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4.6.2 Baseline Sampling 
 
Groundwater samples for general chemistry and metal analysis were collected from three monitoring 
wells (MW99-20, MW01-40 and MW01-41).   The samples were collected from the monitoring 
wells using dedicated Waterra tubing and associated foot valves. Metals samples were filtered and 
acidified in the field.  All groundwater samples were collected in laboratory supplied bottles and 
were maintained at 40 Celsius and submitted to PSC Analytical Services Inc. in Bedford, Nova 
Scotia for analysis.  Appendix D outlines the protocols used for both surface water and groundwater 
data collection.  Appendix D also contains the laboratory Certificates of Analysis for the 
groundwater samples, and hydraulic conductivity testing plots and water level data. 
 
The closest documented water well is located approximately 12.7 kilometres south of the White 
Rock Mine site in Upper Ohio.  To Black Bull’s knowledge there are no present or planned 
groundwater users in the vicinity of the White Rock Quartz Mine.   
 
4.7 Aquatic Habitats 
 

4.7.1 Aquatic Setting 
 
The White Rock Quartz Mine project area is located within the headwaters of the Clyde River 
watershed. Surface water from the site drains south-southeast. No drainage is toward the Tusket 
River watershed. The eastern portion of the study area is within the main Clyde River watershed and 
the western portion is within a sub watershed of the Clyde, namely East Barclay Brook (Figure 4-6). 
Site discharges will enter the East Barclay system. Natural water quality is typically acidic (pH 3.8-
4.3), reflecting the poor buffering capacity of shallow soils, granitic till and granitic bedrock. 
Swales, swamps and bogs are also prevalent and contribute organic matter and often a dark colour to 
surface waters. 
 
The Clyde River is one of the many southwestern Nova Scotia rivers affected by acid precipitation 
and poor natural buffering. Although the Clyde was naturally acidic and had low productivity, 
historically populations of Atlantic salmon were sustained. Since the 1950s the pH in the Clyde has 
declined below 5 units, which is generally unsuitable for natural salmon production. Although the 
upper reaches of the Clyde within the study area do not support salmon they do provide good brook 
trout habitat.  However, production in the main river and its tributaries is limited by low pH. Eels, 
yellow perch and minnows occur throughout the system. 
 
Aquatic assessments undertaken for the project are summarized in Table 4-6. 
 
TABLE 4-6:  AQUATIC BIOLOGICAL FIELD SURVEYS UNDERTAKEN IN THE PROJECT VICINITY 

 
Location Survey Type Timing 

East Barclay Brook Habitat assessment Oct. 2000, Aug. 2001 
East Barclay Brook Fish species assessment Oct. and Nov. 2000 
East Barclay Brook Aquatic invertebrate assessment May 2002 

Clyde River Habitat assessment Oct. 2000, Aug. 2001 
Clyde River Fish species assessment June and Aug. 2001 
Clyde River Aquatic invertebrate assessment May 2002 

Intermittent surface flows within the project footprint Habitat assessment June 2002 
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Appendix E presents the full fisheries species and habitat and aquatic invertebrate survey 
information, sample locations and results within the Biological Data Collection Reports including 
more extensive areas investigated throughout the claim block. 
 

4.7.2 Fish Habitat and Species Assessment 
 
Habitat assessment was conducted under a range of conditions from moderate spring/fall flows to 
low summer flows. Fish species assessment was completed in two time periods in order to gather 
spring and fall data. 
 
The fisheries habitat work within the project vicinity involved: 

- an initial assessment of fish habitat and fish species in East Barclay Brook and tributaries 
identified at 1:10000 scale within the study area; 

- habitat assessment within intermittent surface water flow identified within the project 
footprint; 

- an assessment of habitat at the Clyde River, at stations upstream and generally downstream 
of the study area, and a determination of fisheries habitat from existing information; and 

- an initial evaluation of potential for aquatic species at risk for the study area based on 
existing information and targeted field surveys in the East Barclay Brook area. 

 
Fish habitat examined in the fall of 2000 and spring/early summer of 2001 included portions of East 
Barclay Brook as well as the Clyde River. The project footprint was assessed in June 2002. Habitat 
assessments were conducted using standard Department of Fisheries and Oceans (DFO) parameters. 
Electrofishing was conducted in East Barclay Brook. The water level was too high in the Clyde 
River to electrofish and angling surveys were conducted to supplement existing data and habitat 
surveys. Personnel from DFO were present for portions of the surveys, including Peter Winchester 
(DFO Southern Nova Scotia Area Habitat Coordinator), Reg Sweeney (DFO Habitat Management 
Branch) and Richard Dollimount (DFO Fisheries Officer). 
 
Results of the fish habitat surveys indicate that the Clyde River has habitat suitable for adult and 
juvenile salmonid rearing as well as other fish. East Barclay Brook has low flow and limited fish 
habitat adjacent to the project area but does support limited brook trout habitat approximately 1 
kilometre downstream (south). Permanent surface watercourses were not present within the project 
footprint area. 
 

4.7.3 Aquatic Invertebrate Assessment 
 
Invertebrate sampling was conducted in May 2002 at a series of locations along East Barclay Brook 
and samples along the Clyde River. Samples were located upstream, at the confluence with proposed 
treated site discharge and downstream of the area expected to receive treated site water. 
Invertebrates were collected from both stillwater/wetland areas and main stream flow reaches.  
 
The dominant invertebrate species found throughout were midge larvae (chironomids). This is 
typical of organic, acidic stillwater habitats. Other invertebrates found included isopods and 
caddisfly cases (Trichoptera) throughout and low numbers of stoneflies (Plecoptera) and mayflies 
(Ephemeroptera) within the stream samples. Diversity was highest within the main stream samples 
along East Barclay just downstream of Wetland No. 8 and within the area of good trout rearing 
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habitat approximately 1 kilometre downstream of the wetland. No at risk invertebrate species 
identified by NSDNR’s Status of Wildlife Process were encountered. 
 
4.8 Terrestrial Habitats 

 
4.8.1 Terrestrial Setting 

 
The site is predominantly in the Flintstone Barrens ecoregion area. A small portion of the eastern 
study area is within the Dog Lake Semi-Barrens. The Tobeatic Wilderness Area is located in the 
eastern corner of the study area (Figure 4-6). Indian Fields Provincial Park Reserve is also located in 
the vicinity of the site, however it is over 2.5 km south of the disturbed area. 
 
The Flintstone Barrens is an area of hummocky undulating terrain with low granitic bedrock 
controlled hills and ridges. Intervening low areas have bogs, swales, fens, streams and imperfectly 
drained flats. Erratic boulders are abundant and soils dominated by sand with gravel/cobble/boulder 
(MacKinnon 1997). The barrens are characterized by vegetation suited to the thin granitic soil, areas 
of exposed granite bedrock, forest fires, leaching, low fertility and establishment of heath vegetation 
(“The Natural History of Nova Scotia,” Davis and Browne 1997). Heath ericaceous vegetation such 
as huckleberries and lambkill dominate the upland barrens having a patchy distribution. Along the 
hummock tops, open areas of exposed bedrock barrens are dominated by lichen-bearberry-broom 
crowberry associations. As fires tend to be controlled, some of the barrens area are slowly 
developing forest cover resulting in semi-barrens habitat. Semi-barrens habitats tend to be a mix of 
huckleberry-lambkill and white pine-black spruce-intolerant hardwoods. Forest vegetation, 
dominated by red maple, occurs in drainage swales (stream valley corridors and red maple or alder 
cinnamon fern-sphagnum swamps). Wet areas have black spruce and tamarack in addition to red 
maple. Small ericaceous shrub bogs are prevalent throughout the area. 
 
The Dog Lake Semi-barrens, located along the southern portion of East Barclay Brook and the 
Clyde River, is an undulating plain with shallow iron pan and imperfectly drained soil (MacKinnon 
1997). Vegetation is typically a mix of black spruce and ericaceous shrub semi-barren. 
 
Barrens and semi-barrens are typically unproductive for wildlife habitat, with the exception of some 
mammals and moose. Semi-aquatic wildlife include beaver, otter, muskrat and waterfowl (Davis and 
Browne 1997). Migratory birds identified were typical of the habitats present. Waterfowl production 
is generally low due to low fertility of wetlands and watercourses.  
 
Several ecologically significant features and species at risk are known to occur south of the study 
area and in the general south-central Nova Scotia area as reported in the “Re-evaluation of the 
Shelburne Barrens as a Site of Ecological Significance,” (MacKinnon 1997).  
 

