Cape Breton and northeastern Nova Scotia. 

Spruce budworm epidemics were first recorded in Nova Scotia in 1846, and most probably occurred for 

centuries before that. The salvage clearcutting practices in the Cape Breton Highlands have probably 

impacted on fish in a variety of ways, including, improved access to lakes and subsequent 
l 

overexploitation, loss of stream cover, nm-off patterns and changes to stream discharge. 

The release of biological control agents such as Bacillus tliuringie11sis (B.t.) is one alternative to the use 

of chemical insecticides. B.t. tends to be more selective and less toxic to non-target organisms, but it is 

expensive to use and does not reduce a stand's vulnerability to future infestations. Long-term and 

perhaps more cost-effective solutions include the large-scale adoption of alternative cutting practices 

which favour the natural regeneration of resistant species and result in a more diversified and less 

vulnerable resource base. 

· Refined Petroleum Products 

The use of heavy and light fuel oils for energy production is, however, decreasing due to the increased 

coal-fired generating capacity in the region and greater oil use efficiencies in the industrial and 

transportation sectors. The 350 MW Tuft's Cove generating station in Dartmouth, is a large oil-fired 

generating station in Nova Scotia. 

Although the share of motor gasoline rose to 23.3% .of the total refined petroleum products in 1982, the 

actual amount consumed declined slightly from 1978. This decrease occurred despite a 29.6% increase in 

the total number of registered vehicles in Nova Scotia. Greater fuel efficiency in today's smaller, 

lighter and more aerodynamic automobiles is the primary reason for the drop in gasoline demand. 
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The combustion of oil emits significant quantities of sulphur dioxide (S02), oxides of nitrogen (NOx), 

carbon dioxide (C02), carbon monoxide (CO), hydrocarbons and heavy metals into the atmosphere. In 

comparison, coal releases greater quantities of these compounds than oil, and natural gas significantly 

less. Coal fired plants in Nova Scotia emit large quantities of S02 and/or NOx. For example, S02 

emissions from the Tuft's Cove and Water Street stations in Halifax have contributed with other 

Halifax area sources to the acidification of local lakes. Sulphur deposition and lake acidification 

have been correlated with distance from sulphur emitting sources in the Halifax area. 

Coal 

Coal is primarily used in the Atlantic Region for the generation of electricity, with smaller quantities 
,. 

used in the industrial and commercial sectors. Coal resources in Nova Scotia are estimated at 3.2 billion 

tonnes, by far the largest reserves in all of eastern Canada. Coal use is expected to increase and 

eventually stabilize at 22% of the Atlantic Region's energy demand, and 40% of Nova Scotia's demand, 

by the late 1990s. 

The coal used at the Lingan generating station, located near New Waterford, N.S., will displace 6 

million barrels of oil per year when operating at its full 600 MW capacity. The 210 MW Trenton, N.S., 

station, and 100 MW generating station at Glace Bay, N.S., are the other major coal-fired units in Nova 

Scotia. 

The increased use of coal in electrical generation could lead to significant environmental impacts. Coal 

mining can lead to "acid drainage", which may lead to reduced water quality and cause fish kills. 

Transportation of coal releases dust particles which can contribute to local air and water pollution. 

Acid runoff from coal cleaning can lower the pH and increase toxic metal concentrations in receiving 

waters. For example, wash water and runoff from the Minto, N.B., coal preparation plant in the late 

1970s left 6 km of stream devoid of streamside vegetation and aquatic life. 

Major contaminant plumes are found in the soil and underlying bedrock at the Victoria Junction coal 

cleaning plant, and the Nova Scotia Power Corporation's dry ash landfill at Lingan. In addition, 2 

wells have been contaminated north of the Gardiner Mines abandoned waste rock dump. 

Coal combustion, due to its sulphur content, contributes significantly to the formation of acid 

precipitation. Some local coals are high in sulphur and contain significant amounts of lead, chromium, 

aluminum, uranium and arsenic, which can be concentrated in the ash. Emissions of S02, NOx and 

particulates could produce local adverse environmental effects and health problems, such as an increase 
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in respiratory ailments, damage to sensitive species of vegetation, aesthetic problems and material 

damage to buildings, metals and paints. 

High stacks often reduce local impacts, but contribute to the long range transport of air pollutants. 