4.8.2 Terrestrial Biological Assessment Summary 
 
Terrestrial field surveys undertaken for the project are summarized in Table 4-7. 
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TABLE 4-7:  TERRESTRIAL BIOLOGY FIELD SURVEYS UNDERTAKEN IN THE PROJECT VICINITY 
 

Survey Type Location Result Summary Timing 
Reconnaisance botany - to determine 
habitat types present Throughout Typical habitats 

identified Nov. 2000 

Confirmation of plant species during 
summer flowering period Typical habitats throughout 

Additional species added 
including three at risk 
species 

July 2001 

Determination of extent of at risk 
plant – Listera 

Area of original finding of at risk 
species (Listera) – west of 
Barclay Brook 

Colonies west of Barclay 
Brook limited to general 
area originally identified 

July 2001 

Determination of extent of at risk 
plant – Listera Additional Areas Several additional plant 

locations identified June & July 2002 

Botany assessment of potential 
habitat for late flowering species Selected wetlands 

Wetland species 
identification. Location of 
an at risk species 
(Spiranthes) 

Sept. 2001 

Botany assessment in vicinity of 
footprint Footprint area and surrounding Additional findings of 

Listera June 2002 

Determination of extent at risk plant 
– Spiranthes 

Roadside area of Spiranthes 
finding 

Confirmation of locations 
in road ditches Sept. 2001 

Breeding bird Typical habitats throughout; 
including wetlands 

Species typical of habitats 
present June 2001 

Reptile and amphibians Typical habitats throughout; 
including wetlands 

Species typical of habitats 
present July 2001 

Incidental wildlife observations Typical habitats throughout Species typical of habitats 
present 

Throughout 
2000-2 

 
Additional details of the terrestrial and at risk species surveys, sample locations and results are 
provided in the Dillon report, Appendix E. 
 

4.8.3 Animal and At Risk Animal Surveys 
 

Wildlife observations during field surveys, including a breeding bird and herpetile survey, are 
presented in Appendix E. The only at risk species observed in the general area was moose. Potential 
for animal species at risk in the study area was evaluated based on known distributions and habitats 
and a comparison with habitat potential in the study area. At risk animal species with potential 
habitat in the general area are listed in Appendix E and discussed in Section 6.6 and include moose, 
American marten, Long-eared Owl and bat and butterfly species.  
 

4.8.4 Plant and At Risk Plant Surveys 
 
The botany field survey reports presented in Appendix E detail plants found in each of the 
generalized habitats identified. Evaluations of published information and field surveys were 
completed to outline potential habitats and interactions with the mine development.   
 
The fall 2000 botany survey provided a preliminary assessment of potential for rare plants and 
provided a focus for further field investigations. An initial assessment of habitat types was 
determined based on air photographs. The field survey targeted the typical habitats present as well as 
habitats with potential for at risk plant species. Potential at risk plant species are listed in Appendix 
E and discussed in Section 6.6. 
 
Botany surveys in the summer of 2001 built on the initial habitat assessment data and identified 
several plant species listed within the provincial rare plant atlas (Pronych and Wilson 1993). During 
2001 botany field surveys, Southern twayblade (Listera australis) plants were observed within the 
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claim block west of the proposed mine area. This plant is nationally at risk and is under review for 
provincial designation under the Nova Scotia Endangered Species Act (pers. comm. M. Elderkin, 
NSDNR). Given the significance of the plant and its occurrence in the vicinity of the proposed 
project, botany surveys in 2002 focused on delineating the colonies and in assessing the proposed 
mine footprint and vicinity. The timing of this work was based on discussions with M. Elderkin, 
NSDNR and A. Wilson (Nova Scotia Museum). The 2002 surveys were conducted systematically 
along transects throughout the project area. At risk plants found are summarized as follows: 
 
•Southern twayblade (Listera australis) was identified generally in wet and forested areas (often red 
maple/sphagnum/cinnamon fern swales) in the vicinity of the mine, with one colony within the mine 
footprint. This plant is listed as nationally imperiled (Canadian Priority 2, Global G4) and has few 
records in Nova Scotia or even throughout its range in Eastern North America. Plant location details 
have been provided to NSDNR.  
 
• Bartonia (Bartonia virginica) was encountered along the ATV trail primarily east of Barclay 
Brook and outside the mine footprint area. This plant is listed as Canadian Priority 4 and by NSDNR 
as having Yellow status (sensitive, but not at risk of immediate extinction), but is fairly common in 
southwestern Nova Scotia and the status is under review. 
 
 • Ladies-tresses (two species of Spiranthes) were identified along the roadside in the vicinity of the 
pit area. This disturbed habitats plant will likely not be affected by mine development. 
 

4.8.5 Wetland Habitats 
 
Wetland habitat evaluations were completed by Dillon through review of existing NSDNR Known 
Wetlands Habitat mapping and field surveys through 2000 and 2002 (Appendix E). Wetlands in the 
area are typically dominated by shrub species.  The nearest wetland to the extraction area is Wetland 
No. 4 (over 100 m to the east). Wetlands outside of active open pit development area but within 1 
km of the project are summarized below. No at risk plant species were found within the wetlands 
investigated (Nos. 8, 11, 6, 14, 16, 18, 5, and 7). Potential habitat was not determined to be present 
for at risk herpetile species. Potential at risk invertebrates were not observed in wetlands 
investigated (Nos. 6, 8, 18 and 4). 
 

TABLE 4-8: WETLANDS WITHIN 1 KM OF THE PROJECT FOOTPRINT 
Wetland No. Distance and Direction from Extraction Area Wetland type Wetland size (ha) 

11 Over 200 m from excavation area Shrub bog  0.9 
8 over 400m from excavation area Shrub bog - streamside 5 
6 over 600 m to stockpile/ excavation area Open bog - streamside 0.7 
3 over 800 m to stockpile/ excavation area  Shrub bog - streamside 0.6 
1 over 400 m to stockpile/ excavation area  Open bog - streamside 3.25 
56 over 800 m to stockpile/ excavation area  Open bog - streamside 22 
57 over 400 m to excavation area Shrub bog - streamside 7.4 
58 over 800 m to excavation area Shrub bog - streamside 0.7 
2 over 300 m to excavation area Open bog - streamside 2 
4 over 100 m to excavation area Shrub bog - streamside 0.6 
5 over 300 m to excavation area Shrub bog - streamside 1.1 
7 over 700 m to excavation area Shrub bog - streamside 1.8 
15 over 500 m to excavation area Open bog 1 
14 over 200 m to excavation area Shrub bog 0.75 
16 over 300 m to excavation area Shrub bog 1.6 
18 over 700 m to excavation area Shrub bog - streamside 0.6 
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4.9 First Nations Mi’kmaq Knowledge  
 

4.9.1 Introduction 
 
The Confederacy of Mainland Mi’kmaq (CMM) was retained by Black Bull to conduct a Mi’kmaq 
Knowledge Study (the study) for the proposed Quartz Project located along Route #203 at Flintstone 
Rock. The study area consisted of the exploration claim block area but also was expanded, as 
needed, to the surrounding area outside of the claim block. 
 
The purpose of the study was to identify Mi’kmaq use and concerns with respect to the project. To 
accomplish this, the study consisted of three main components: 
 

1. Historical Review; 
2. Mi’kmaq Use Study; and 
3. Mi’kmaq Significant Species Survey. 

 
The rationale for completing this work was three fold. Firstly a review of historical information 
within the Mi’kmaq Community would provide valuable information as a check on the level of 
archaeological assessment being done thus increasing the integrity of the work completed. 
 
Secondly, conducting a Mi’kmaq Use Study would establish Mi’kmaq Use of the area within living 
memory. This information would provide the proponent with known Mi’kmaq Use and possible 
concerns with the proposed undertaking and assist the proponent with design of possible mitigation 
plans for site areas. 
 
Thirdly, conducting a Species Survey would provide the proponent with information on species of 
significance (plants and animals) to Mi’kmaq which would not normally be considered as important 
within current environmental legislation.  
 
Although all of the components of the Study were completed separately, it was important to ensure 
that every member of the study team were made aware of any information generated so that the 
Study would be as comprehensive as possible. The conclusions and recommendations of the 
information generated during the study are believed to be a representative sample of Mi’kmaq 
interests.  A copy of the full report generated by CMM is attached as Appendix F. 
 

4.9.2 Historical Review 
 
A historical review was completed by the CMM research department in an attempt to identify 
information regarding Mi’kmaq use for the project site as well as surrounding communities. For this, 
both internal and external sources were consulted.  
 
For the most part, there was little information found that relates directly to Black Bull’s claim block. 
There was, however, information generated for the surrounding area. The most significant 
information generated was for the Rocky Lake area located between 3 and 4 kilometres southwest of 
the proposed extraction areas. According to the archives, a Jacques-Pierre Peminuit Paul known to 
Mi’kmaq as Saq Pie’l Sakmaw was born at Rocky Lake on January 5, 1800 and died on January 10, 
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1895 in Shubenacadie. This information indicates that there was Mi’kmaq habitation and use within 
the general area.  Additional documentation is included in Appendix F. 
 

4.9.3 Mi’kmaq Use Study 
 
The Mi’kmaq Use Study was completed by gathering input from several Mi’kmaq Communities 
regarding past use of the study area. To help achieve this, the Treaty and Aboriginal Rights Research 
Center (TARR) was consulted for any existing information which could have been gathered for the 
area and contacts for Elders and hunter/gatherers which could possibly provide information. 
 
All communities identified for involvement have been visited and several interviews were 
conducted. There was not any specific information gathered from living memory on Mi’kmaq Use 
within the claim block but there has been some general information on the use of the Tusket, Clyde 
and Roseway River systems as travel ways for Mi’kmaq People. Again, this information indicates 
that there was Mi’kmaq use within the general area. 

 
4.9.4 Mi’kmaq Significant Species Survey 

 
A survey of plant species which are known to be significant to Mi’kmaq was conducted in the study 
area. Emphasis was given to concentrating on drainage areas but all habitat types were thoroughly 
visited to determine what plant species were present. A number of plants were identified which are 
considered to be of significance to Mi’kmaq. For reporting purposes, 6 separate categories of plants 
and their uses have been made. They are: 
 

1. Medicinal Use-   42 plants were identified; 
2. Food-    23 plants were identified; 
3. Beverage-    8 plants were identified; 
4. Tool or Implement-  12 plants were identified; 
5. Craft, art or finishing- 5 plants were identified; and 
6. Social or Ceremonial-  8 plants were identified. 

 
To determine “significance”or a negative impact on Mi’kmaq learning and culture, the results were 
tested against four criteria (distribution, frequency, importance, and reconciliation and cross-check). 
See Appendix F for a complete listing of these identified species. 
 

4.9.5 Conclusions 
 
The following conclusions are based on interpretation of the data collected during the Mi’kmaq 
Knowledge Study: 
 

1. Historical Review - No Mi’kmaq use was identified within the Black Bull claim block 
but Mi’kmaq habitation and use was identified within the surrounding area (specifically 
Rocky Lake); 
 
2. Mi’kmaq Use Study - No specific Mi’kmaq use was identified within the Black Bull 
claim block area but Mi’kmaq use within the surrounding area include the use of the Tusket, 
Clyde and Roseway River systems as travel routes; 
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3. Mi’kmaq Significant Species Survey - Plants identified within the study area do not 
demonstrate a negative impact on Mi’kmaq learning or culture as tested against the four 
significant criteria utilized. 

 
4.9.6 Recommendations 

 
The following recommendations were put forward by CMM to Black Bull. These recommendations 
have been either acted on (see Section 6.0 for mitigation plans for encountering First Nations 
artifacts) or consultative processes established for ongoing relations to find satisfactory solutions 
(see Section 8.0 for information on Land Management Plan).  
 
1.  Due to the fact that Mi’kmaq use and occupation has been established outside the Black Bull 

claim block but within the study area, any clearing or grubbing as a result of mine operations 
should be aware of possible Mi’kmaq artifacts which could be encountered. It is felt that 
mine operations be made aware of this potential and precautions taken to protect artifact 
resources, if encountered; and 

 
2.  Mi’kmaq feel that the taking of any resources (i.e. plants) which are significant to Mi’kmaq 

should be compensated by the protection of habitats within the surrounding area. Moreover, 
the discovery of Rocky Lake having a potential settlement in the area should be considered 
in any protection/land use plan for the surrounding area.  This will be addressed in the Land 
Management Plan which will be submitted with the Surface Lease Application. 

 
4.10 Archaeological and Cultural Resources 
 
In October 2000, Cultural Resource Management (CRM) Group was retained by MGI to undertake 
the archaeological component of the Fall 2000 environmental baseline study work for the White 
Rock Mine area at Flintstone Rock in northeastern Yarmouth County.  The goal of the 
archaeological screening was to assess archaeological potential within the limits of the claim block.  
To achieve this goal CRM Group President and Senior Consultant, W. Bruce Stewart, directed a 
program of background research, consultation and on-site visual inspection to search for indications 
of archaeological resources and modern disturbances.  The field work component was completed by 
Staff Archaeologist Mike Sanders and assistant Sam Gallagher, was undertaken on October 26 and 
27, 2000 according to the terms of Heritage Research Permit A2000NS44 (Category “C”) issued by 
the Nova Scotia Museum.  
 
The background research component of the project was designed to reveal the land use history of the 
study area, providing a historical framework that would assist in the evaluation of archaeological 
potential.  This study involved the resources of several record centres, including the Nova Scotia 
Museum, the Provincial Archives of Nova Scotia, the Department of Natural Resources Library and 
the Halifax Land Information Centre.  Materials examined included the Maritime Archaeological 
Resource Inventory, early maps, aerial photographs and historic documents.  CRM Group site 
visitation and consultation with local hunters and foresters added first-hand knowledge of the study 
areas recent past and current condition. 
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Sub-surface testing was conducted only in areas seen to have significant archaeological potential. In 
total, five test pits were manually excavated by trowel to subsoil, a depth averaging 30 centimetres 
below surface.  No artifacts were encountered. Each of the test pits was carefully backfilled and 
tamped to restore the ground surface to its original appearance. 
 
As a result of background research, consultation and visual inspection, it has been determined that 
the Black Bull claim block in Flintstone Rock, Yarmouth County, contains two areas of heritage 
significance - Aggies Rock and Porcupine Rock.  The remainder of the claim block is considered to 
have low archaeological potential.  A copy of the survey report is presented as Appendix G. 
 
4.11 Transportation and Infrastructure 
 

4.11.1 Routes 
 
Black Bull proposes to use existing roadways (Route 203) to Shelburne, and Routes 203 and 340 to 
Yarmouth.  Route 203 is an all season paved Schedule C highway which has spring weight 
restrictions. Route 340 is a paved all season highway which also has spring weight restrictions.  
  
It is proposed that products shipped through the Port of Shelburne travel by truck south on Route 
203 to Route 3 where they could turn east and continue through the Town of Shelburne to arrive at 
the dock facility.  
 
Products transported to the Town of Yarmouth would leave the mine site by truck and travel north 
on Route 203 to Carleton where they could then travel southwest on Route 340 to Hebron. It is 
proposed that trucks travel south on Route 1 or 101 from Hebron into the Town of Yarmouth. 
 
The proposed transportation routes are outlined on Figure 2-1.  These are proposed routes.  Black 
Bull will work with NSDTPW and the Towns and Municipalities of Shelburne and Yarmouth to 
finalize the most appropriate route.  
 

4.11.2 Traffic 
 
Roadways in the mine site area have been under utilized for commercial and passenger use, since the 
closure of the East Kemptville Tin operation.  An NSDTPW vehicle survey in August 2000 counted 
830 vehicles per day at a site on Highway 203 located about 3 km north of Hwy 103, approximately 
35 km south of the site.  A survey at the same location in 1994 counted 990 vehicles per day.  
Another survey conducted 2 km east of Carleton (approximately 15 km west of the site) on Hwy 203 
during August 2000 counted 650 vehicles per day.    
 
Vehicle traffic within the communities of Shelburne and Yarmouth consists of predominantly 
passenger vehicles and buses along residential streets with most truck traffic relating to natural 
resource, commercial and manufacturing activities limited to major roadways.  Increased truck 
traffic occurs during periods when fishing boats, bulk carrier and container ships, or ferries are 
docked at the Ports. 
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4.11.3 Ports 
 
Shelburne 
 
The T-wharf in Shelburne is owned by the Town of Shelburne and operated by the Port Authority, 
Figure 3-9.   It is located at the foot of Water Street, the main traffic artery for Shelburne.  The wharf 
consists of a concrete deck supported by creosoted timber piles and concrete-filled steel pipes.  The 
stem and top of the T sections of the wharf are about 15 m and 20 m wide, respectively. The wharf 
can handle vessels up to 25,000 tonne capacity.  The wharf has over 8 metres of water at low tide 
and the harbour approaches can offer up to 14 metres of depth. An important component of business 
for the port is commercial freight handling.  Shipping companies unloading and loading 
cargo/containers and fishing vessels are the main current users of the Port and typically load/unload 
within a 24 hour period. 
 
The candidate site, put forward by Shelburne Town Council and the Port Authority for stockpiling 
quartz, is located on town property at the south end of Water Street.  The area is zoned industrial and 
commercial.  The 25m x 60m site is relatively flat with a gravel and sand mixture base.   The closest 
residential building to the edge of the site is approximately 30 metres away up-slope with dense 
vegetation in between. Eimskip’s container cargo storage facility is the closest commercial 
operation, approximately 80 metres from the site along the wharf access road. Black Bull could also 
direct load which would reduce or eliminate the need for a stockpile site.    
 
Yarmouth 
 
The Yarmouth Area Industrial Commission owns and manages most of the properties at the port 
through its Port of Yarmouth Committee.  The Port services commercial freighters, large fishing 
vessels and a fleet of smaller fishing boats.  Two international ferry operations link Yarmouth to Bar 
Harbor and Portland, Maine.  Most vessels typically load/unload within a 24 hour period.   
 
There are two wharves in the Town of Yarmouth that could be used to ship products (Lobster Rock 
Wharf, Old Public Wharf – Figure 3-10).  The Port Authority is evaluating stockpile and loading 
sites.  The exact location for stockpiling will be determined in consultation with the Town of 
Yarmouth.  The stockpile site will require zoning approval, which includes public input. 
 
The Lobster Rock Wharf is “T”shaped with a paved approach road that is rock based with 
armourstone edging.  The stem of the wharf has steel H-piles with concrete pile caps, girders and 
deck.  The T section of the wharf has concrete cribs filled with rock and capped with a concrete 
deck. The approach is approximately 9 m wide and the stem and T sections are about 12.5m in 
width. The wharf can handle vessels up to approximately 15,000 tonne capacity.  
 