Ambient air monitoring in the vicinity of urban thermal power stations indicates that concentrations of 

S02 and NOx are generally within acceptable ranges. Based on ambient air quality data, 502 levels 

close to the Lingan plant are not expected to cause any problems under normal weather conditions. 

New combustion technologies are being tested at Summerside, P.E.I., Pt. Tupper, N.S., and at Chatham 

and CFB Gagetown, N.B. These new coal burning methods (including fluidized bed combustion, coal and 

water slurry, and limestone injection burner) will substantially reduce S02 and NOx emissions from 

coal-fired plants. 

The combustion of coal and other fossil fuels is a major factor in increased global carbon dioxide levels. 

C02 levels are rising at about 0.3% per annum, possibly contributing to a universal warming of the 

earth's surface. This phenomenon, called the "greenhouse effect", may have pronounced climatic 

effects, including increasing sea levels, which could affect the Atlantic Region in the future. These 

changes may become so significant as to warrant limits to the combustion of fossil fuels, particularly 

coal. 

Hydro Power 

Hydro power accounts for 79% of the total electricity produced in the Atlantic Region . Newfoundland 

generated 92% of the total hydroelectricity in the region in 1982, while in contrast, Prince Edward 

Island had no hydro capacity, and Nova Scotia and New Brunswick generated most of their electricity 

from thermal stations. Much of the electricity generated in Labrador is exported to Quebec and is, 

therefore, unavailable for regional consumption. It is estimated that by the year 2000, hydro power 

will constitute 71 % of the total regional electrical generation. 

The 5,225 MW Churchill Falls, Labrador, generating plant is by far the largest electrical generating 

facility in the region. Other hydro developments in the Atlantic region are small in comparison and 

include the Mactaquac, N.B. (660 MW), Wreck Cove, N.S. (200 MW), and Baie D'Espoir (450 MW) and 

Twin Falls (200 MW) generating stations in Newfoundland. Most of the potential for developing future 

generating capacity is located in Labrador, with lesser potential on the island of Newfoundland, New 

Brunswick and only limited potential in Nova Scotia. 
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Hydro power displaces the combustion of fossil fuels for energy generation, therefore it can be beneficial 

in improving air quality. Although hydro stations do not produce 502, NOx, waste heat or nuclear 

wastes, they can adversely affect fish and wildlife. For example, hydroelectric development on the 

Saint John River has reduced the river's capacity to assimilate wastes, thus resulting in fish !<ills due 

to oxygen depletion in the head pond. Suspended sediments and reduced light penetration inhibiting 

photosynthesis can result from erosion. 

Significant quantities of spawning and rearing habitat for salmonids were lost when the Tobique 

Narrows, Beechwood and Mactaquac dams were constructed. Fish habitat may be destroyed (or 

enhanced) in the reservoir or in streams between the dam and the tailrace overflow. Hydro dams often 

become physical barriers to fish migration, either reducing access to spawning areas or damaging fish 

which stray into intakes and pass through the turbines. Seaward migrating Atlantic salmon juveniles 

have suffered significant injury from turbines, thus potentially reducing adult numbers. Populations of 

shad and striped bass have declined due to reduced access to upstream habitat. In contrast, alewife, 

blueback herring, white sucker and smallmouth bass populations have increased due to an increase in 

their habitat in the Mactaquac headpond. 

Environmental Management 

Nature Conservation 

National parks, migratory bird sanctuaries, wildlife management areas, ecological reserves, 

provincial parks and provincial game sanctuaries all offer varying degrees of wildlife and habitat 

protection. The most notable recent conservation achievement in the region has been the establishment 

of 12 federal wildlife management areas over the past 8 years. These sites are owned and managed by 

the Canadian Wildlife Service and offer full legislative protection from adverse development. 

Although three provinces in Atlantic Canada have passed ecological reserves legislation since 1976, 

progress towards the establishment of these reserves is slow. By the end of 1984, only 16 of 176 sites 

identified by the International Biological Programme have actually been protected as permanent or 

provisional ecological reserves. With few exceptions, provincially designated game sanctuaries do not 

offer legislative protection from development, or for habitat preservation, although there are often 

restrictions on hunting and trapping. In addition, provincial parks, unlike national parks, tend to be 

oriented to recreational, and not wildlife conservation. 