The Old Public Wharf is “L” shaped and was originally constructed as a railway wharf in the 1950s, 
the stem is 35 metres wide.  The face of the wharf is approximately 122 metres long with the stem 
being 80 metres in length.  The wharf has a concrete deck supported by “H” shaped structural 
members placed on piles driven into the harbour bottom.  The wooden fendering system is hung over 
the outside face of the wharf and is secured to the wharf using brackets and chains.  Depth of water 
on the harbour face of the wharf at high tide is 10.6 m and 6.6 m at low tide. 
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Black Bull will continue to work with Port of Yarmouth to identify technically and economically 
feasible sites so as to determine the best possible final site for all parties. 
 
4.12 Socio-Economic Environment 
 
The White Rock Mine project is located in a sparsely populated area of southwestern Nova Scotia in 
the northeastern corner of Yarmouth County. Yarmouth County operates by municipal government 
districts of which the site area is in the Argyle District. Local employment is primarily forest 
industry with Shelburne and Yarmouth being the regions major centers and the site being located 
approximately equidistant between the two along existing roads. Census and employment/education 
information was obtained for both Shelburne and Yarmouth Counties due to the site location. This 
information was compiled and is presented in Table 4-9. 

 
TABLE 4-9:  CENSUS DATA – YARMOUTH AND SHELBURNE COUNTY 

 
 YARMOUTH COUNTY SHELBURNE COUNTY NOVA SCOTIA 

DEMOGRAPHICS 
Population 27,310 17,002 909,282 
Population Growth (1991-1996) -2.1% -2.0% 1.0% 
Population Density (per Km2) 13.1 7.2 16.7 
% attained high school (over 25 yrs of age) 53.5% 44.3% 62.9% 

EMPLOYMENT 
Unemployment Rate 13% 19% 13.3% 
Youth Unemployment Rate 23.8% 24.7% 23.3% 

EMPLOYMENT INDUSTRY 
Manufacturing 14.8% 23.4%  
Retail Trade 13.9% 10%  
Fishing/Trapping 11.9% 20.7%  
Health & Social Services 11.5% 7.0%  
Wholesale Trade Less than 2% 5.8%  
Avocation/Food 6.9% Less than 2%  
Construction 6.0% Less than 2%  
Education Service Less than 2% 5.3%  
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5.0 PUBLIC CONSULTATION 
 
Black Bull has undertaken a public consultation program relative to exploration activities and 
general project information which commenced in June of 2000. Since then, contact has been made 
with numerous stakeholder groups.  This includes residents along the RR1 Shelburne and RR1 
Kemptville roads and members of the general public in the Southwest area of the province.  Of 
additional importance, Black Bull initiated and has maintained opened dialogue with the local 
environmental groups. The company has also discussed the project with environmental groups that 
represent broader interests in the province.  Further, Black Bull has briefed elected and regulatory 
persons associated with the government of the province.  To assist with permitting, Black Bull also 
used “A User’s Guide to the “One Window” Process for Mine Development Approvals,” a copy is 
provided as Appendix H.  The following sections provide greater detail on these programs of 
contact.  Appendix K provides the public consultation records for the July 2002 Public Information 
Sessions. 
 
Black Bull is interested in meeting with all members of the local communities.  Public input is 
essential to project planning and ongoing development activities.  Establishing and maintaining an 
open, two-way consultation/information alliance is extremely important to the company. 
 
5.1 Communications With Residents of The Project Area 
 

5.1.1 Background 
 
The area immediately surrounding the project site is not populated with the closest residence being 
12.7 km to the south.  As well, there is no electrical power service available.  The #203 Highway 
links the project site with the Town of Shelburne, which is one of the proposed shipping terminals 
for quartz products.   The number of residences and commercial properties increase as one 
approaches the Town of Shelburne.  There are a small number of fishing/game camps owned by 
private individuals in the general area.  These camps are mainly on Crown land and are under special 
lease arrangement with the Province.  Local communities mainly include Middle Ohio, Upper Ohio, 
Lower Ohio, East Kemptville, Kemptville, Carleton, Shelburne, Tusket and Yarmouth. 
 

5.1.2 Program of Contact 
 
A pro-active program of contact has occurred with residents and other stakeholders.  This includes 
our first public open house held in Middle Ohio, Nova Scotia in August of 2000 to provide general 
information on the project site and exploration activities.  From this open house, a mailing/contact 
list was developed for the purposes of providing follow-up responses to questions raised at this 
session and for forwarding of future mail-outs.  In July of 2002, open houses were held to provide 
information on environmental and mine development for the project.  These open house meetings 
were held in Tusket, Yarmouth and Shelburne, Nova Scotia on July 10, 11 and 12, 2002, 
respectively.   
 
July 10, 2002  Open house meeting in Tusket, N.S from 11 a.m. – 8 p.m,, attended by 21 

individuals (excluding Black Bull and its consultants). 
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July 11, 2002  Open house meeting in Yarmouth, N.S. from 11 a.m – 8 p.m., attended by 47 

members of the community (excluding Black Bull or its consultants). 
July 12, 2002  Open house meeting in Shelburne, N.S. from 11 a.m – 8 p.m., attended by 24 

members from the community (excluding Black Bull or its consultants). 
 
Note: In this document any references to contacts prior to February 2002 relate to a previous 

application for a separate undertaking, which does not form part of this application.  
However, some of the information referred to, such as general information on the project site 
location have relevance to the present application as the information assisted the public and 
stakeholder groups in understanding the project.  

 
5.1.3 Issues and Needs 

 
The purpose of meeting with local communities is to understand the questions and concerns they 
may have with the project.  It gave the company an opportunity to provide technical answers to 
questions and, where  possible, provide solutions and make changes to project design.  A number of 
such questions arose in the consultations.  These include truck traffic, employment opportunities, 
size of mine site, water course management, dust control, stockpile locations and the environmental 
review process for the project.  From the first public open house session, it was clear that residents 
of the area wish to be kept informed of the progress with the environmental and development aspects 
of the project.  Black Bull has actively followed through on this stated need. 
 

5.1.4 Responses 
 
Prior to the initial consultation session in August of the 2000, Black Bull engaged a team of 
environmental consultants.  The purpose of this engagement was to start the necessary 
environmental fieldwork to meet regulatory requirements, as well, to provide a means to meet the 
on-going information needs of residents and other stakeholders.  Starting in December 2000, Black 
Bull was able to provide written mail-out responses to those questions first raised at the August 2000 
open house.  We have continued with periodic newsletter mail-outs to 225 local residents, the fourth 
edition was mailed in June 2002. 
 
Written and verbal comments, questions and concerns from public open house meetings, July 2002: 
 
Issue - Written 
• One person wrote comments about too short of notice announcing open house meetings. 
 
Response 
• Announcements were placed in three local papers, giving 2-5 days advance notice.  Open house 

meetings were held in Tusket, Yarmouth and Shelburne to maximize the opportunity for public 
participation.  

 
Issue - Written 
• One resident near Highway 203 wrote comments and concerns about increased truck traffic on 

Highway #203. 
 
Response 
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• Black Bull contacted the resident to explain 20 truckloads over a 10 hour period 5 days per week 

would by typical. Highway load and frequency will meet Provincial requirements. The project 
trucking policy will maximize public safety and minimize public inconvenience. 

Issue - Written 
• One person provided written comments which are very much in favor of quartz mine with new 

job opportunities. 
 

Response 
• Black Bull is committed to local, fair and equitable hiring policies.   

 
Issue - Written 
• One written comment stated the project will be great for Yarmouth, Shelburne and surrounding 

communities as fishing slow down is causing high unemployment. 
 
Response 
• Some skills may be transferable from those occupations in decline in the area.  We believe with 

minimal training such individuals can be employed at the mine site and associated operations. 
 
Issue - Written 
• An individual wrote to indicate that the proposed operation is a good thing for new jobs and spin 

off business opportunities. 
 
Response 
• The company’s intent is to maximize local benefits by way of local hiring and contracting where 

possible.  We are most interested in the possibility of value-added spin-off industries. 
 
Issue - Written 
• One written response about concerns about project, now been satisfied and now fully supportive 

of operation. 
 
Response 
• The company has done a great deal of work in preparation for the environmental registration and 

development of this project.  We have appreciated the dialogue with individuals of the area and 
their guidance in making the project fit the needs of the region. 

 
Issue - Verbal 
• Fully support proposed plans. 
 
Response 
• The company is pleased to have support from the local community members. 
 
Issue - Written 
• Black Bull’s project is an asset to Nova Scotia and Canada.  Why not develop quartz, kaolin and 

mica rather than only quartz? 
 
Response 
• Black Bull has the technical detail required to go into production of quartz at this time but not 

for kaolin and mica. 
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Issue - Verbal 
• The possible effect of the project on the near-by Tobeatic Wilderness Area. 
 
Response 
• Comprehensive environmental baseline studies have been completed for the area.  Technical 

assessment of noise, dust, surface water and groundwater conditions relating to the mining 
operation indicate that there will be no significant impact to plants, animals or the general 
environment within or outside of the TWA.  A monitoring program will be in place to assess 
potential impacts and mitigate them. Compensation will be made if impacts occur. 

 
Issue - Verbal 
• Watercourses in the general surrounding area. 
 
Response 
• Black Bull will not have significant or measurable impacts on watercourses. 
 
Issue - Verbal 
• Rare Plant Species. 
 
Response 
• The company is working closely with NSDNR and NSDEL to protect the rare plants presently 

identified, for example, the Listera Australis. 
 
Issue - Verbal 
• Potential number of employees, type of work available and training requirements. 
 
Response 
• There will be approximately 40 employees at full production in Year 3, with 15 personnel in the 

mine area and another 15 in the quartz processing plant.  Positions will be supervisors, drillers, 
equipment operators, milling staff and maintenance personnel.  The other 10 employees will be 
managerial, administrative, quality control and other staff relating to marketing and shipping. 

 
Issue - Verbal 
• What is the reclamation plan? 
 
Response 
• When mining is completed, all infrastructure will be decommissioned and the site reclaimed 

along with the roads and other disturbed areas.  The company will allow the two pits to fill with 
water to form lakes.  The sides of the pits will be contoured for safety and to allow access for 
wildlife.  The final plan will be developed in consultation with the NSDNR. 

 
Black Bull has received more than 250 resumes from people living in the area or formerly from the 
area who would like to return with their families.  There is a highly skilled and educated labour force 
available.  Some individuals may require very little training while other may require more extensive 
training depending on the position and level of experience.  We intend to work with the local 
colleges to develop and implement training programs. 
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5.1.5 Conclusion 
 
The majority of questions concerning the project related to employment opportunities and future 
growth potential in the communities and the region.  Questions about the mine site often related to 
water quality, site infrastructure, types of equipment used, training requirements, products, and the 
reclaimed state when mining is completed.  Most questions were answered at the open house 
meetings.  Comments received, both verbal and written were also used to identify aspects of the 
project that require greater detail in the registration document.  
 
5.2 Communications with Environmental Groups 
 

5.2.1 Background 
 
There are number of environmental organizations with geographic mandates in Southwest Nova 
Scotia.  As well there are a number of province-wide environmental organizations that could have 
interests in the project. The project exists adjacent to a designated wilderness area, the Tobeatic 
Wilderness Area.  The project proponents were encouraged by local officials to make contact with 
these various organizations.  Representing local environmental interests were such organizations as; 
Tusket River Environmental Protection Association (TREPA), the Clyde River Protection 
Association (CRPA) and The Tobeatic Wilderness Committee (TWC).  Representing the broader 
provincial/regional interests are the Ecology Action Center (EAC), the World Wildlife Fund (WWF) 
and the Sierra Club of Canada (SCC).   
 

5.2.2 Program of Contact 
 
Contact has occurred with the local environmental groups such as TREPA, CRPA, and the TWC. 
Contact first occurred in August of 2000 at the first open house in Middle Ohio. Thereafter,  contact 
was made in the form of individual telephone or e-mail contact. With respect to the 
provincial/regional organizations a briefing meeting was held July 2001 with the EAC.  Contact has 
been made with the Sierra Club of Canada as well.  The WWF was advised of the proposal to 
establish a mine in the fall of 2000 with several individual contacts since then. On July 10, 2002 in 
Tusket, NS, representatives from TREPA, TWC and SCC attended our open house presentation and 
were provided with project details. 
 

5.2.3 Issues and Needs 
 
Environmental organizations near the project site area posed questions related to product 
containment systems, watercourse management, mine water in-fill, habitat protection and 
reclamation, and material processing systems.  Specifically related to the Tobeatic were questions on 
mining plan, reclamation, possible cross boundary effects into the Tobeatic Wilderness Area from 
blasting, fauna migration, dusting and noise matters.  The environmental organizations that have a 
more provincial/regional focus posed questions similar to the above with greater focus on the 
Tobeatic.  
 

5.2.4 Responses 
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Responses have been developed by the environmental and development team of Black Bull and 
these have been discussed with the various local environmental organizations and the NSDEL 
personnel.  These organizations have indicated a strong desire to be permitted to observe practices at 
the site as development takes place.  As well, there is a desire to examine environmental permits and 
responses in preparation of operating permits.  In terms of the White Rock Mine and the near-by 
Tobeatic Wilderness Area, the company has committed not to seek any approvals to mine or explore 
in the Tobeatic.  The company is cognizant of the issue of potential mine effects such as dusting and 
blasting and has undertaken to observe operational practices that reduce or eliminate such 
occurrences, see Section 6.2.  Black Bull is also committed to comprehensive monitoring programs, 
mitigation where needed and compensation if impacts occur. 
 

5.2.5 Conclusion 
 
Black Bull has met with environmental organizations that have an interest in the project.  Some of 
these organizations have local environmental interests and others have interests which are provincial 
and regional in nature. The company’s environmental and technical consultants associated with this 
project have attempted to answer all questions that have been posed by these organizations.  Our 
contact has allowed for the proponent to better understand sensitivities associated with the 
development and operations of the project as well as plan for mitigations. 
 
5.3 Communications with Native Communities 
 

5.3.1 Background 
 
There are a number of native communities in the Southwest part of Nova Scotia.  Some of these are 
located in the general area of the proposed mine site area.  Black Bull felt it appropriate to initiate a 
proactive program of communications with representatives of these native communities. This 
program of contact commenced in the fall of 2000 for general project information.  At that time, 
verbal and written contact was made with the Union of Nova Scotia Indians and the Confederacy of 
Mainland Mi’kmaq (CMM).  These two organizations have representation from all 13 Mi’kmaq 
Communities in the Province of Nova Scotia. Additionally, in July 2002 Black Bull met with the 
Eastern Woodland Metis Nation, to discuss the White Rock Mine Project. 
 

5.3.2 Program of Contact 
 
A number of meetings were held with executive and technical persons associated with the 
Confederacy. These meetings were held in late 2000 and throughout the winter, spring, and summer 
2001. At the same time, informal updates were provided to the Union.  In April 2001, a meeting was 
held in Bear River, Nova Scotia, a project briefing to the Chiefs of the Confederacy.  An on-site tour 
of the project was held for various Chiefs and their guests. In June 2001, a project-briefing meeting 
was held with the Acadia First Nation. Regular contact continues with First Nations and Metis 
environmental and executive persons.  In July 2002, a representative from CMM provided a project 
update to the Bear River Band. 
 

5.3.3 Issues and Needs 
 
Early in the program of communications, First Nation representatives raised a number of issues.  
These included the need to examine the proposed mine site area for native archeological, valued and 
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medicinal plants, historical harvesting and gathering activities, and environmental interests.  While 
non-native environmental studies were being conducted at the site, it was also considered important 
to include a native perspective in some of these studies.  Of particular interest to native communities 
was the planning for future and on-going site reclamation, and on-going land management within the 
proposed mine lease area. 
 

5.3.4 Responses 
 
In view of the above issues, Black Bull felt it appropriate to commission a Mi’kmaq Knowledge 
Study undertaken by a team of native persons.  This study consisted of three parts; Historical 
Review, Mi’kmaq Use Study, and Mi’kmaq Species of Significance Study. Key parts of these 
studies have been previously detailed (Section 4.9) in this report. Black Bull felt it appropriate to 
have additional native inclusion in the project beyond the initial research component.  This  now 
extends to land management planning for the proposed surface lease area as well as roles in 
environmental monitoring.   
 

5.3.5 Conclusion 
 
Black Bull has undertaken a program of communications with native communities in the Southwest 
part of the Province.  Our communications has led to mutually beneficial native studies greatly 
enhancing local area knowledge as well as development of future plans for land management and 
environmental monitoring at the site.     
 
5.4 Communications with Elected Representatives 
 

5.4.1 Background 
 
The White Rock Mine project is located in the Southwest area of Nova Scotia.  While the mine site 
is located in Yarmouth County, this project has a number of other factors that could relate to other 
political jurisdictions of the area. These factors include the location of the proposed shipping 
terminals, the number and home locations of workers who will work at the mine site, the broad 
geographical area of the ecological systems that would be associated with the mine site, the location 
of the mine site vis-a-vis the Tobeatic Wilderness Area, the potential of economic benefit to the 
general southwest area of the province.  Black Bull therefore felt it appropriate to contact elected 
representatives to advise them of the White Rock Mine project and to continue to provide updates 
Additionally, the company wanted to ensure that elected representatives were continuously briefed 
such that they could respond to the inquiries of their constituents. 
 

5.4.2 Program of Contact 
 
Contact with elected persons began in the late summer of 2000. The contact included mayors and 
Councilors of the Town of Shelburne, Wardens and various Councilors of the Counties in southwest 
Nova Scotia, Members of the Legislatures (MLAs) including Ministers of the Provincial Cabinet and 
the two Federal members of Parliament (MPs).  As part of the program of contact with elected 
persons, the Leader of the (Provincial) Liberal Party and the New Democratic Party’s critic for 
environment and natural resources have been periodically updated.  This contact has included formal 
and informal briefings, written and verbal updates, as well as forwarding of news releases issued by 
the company. Black Bull and its professional environmental and mining contractors attended the 
following meetings of municipal councils to provide information on our mining proposal and 
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environment work. 
 