Of importance in the establishment of ecological reserves is the lack of attention given to fisheries 

resources or stream sanctuaries and it will be important to identify such areas as part of the strategic 

development plan for recreational fisheries in Nova Scotia as part of the overall management of the 

fisheries resource. 
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Environmental Impact Assessment (EIA) 

The process called Environmental Impact Assessment (EIA) was developed in the early 1970s to 

identify potential environmental impacts resulting from the construction, operation and abandonment of 

proposed developments, and to incorporate environmental considerations at the planning stage. EIA in 

the Atlantic Provinces is carried out under provincial authority or by the federal government, under the 

Environmental Assessment and Review Process (EARP). Major projects may also be subject to a joint 

federal-provincial review. 

Provincial EIA in the Atlantic Region 

A brief review of provincial EIA processes for New Brunswick, Nova Scotia, Prince Edward Island and 

Newfoundland is outlined below. Although there is no formal EIA process in Prince Edward Island, 

some environmental issues may be addressed under the Provincial Planning Act. 

Nova Scotia derives the authority to require an EIA from the Environmental Protection Act (1977) and 

the Water Act (1973). The Nova Scotian process is not restricted to government-sponsored projects. 

Public hearings are not mandatory, although they have been conducted by the Nova Scotia Department 

of the Environment (NSDOE), provincial-federal review panels, or the Environmental Control Council 

(ECC). The ECC is an advisory council with members appointed from outside the provincial public 

service. If requested to comment on an EIA, the ECC may recommend that a project be permitted to 

proceed, with or without exceptions, or be refused. 

Provincial (and Federal) EIA processes tend to be consultative rather than regulatory. Impacts are 

noted, and mitigative measures are generally recommended, but not necessarily legally enforced. This 

system has resulted in some tangible environmental benefits. For example, control structures and 

improved tidal gates were constructed to mitigate adverse drainage of agricultural lands behind the 

Annapolis tidal barrage, and monitoring programs and on-site inspections may have been improved due 

to the EIA process in Newfoundland. 

Federal Environmental Assessment and Review Process (EARP) 

The federal government's Environmental Assessment and Review Process (EARP) was established by 

Cabinet in December 1973, amended in 1977 and formalized by an Order-in-Council in 1984. The EARP 

applies to proposals undertaken or sponsored by the federal departments or agencies, for which federal 

funds are committed, or which involve federal property or areas of federal jurisdiction. The process is 

administered by the Federal Environmental Assessment Review Office (FEARO), which reports to the 

Minister of the Environment, but is an agency separate from Environment Canada. 
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The initial stage of the EARP is a self-assessment process; if an initiating department determines that 

a project may have significant environmental effects, the proposal must be referred to FEARO for 

review. This review may include an Environmental Impact Statement (EIS), which is prepared by the 

project proponent, and includes an analysis of how the project could adversely affect the environment. 

The Environmental Assessment Panel (EA Panel) has the prime responsibility for developing 

guidelines for the EIS, reviewing the EIS, arranging public meetings and issuing final recommendations 

on the acceptability of the proposal. The implementation of EA Panel recommendations is not 

mandatory, but may be negotiated between the Minister of the Environment and the Ministers 

responsible for the project. 

Seven proposals in the Atlantic region have been referred to FEARO for formal EA Panel reviews since 

1974. A completed EA Panel review includes an EIS, public hearings and final recommendations. EA 

Panels have issued recommendations for 4 projects in the Atlantic region. The Pt. Lepreau nuclear 

station and the Wreck Cove hydroelectric project are the only two which are currently operational; the 

Lower Churchill hydro project is not being pursued and the economic viability of the Venture gas 

development is currently being determined. To avoid duplication of EIA reviews, many EA Panels have 

federal/provincial composition, allowing one activity to satisfy both review processes. Most EA Panel 

recommendations have addressed the need for monitoring programs and the filling of knowledge gaps. 

Informal Environmental Assessments 

In addition to formal EA Panel reviews, assessments of smaller projects such as the development of the 

Donkin-Morien coal mine, the Denison Mines potash development and the Annapolis tidal power 

project have been routinely carried out. These non-EA Panel assessments generally involve 

federal/provincial government review of documentation prepared by the proponent. There are no 

public hearings, and the environmental impact statements are similar, but smaller, than those 

prepared for panel projects. Construction and operational requirements are incorporated into a 

provincial permit. The provinces normally act as the lead agency, with federal input throughout the 

process. 