July 9, 2002 - Project overview and presentation to joint meeting of Town of 

Shelburne Council and Municipality of District of Shelburne Council. 
 

 July 11, 2002 - Project overview presentation to Yarmouth Town Council. 
 

July 23, 2002  - Project overview presentation to Municipality of Argyle Council. 
 
Numerous meetings have been held with MLA Cecil O’Donnell (Shelburne District), MLA Richard 
Hurlburt (Yarmouth), and the Honourable Neil LeBlanc MLA for Argyle to explain the project and 
discuss long term benefits of new industry to southwest Nova Scotia. 
 

5.4.3 Issues and Needs 
 
Elected representatives of the area expressed a number of concerns and needs regarding the project. 
These included the need for the project proponents and consultants to contact local environmental 
groups. Additionally, they expressed the need for contact with residents of the area, and a program to 
maximize the hiring of local persons and contractors. With respect to local environmental groups 
and residents, there was a need expressed by elected persons to ensure that Black Bull commissioned 
the proper environmental studies and undertake management and mitigations and communicate these 
to interested parties.  Additionally, it was requested that the project proponents undertake a series of 
open houses and public information sessions in the general area as project details developed. 
 

5.4.4 Responses 
 

In view of the concerns and needs, Black Bull hosted an open house in Lower Ohio, Shelburne 
County, which took place in the late summer of 2000.  Additional open houses have been held in 
July 2002 consistent with the on-going recommendations of elected persons of the area. This 
provided an opportunity for the project proponents and the environmental consultants to learn of the 
specific issues of interest to residents and environmental groups of the area.  These issues were 
logged and then provided to the environmental consultants in order that specific studies or inquires 
could be made to satisfy questions. These responses were then put in writing and mailed out 
(following the open house) to the participating individuals.  Further, this initial input served to 
expand and/or modify some of the studies being undertaken at the site.  Consistent with the request 
of elected representatives, contact was made with the principle environmental groups of the area. 
   
In terms of a local benefits policy and the desire for local hiring and contracting in the area, the 
company has initiated some actions.  These include the development of a local hire, local purchase 
policy. The company has committed to local elected officials that hiring and contracting will be done 
with local content as a top priority.   The company has explored with the Province of Nova Scotia 
the arrangement of local community college training for potential employees. As well the company 
is in discussions with the South West Shore Development Authority to explore strategic 
opportunities for development of value added manufacturing in the southwest area of the Province. 
 

5.4.5 Conclusion 
 
Black Bull has conducted an extensive program of contact with elected representatives. The purpose 
of this contact has been to ensure that the project is developed in a manner consistent with the 
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expectations of the people of the area as expressed by themselves and through their elected 
representatives. As a result of comments from elected representatives the company held three (3) 
open house public information meetings, sent out newsletter updates and engaged in more contact 
with the public.  Black Bull will continue to keep the elected representatives informed and up to date 
on the progress and developments of our project. 
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6.0 IMPACT ANALYSIS, MITIGATION PLANS AND RESIDUAL EFFECTS 
 
To ensure that any potential impacts of the White Rock Mine are minimal or eliminated, the 
company has prepared monitoring and mitigation plans.  Mitigation plans are designed to eliminate 
or reduce impacts to acceptable levels. Monitoring plans are designed to determine if the levels of 
impact are within acceptable ranges.  Adjustments to the design of mitigation plans will be made 
where necessary as determined by applicable legislation, regulations and guidelines. In some cases, 
mitigation plans can result in overall enhancement of local environments. The role of monitoring and 
the specific monitoring plans which Black Bull intends to complete as part of this undertaking are 
more fully explained in Section 8.  Details on the known and potential impacts, mitigation plans and 
residual effects from the project are outlined below. 
 
6.1 Valued Environmental Components 
 
Valued Environmental Components (VECs) refers to an upfront identification of “components of the 
environment for which there is public or professional concern, or both, and to which the assessment 
should primarily be addressed” (Beanlands and Duinker 1983). VECs provide a focus for identifying 
key environmental issues of concern for the project. VECs are chosen based on sensitivities in the 
study area and on stakeholder and regulatory comment. Table 6-1 outlines VECs for the Black Bull 
White Rock Quartz Mine project. 
 

TABLE 6.1:  VALUED ENVIRONMENTAL COMPONENTS AND RATIONALE FOR INCLUSION 
 

Component Stakeholder 
Issue 

Legislation, Policy, 
Guideline 

Regulatory 
Concern 

Literature, 
Scientific Expertise 

Impact Assessment 
Section Reference 

Air Quality √ √ √ √ 6.2 
Human Health √ √ √ √ 6.2 
Groundwater Quality √ √ √ √ 6.4 
Surface Water Quality/ Quantity √ √ √ √ 6.3 
Fish and Fish Habitat √ √ √ √ 6.4 
Aquatic Species at Risk √ √ √ √ 6.6 
Sensitive Wildlife and Habitat, 
including Migratory Birds  √ √ √ 6.4 

Terrestrial Species at Risk √ √ √ √ 6.5 
Wetlands √ √ √ √ 6.4 
Recreational Use √  √ √ 6.6 
Tobeatic Wilderness Area √ √ √ √ 6.7 
First Nations Resources √ √ √ √ 6.14 
Archaeological/Cultural Heritage 
and Palaeontological Resources √ √ √ √ 6.5 

 
6.2 Air Quality and Noise 
 

6.2.1 Known and Potential Impacts  
 
Air Quality 
 
Localized effects on air quality will occur due to activities at the project site. Gas emissions can 
result from vehicle exhaust, blasting and processing of raw materials.  Vehicle exhaust from mine 
equipment such as haul trucks, excavators and bulldozers will occur in the pit area and stockpiling 
operations. Blasting creates some gases as well as particulates through blasting action. The natural 
materials which will be disturbed as part of the development of the White Rock Quartz Mine are not 
known sources for off-gassing. Gas emissions from the processing areas may occur due to exhaust 
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from heat sources at the processing plant. Known particulate sources at the proposed undertaking 
would include localized sites within the extraction areas, stockpiles and processing plant material 
(raw materials, overburden, barren rock), transfer points, areas not yet revegetated, haul roads and 
blasting points. 
 
Dust from the operation may contain a small amount of respirable ‘mineral dust’ including silica. 
Mineral dust is associated with many industries including construction, mining, foundries, aggregate 
production and granite cutting. The term respirable generally refers to material that is less than 10 
microns (i.e. one one-hundredth of a millimetre) in size. There are published guidelines for mineral 
dust containing silica, which the company will follow diligently.  
 
The primary concern with mineral dust containing silica is in relation to long term (years) exposure 
for employees. Guidelines are based on permissible exposure limits (PEL) derived for an eight-hour 
work shift. The National (US) Institute for Occupational Health and Safety (NIOSH) recommends a 
PEL for silica of 0.05 mg/m3 based on a time weighted average (TWA) over an eight hour period. 
The American Conference of Government Industrial Hygienists (ACGIH) uses a Threshold Level 
Value (TLV) of 0.1 mg/m3. 
 
Laboratory testing conducted at the Technical University of Nova Scotia (TUNS) indicates the 
deposit ranges from 95 to 99% quartz with 1-4% kaolin clay, mica or feldspar.  Testing at TUNS 
also indicates that a material less than 10 microns in size is generated during the crushing process.  
This size fraction is removed from the quartz products during sizing and washing, and is prevented 
from becoming airborne through mitigation measures outlined in section 6.2.2. Black Bull will be 
below legislated limits or guidelines for exposure to mineral dust.  Monitoring for particulates is 
addressed in Section 8.1.2. 
 
Noise 
 
The baseline survey results indicate that a background noise range of 40 - 50 dBA is present in the 
area of the proposed mine site near the Tobeatic Wilderness Area.  Noise levels are expected to vary 
along with the different stages of mine development. A noise level ranging from 65dBA to 85dBA 
can be predicted on the mine site from haul trucks, mining equipment, drilling equipment and 
blasting.  Noise levels would decrease with distance from the source.  During development of the 
mine a berm will be constructed around portions of the quartz extraction areas.  This berm will aid in 
keeping the noise from the extraction areas to a desirable level. A noise and particulate monitoring 
program will be in place at the site during operation. 
 
Due to the local topography and vegetation of the surrounding area, noise levels created by mining 
activities outside the mine site are not expected to have a significant negative impact on the existing 
acoustic environment.  It is also important to note the nearest residence is 12.7 km away. 
 

6.2.2 Mitigation Plan – Air Quality and Noise 
 
Mitigative measures to be used at the site are outlined below. 
 
Equipment Emissions – Exhaust and noise suppression systems on all equipment will comply with 
original equipment specifications and will be maintained in good operating condition as part of the 
overall equipment maintenance program. 

  
 
Environmental Registration Document For The Proposed White Rock Quartz Mine – August 2002 

 



 6-3 
  
Particulates - Identified known and potential sources for particulates will be mitigated through the 
use of the following measures at the mine site: 
 

-  Revegetation of disturbed areas to reduce potential sources of dust;  
- Dust control measures on haul roads, stockpiles and disturbed areas; 
- Use of placed and existing vegetation for windbreaks and dust capture; and 
- “Wet” or closed system for processing plants. 