The majority of proposals from federal agencies never require an EIS or a formal review, but are 

routinely reviewed by Environment Canada and other agencies through a system of referrals. 

Individual referral systems include the Navigable Waters Protection Act (NWPA) referral for coastal 

developments, Department of Public Works (DPW) for construction and maintenance projects, Small 

Crafts Harbours (SCH) for land acquisitions and wharf extensions, Department of Regional Industrial 

Expansion (DRIE) funded proposals, and selected Atlantic Region Pesticide Advisory Council (ARP AC) 
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referrals. Routine reviews are also conducted by EPS under the Ocean Dumping Control Act (ODCA). 

Parks Canada screens proposals within national parks as part of their conservation mandate, and the 

Canadian Forestry Service screens several thousand small projects related to forestry activities, such as 

thinning, site preparations and stand conversions. As part of the Nova Scotia Forestry Resource 

Development Agreement (FRDA), herbicide applications are forwarded to EPS for review. 

Many proposed projects, including several which fall under the NWP A, SCH, DPW and DRIE referrals 

above, are registered with the Regional Screening and Coordinating Committee (RSCC). The RSCC 

registers both EARP and non-EARP proposals, and serves to identify projects which require further 

review. Only 7 out of 2,724 proposals registered with the RSCC between 1974 and 1983 resulted in a 

completed or ongoing EA Panel review in the Atlantic region. Therefore over 99% of registered 

proposals are routinely reviewed and closed within 2 - 4 months. As in the case with formal reviews, 

environmental concerns and possible mitigating measures are identified and incorporated into the 

project. For example, effective waste treatment facilities have been constructed as a result of problems 

identified by DRIE referrals. Sensitive ecosystems and fish habitat, such as the Chezzetcook ·salt 

marsh in Nova Scotia, have been protected due to the mitigation of problems originally defined by 

referral through the NWPA. A summary of major environmental referrals in the Atlantic Region is 

given in Table 36. 

Management of Toxic Chemicals 

Regional pollution concerns from toxic chemicals have been thoroughly discussed. This section 

examines controls over toxic chemicals and measures for ensuring their safety to the environment and 

human health. Safety may be threatened when toxic chemicals are used improperly, are spilled 

accidentally, or where inadequate disposal methods are used. Even when they are used in a prescribed 

manner, toxic chemicals can still threaten the safety of the environment or human health because of 

unforeseen inputs due to a lack of knowledge, lack of proper or adequate testing, or from the cumulative 

impacts from more than one chemical. There is always some risk when toxic chemicals are used, and it 

is important to be able to assess this risk accurately and to minimize it through environmental controls. 

One of the major challenges of government organizations has been the establishment of suitable systems 

for managing toxic chemicals. Such organizations have been instrumental in advocating better controls 

on the part of industry and federal and provincial agencies dealing with agriculture, transportation, 

and forestry. These controls form the basis of an improving management scheme. 
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Table 36. A summary of major environmental referrals in the Atlantic Region. (From Eaton, Hildebrand 

and d'Entremont (1986)) 

Major Environmcncai Rt:ii::rnl.s in the .oUWir:ic 1lcgion 

~crnl Nwnoc- ~ l'ro-ponmt or Ei:mionm=w eo..s.~ 
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mc:u 
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U=U c:oruuit .DFO V.te inciu.suy within n:nion.a.i p:u~ •nd 

P:uitS C>.n:ui:i l::inci.. 
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dcpa.runcn tS foroc mana!!=c:nt plans.. 
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Control Mechanisms 

Control over toxic chemicals is mainly exerted through legislation, with accompanying regulations and 

guidelines which define the products that are acceptable, their safe uses, and their acceptable levels 

in the environment. The federal and provincial legislation relevant to toxic chemical control in the 

Atlantic region is outlined in Table 37. 
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Table 37. Federal and provincial legislation related to the control of toxic chemicals. (From Eaton, 

Hildebrand and d'Entremont (1986)) 
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In much of this legislation, toxic substances control is not the primary purpose (e.g. the Fisheries Act, 

the Oil and Gas Production and Conservation Act, and the Food and Drug Act), but there is some 

legislation specifically designed to manage toxic substances. The federal Pest Control Products Act, for 

example, deals exclusively with the registration, marketing, and utilization of pesticides. The 

Environmental Contaminants Act controls the production, commercial use, disposal, and sources of entry 

to the environment of substances deemed to be contaminants under the Act. The Clean Air Act and the 

Ocean Dumping Control Act seek to control the discharge of contaminants into specific media (the air 

and the oceans). Regardless of whether legislation is designed to deal with substances, products, or the 

protection of the environment, it is obvious that considerable governmental effort is being made to 

manage toxic substances. 