 
Spray misting will be used to control dust during quartz crushing and handling at the mine site and 
ports.  The quartz processing plant will use a wet system to control dust.  The dryer used in the 
quartz processing plant will have air quality controls.  Air monitoring for dust will be conducted at 
the mine, processing plant and ports (see section 8.1.2).   
 
Blasting - Several components of the proposed surface mine development will reduce the effect of 
blasting on the local area.  These include the overburden (granite till), conducive to dampening 
blasting effects, fully vegetated areas and no residential areas within 12.7 kilometres.  
 
A fishing/hunting camp is located approximately 500 metres south of the proposed extraction area 
adjacent to East Barclay Brook.  The camp is on land leased from the Province.  The camp owner 
has been consulted and is aware of the proposed blasting program and has agreed to comply with 
blast notification procedures. 
 

6.2.3 Residual Effects – Air Quality 
 
There are no identified residual effects of blasting and particulates. 
 
6.3 Surface Water 
 

6.3.1 Known and Potential Impacts – Surface Water 
 

Potential effects to surface water conditions resulting from the proposed mine operation and 
associated activities include: 
 
$ Erosion and sedimentation as a result of the construction of the surface infrastructure, mine 

development and stockpiles; and 
 
$ Discharges of operational water above suspended solids guidelines. 
 
Near stream construction will be minimized at the White Rock Mine.  It is important to note that no 
watercourses will be disturbed as a result of this project. Principles of good construction will be used 
to minimize effects of construction.  The NSDEL Sediment and Erosion Control Handbook will be 
used as a guide for sediment and erosion control plans for all construction activities. Dillon has 
identified watercourses through their environmental work.  In accordance with DFO requirements 
for watercourses and wetlands, a 30 metre set-back will be implemented.  Additional set-backs will 
be established if required.  Black Bull will use the expertise of DFO and fisheries habitat consultants 
in finalization of set-back areas. The set-backs will be well marked in the field and modified at the 
time that mine development activities approach them if conditions have changed from baseline. 
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water and solids, mainly fine sand and silt.  Process chemicals (for blending and pH control) are 
typically removed through the filtering process.   
 
Note: To Black Bull’s knowledge there are no industrial groundwater or surface water users in the 

vicinity of the White Rock Quartz Mine that draw from the Clyde River watershed. 
 

6.3.2 Effluent Quantity and Quality – Surface Water  
 
Effluents from the mining operation will consist of overflow from the sedimentation pond on the 
north side of Highway 203 and discharge from the quartz fines storage area on the south side of 
Highway 203.  In both cases, effluent will consist of surface runoff, due to precipitation events and 
snow melt, and mine water pumped from the open pits, combined with water Alosses@ associated 
with crushing, washing, and classification of ore, on the north side of Highway 203, and the further 
processing of the quartz ore on the south side of Highway 203.   The quantities of these sources of 
effluent are considered in Section 3.4.   
 
The quantity of discharge will vary in accordance with rainfall and snow melt conditions.  The 
maximum flowrate of process effluent from the operation will be approximately 61.4 m3/h during 
operating periods.  The quantity of surface runoff from the operations, on a mean annual basis, will 
be approximately 453 m3/d (19 m3/h).  Overflow from the quartz fines storage area will be neutral to 
alkaline.  In addition, the water may contain traces of organic reagent residuals.  The overflow will 
contain approximately 300 mg/L of total dissolved solids attributable to sodium (6 mg/L), calcium 
(95 mg/L), salts of sulphate (48 mg/L), chloride (143 mg/L), in addition to silicon tetrahydroxide (12 
mg/L as silica).  On this basis, the combined effluent from the north and south sides will contain 
approximately 235 mg/L of total dissolved solids. 
 

6.3.3 Hydraulic Effects – Surface Water 
 
Effluents meeting or exceeding NSDOE requirements from the mining and processing operations 
will discharge into the East Barclay Brook watershed after passing through 250-300 metres of a 
vegetated low area. Effluent from the sedimentation pond, located north of the highway, will pass 
under the highway through an existing 1200 mm corrugated steel culvert.  Effluent from the quartz 
fines storage area will discharge into existing drainage features which convey runoff into the brook.   
 
All drainage features, including the East Barclay Brook, are well developed and conditioned to 
flowrates of runoff considerably in excess of those associated with the mine development.  There 
will be no effects on the hydraulic features of drainage channels and East Barclay Brook at and 
downstream from the mine site.  In addition, environmental monitoring programs will include 
inspection of these channels. 
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6.3.4 Water Quality Effects – Surface Water 
 

6.3.4.1 Data Assessment 
 
East Barclay and Barclay Brooks - Low Flow Hydrology for Water Quality Evaluations 
 
Effluent from the mining and quartz processing operations will discharge into East Barclay Brook.  
This brook discharges into Barclay Brook approximately 6 km downstream from the mine site.  
Barclay Brook discharges into Barclay Lake, approximately 8 km downstream from the mine site.  
East Barclay Brook controls a drainage area of approximately 9.6 km2 at its confluence with the 
Barclay Brook.  Barclay Brook controls a drainage area of approximately 22 km2 as it enters Barclay 
Lake. Effluent from the site will discharge into East Barclay Brook upstream of water quality 
monitoring station SW-4, at which the drainage area controlled by the brook is approximately 2.2 
km2.  Other monitoring stations have been established near the headwaters of East Barclay Brook 
(SW-3) (the drainage area is approximately 0.7 km2) and at a location on Barclay Brook 
approximately 100 m downstream of its confluence with East Barclay Brook (SW-10). 
 
Long term flow gauging data is not available for the East Barclay and Barclay Brook systems.  The 
Roseway River system, which is located to the east of the Barclay system, provides the nearest 
source of long term flow gauging data.  This river controls a drainage area of approximately 495 km2 
to the gauging station location, considerably in excess of the drainage area for the Barclay system.  
Several methods, including an assessment of data for the Roseway system, were used to establish 
representative flows within the Barclay system, particularly those for low-flow periods, during 
which there will be the maximum potential for changes in water chemistry due to discharges of 
treated effluent. 
 
Daily flows for the Roseway River for the years of 1999 and 2000 were assessed to determine the 
cumulative frequency of occurrence of low flows (source: Meteorological Service of Canada, 
Atlantic Regions, Dartmouth, NS).  Unit runoff rates on this basis are as follows: 
 

Cumulative frequency 
of occurrence (%) 

Unit runoff rate 
(m3/s/km2) 

10 
20 
30 
50 

0.0021 (Aextreme low-flow@) 
0.0026 
0.0034 

0.0044 (Amedian low-flow@) 

 
In addition, the long term precipitation data from the Yarmouth climate station were used to estimate 
Asummer low@ and mean annual unit runoff rates; estimated rates on this basis are 0.0087 m3/s/km2 
and 0.022 m3/s/km2 respectively.  The Aextreme low,@ Amedian low,@ Asummer low,@ and Amean 
annual@ unit runoff rates were used to assess the implications of effluent discharge on water 
chemistry in the Barclay system.  
 
Water Chemistry of East Barclay Brook 
 
Summaries of selected water chemistry data for East Barclay Brook (sample stations SW-3 and SW-
4) and Barclay Brook (sample station SW-10) are given in Figures 1 to 7, Appendix I to indicate 
seasonal trends and in Table ADI-1, Appendix I.  Table ADI-1 provides a summary of data for 
selected water chemistry parameters.  Median ranking of the data were used to determine cumulative 
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frequencies of occurrence of parameter values for the complete sampling period.  Samples of water 
were collected on an almost monthly basis, between April 2000 and May 2002, for locations SW-3 
and SW-4; one sample was collected in May 2002 from sample station SW-10. 
 
Water in East Barclay Brook is low in pH (range of 4.1 to 5), low in dissolved solids (range of 13 to 
74 mg/L), low in calcium and magnesium hardness, colored (range of 77 to 314 NTU), due likely to 
the presence of humic and tannic acids (as indicated by total organic carbon concentrations), and 
contains at least traces of various metallic elements, including aluminum and iron.  Other metallic 
elements are present at detectable limits within the low parts per billion (ppb) range. 
 
The water, likely due to the presence of humic and tannic acids, has measurable buffer capacity as 
indicated by the neutralization titration data given in Figure 8, Appendix I. This is a characteristic of 
bog waters and provides a tendency to resist pH changes which might otherwise occur due to 
additions of acidic or basic Aeffluents.@  

 
6.3.4.2 Effects of Effluent Discharge on Water Chemistry of the Barclay Brook 

System 
 
The predicted effects on water chemistry for discharges of effluent from the mining and quartz 
processing operations were determined for a range of low flow conditions within the Barclay Brook 
system; median values for the appropriate water quality parameters unless otherwise indicated; and 
the maximum expected flowrate of process effluents.   
 