In addition to legislative controls, toxic chemicals are dealt with in other ways including management 

programs, inventories, and public education. The Toxic Chemicals Management Program of Environment 

Canada is an example of one of the major efforts to integrate the huge task of controlling toxic 

substances and minimizing their adverse effects on the environment. This program has helped to 

address chemicals on a national basis, i.e. assess their hazard or risk, develop control strategies, 

evaluate impacts, and set priorities. In this way a piece-meal approach to the management of toxic 

substances has been avoided. Although the program offers a comprehensive approach to the 

management of most toxic substances, there are instances where regional problems must be dealt with 

separately to effectively tackle unusual, or emergency situations such as PAH contamination at Sydney, 

N .S. 

An important step in managing toxic chemicals is to determine the quantity and distribution of certain 

chemicals in use, in storage, or in waste disposal sites. In the Atlantic region, inventories are being 

conducted to determine the toxic waste generation potential of regional industries, the location of 

active and abandoned waste disposal sites, the location and quantity of PCBs both in use and in storage 

in the region, and the extent of pesticide use in the region. With this information, efforts are being 

directed toward cleaning up abandoned disposal sites where toxic wastes have been buried. Also, with 

this information, the production and use of toxic chemicals can be controlled better, as can the disposal 

of toxic wastes. 

Efforts to increase the public awareness of toxic chemicals and their threat to human health and the 

environment is an important component of regional programs. Information brochures and fact sheets on 

toxic chemicals or hazardous wastes are produced by federal and provincial environmental and health 

agencies. These cover such topics as hazardous household wastes, pesticide safety, problems with 
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PCBs, or disposal of hazardous waste. Others provide information to the public on specific legislation 

such as the Environmental Contaminants Act or the Ocean Dumping Control Act. Agencies in the region 

also conduct seminars, workshops or public lectures on toxic chemical management. 

Recreational Fishery Catch Statistics 

The total number of fishing licenses sold in Nova Scotia from 1966 - 92 is shown in Figure 17. The survey 

of Sport Fishing in Nova Scotia is part of the National Survey of Sport Fishing in Canada; this latter 

survey is taken every five years and provides the sport fishery with comparative data on itself at 

regular intervals. Based on these surveys, license stub return data and the number of licenses sold, 

recreational fishery catch statistics are compiled. Unfortunately, the data are not detailed enough to 

provide accurate trends in the fishery for watersheds or RFAs. Secondly, since the data are completed 

at the end of the fishing season, its accuracy depends in the vast majority of cases on the angler's 

recollection of the number of individual species caught, their identification and location of capture. 

Since the number of stub returns is low, questions arise as to whether the data are very accurate. The 

data series over time may provide trends in the recreational fishery which would be useful to the 

fishery manager. Overall, improvements are needed in sport fishery catch and effort statistics so that 

the data are more useful for managing the recreational fishery by watershed, county and RFA. 

If it is assumed that the number of fish caught per stub return reflects the average catch per angler, the 

data for each species is graphically illustrated for the whole province in Figures 18 to 25 for the period 

1966 - 92. Also, since the license stub return rate is low, the consultants suggest that the data have 

limited value in assessing fish stock levels. Unfortunately, data was not available by county or RFA to 

carry out a similar analysis which might indicate stock trends in various parts of Nova Scotia. 

From this data speckled trout, brown trout, striped bass and yellow perch catches per angler (Figures 18, 

20, 23 - 24) have declined while rainbow trout catch per angler (Figure 19) appears to have stabilized 

since the large catches observed in the late 1970's and early 1980's due to large numbers of escapees from 

aquaculture sites in the Bras d 'Or Lakes. Smallmouth bass catches per angler (Figure 21) have 

increased in response to the introduction and spread of this species in RFA 3, 4, 5 and the rise in 

popularity of this species as a sport fish. Shad have shown wide fluctuations in catch per angler 

(Figure 22) over time; however, catches appear to be increasing also reflecting the increased popularity 

of this species as a gamefish. If these catch per angler trends reflect population size, this corroborates 

public observations that speckled trout stocks are in trouble. 