Tables ADI-2 to ADI-4, Appendix I provide estimated pH within the Barclay Brook system as a 
function of effluent pH and the measured buffer capacity of water in the system.  The effluent pH 
was assumed to be within the alkaline range of 7.0 to 9.0.  Tables ADI-5 to ADI-14, Appendix I, 
provide estimates of water chemistry in the Barclay Brook system for other selected parameters as a 
function of low flow conditions and parameter value for the effluent. Effluent parameter values were 
selected on the basis of either treatment objectives (i.e. suspended solids, aluminum, iron, and 
manganese) or expected concentrations in the treated effluent (i.e. total dissolved solids and silica).  
The calculations assumed that these parameters are Aconservative,@ that is mixing of the effluent with 
water in the Barclay Brook system was assumed without loss or gain in the quantity of parameter 
due to in-stream processes such as sedimentation of suspended solids, adsorption of dissolved 
species, and formation of chemical precipitates. 
 
The calculations indicate that discharge of an alkaline effluent would increase pH in the East 
Barclay Brook, at the point of mixing, by a maximum of approximately 0.5 to 0.7 pH units for 
Aextreme low flow@ conditions (Table ADI-2, Appendix I).  The increase in pH in the East Barclay 
Brook would be approximately 0.3 to 0.4 pH units, upstream of its confluence with Barclay Brook, 
for the Aextreme low flow@ condition. The increase in pH would be approximately 0.2 to 0.3 pH units 
in the East Barclay Brook, at the point of mixing, for more Anormal@ flow conditions, as indicated in 
Table ADI-4 for Amean annual flow@ conditions.   Discharge of an alkaline effluent would result in a 
very slight increase in pH of water in the East Barclay Brook. 
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The treated effluent will have a low turbidity, consistent with a well operated coagulation process, 
and meet regulatory objectives for suspended solids content.  On this basis, and as indicated in Table 
ADI-5, Appendix I, discharge of the treated effluent would increase suspended solids content at the 
point of mixing in East Barclay Brook by approximately 20 mg/L during Aextreme low flow@ 
conditions.  The increase would be approximately 7 mg/L at the point of mixing for more Anormal@ 



 6-7 
  
flow conditions (i.e. Amean annual flow@ condition in Table ADI-5).  Discharge of effluent which 
has received treatment to ensure low suspended solids content would result in minimal increase in 
suspended solids content in the Barclay Brook system.  Effluent discharges will occur as periodic 
short duration (less than 24 hour) events.  Based on this, the CCME and FWAL guidelines allow 
maximum increase in TSS of 25 mg/L above background concentrations.  The predicted increase (20 
mg/L) is within the guidelines noted above. 
 
Treated effluent from the mining and quartz processing operations will contain approximately 235 
mg/L of dissolved solids. Discharge of effluent at this concentration would increase dissolved solids 
content in the East Barclay Brook, at the point of mixing, by approximately 170 mg/L for discharge 
during Aextreme low flow conditions.@   The increase in dissolved solids content at the point of 
mixing would be approximately 60 mg/L for more Anormal@ flow conditions  (i.e. Amean annual 
flow@ condition in Table ADI-6).  A lesser increase in dissolved solids content would be generally 
detected within the Barclay Brook system at locations downstream of the mixing point, at least to 
Barclay Lake (Table ADI-6).   The dissolved solids will consist primarily of calcium chloride and 
calcium sulphate, present as the major cation calcium, and the major anions, chloride and sulphate 
(Tables ADI-7 to ADI-10).  A review of the ACanadian Environmental Quality Guidelines@ (CCME, 
1999) indicates that the concentrations of these species will be well within guidelines for the 
maintenance of aquatic habitat and other water uses (source of public water supply, recreational uses 
and agricultural uses). 
 
Silica concentrations were also calculated (Table ADI-11), since the processing of quartz will likely 
cause the dissolution of silica to form very stable water soluble silicon tetrahydroxide (Si(OH)4).  
The maximum solubility of quartz in water within the expected pH range is approximately 12 mg/L 
(as SiO2).  The treated effluents were assumed to contain this concentration of silica.  As indicated in 
Table ADI-11, the concentration of silica within the Barclay Brook system would not be expected to 
increase by more than approximately 5 mg/L  for Aextreme low flow@ conditions. 
 
Aluminum, iron, and manganese are the trace metallic elements detected at highest concentrations 
within the Barclay Brook system.  Traces of these common metallic species would be present in the 
treated effluents.  As indicated in Tables ADI-12, ADI-13 and ADI-14, concentrations of these 
species will be increased by discharge of treated effluents.  Effluents containing 0.5 mg/L of each of 
these elements would result in a slight increase in the concentration of aluminum in the Barclay 
Brook system during Aextreme low flow@ conditions (less than 0.10 mg/L).  For the same flow 
conditions, iron and manganese concentrations would be increased, within the Barclay Brook 
system, by approximately 0.30 mg/L and 0.40 mg/L, respectively.  Actual increases would be 
expected to be substantially reduced from the estimated values by adsorption and precipitation 
processes which tend to transfer these species to the sediment phase.  Also, changes are not 
anticipated for water quality and quantity downstream of the confluence with the Clyde River. 
 

6.3.5 Mitigation Plans – Surface Water – Suspended Solids 
 
Water use at the site will be minimized by recycling of process water as described in Section 3.4. 
Only treated effluents will be discharged from the site.  The holding ponds and mine pits will 
provide substantial containment capacity for storm runoff and for any other Aemergency@ situations 
that require holding of water prior to treatment and discharge.  Effluents from the treatment systems 
will be monitored for key quality parameters, as described in section 8.2. 
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Black Bull has assessed the potential environmental effects associated with both construction and 
operation of the proposed mine and processing facilities and care has been taken at all stages of the 
mine design process to identify possible erosion and sedimentation issues.  The site conditions (low 
slopes and coarse surficial materials) are such that erosion potential is limited.  Planning and design 
principles have been adopted to aid in the prevention of siltation events, and to ensure that protective 
measures are in place during construction activities.  These include:   
 
$ The area of disturbed lands (including the stockpiles) will be kept to a minimum; 
$ Set-backs have been established between existing watercourses and proposed works; and 
$ Diversion ditches will collect drainage from the toe of the slopes of each of the stockpiles 

and direct drainage to the surface water management system. 
 
Effluent from the sedimentation pond on the north side of Highway 203 will have been treated by 
coagulation for the removal of suspended and colloidal particulates.  This effluent will be of similar 
quality to surface runoff and groundwater from the site, except possibly for a slight increase in silica 
content due to vigorous contact of quartz with water during crushing, washing, and classification 
operations. 
 
It should be noted that discharge of effluent is not anticipated during Alow flow@ conditions as on-site 
storage capacity is available.  No discharge or limited discharge during low flow periods would 
minimize those effects on water quality defined in the preceding sections, especially increases in 
total dissolved solids content.  The daily volume of effluents from the mining and quartz processing 
operations will be relatively small (i.e. approximately 400 m3/d during low flow conditions) and it 
will be technically feasible to store some volume of effluent during low flow conditions, if 
necessary, to maintain specified water quality objectives within the Barclay Brook system.  In 
addition, the treatment systems could be operated during low flow conditions such that the rate of 
discharge of treated effluent is proportional to flow in the brook, as measured upstream of the 
mixing location. These mitigation measures will be further refined as the project design phase 
proceeds. 
 

6.3.6 Residual Impacts – Surface Water 
 
Residual impacts on surface water are not anticipated following implementation of mitigation and 
use of the site treatment system. 
 
6.4 Groundwater 
 

6.4.1 Known and Potential Impacts - Groundwater 
 
Groundwater impacts are predicted to be very localized to areas immediately adjacent to the 
extraction areas.  Groundwater impacts that could potentially effect wetlands or surface water flows 
are not expected. 
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A comparison of the steady state groundwater equipotentials (lines of equal head) and those from the 
end of the 7 year period, indicate that the changes in groundwater due to the introduction of Pit A are 
largely limited to the quartz/kaolinite zone in the immediate vicinity of the pit.  Drawdown in Pit A 
is consistent with the bottom of the Pit at an elevation of 85 masl (approximately 35 metres of 
drawdown in the bedrock layer).  To the east, along the Clyde River, no change in the equipotential 
lines is observed.  Observation well MW-01-41 located 200 metres to west of Pit A shows a 0.6 m 
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reduction in the bedrock equipotentials, from the steady state conditions.  Bedrock observation wells 
MW-91-01, located to the north, and MW-99-20, located to the south showed 0.43 m and 0.81 m 
reductions, respectively.  Groundwater equipotential lines in the direction of the East Barclay Brook 
show no fluctuation from the steady state conditions. 
 
Monitor wells MW-91-01, to the north, and MW-99-20, to the south, show only slight changes with 
drawdowns of 4 cm and 18 cm, respectively, over the 3-year Pit B simulation.  Monitor well MW-
01-41 located immediately south of Pit B, shows 2.54 m drawdown and DW-02-02, located further 
south of Pit B shows a 1 m drawdown, over the three year simulation period.  As can be seen in 
Figure 5, Appendix D, a cross-section that extends from Pit B to the Clyde River, at the end of the 
10.5 year time period, the water table still slopes from Pit B (approximately 118 masl at the eastern 
edge of Pit B) toward the Clyde River (approximately 114.5 masl at the Clyde River), indicating no 
reversal of flow conditions due to the presence of Pit B at the full depth extent. 
 

6.4.2 Mitigation Plan - Groundwater 
 
Data gathered through the groundwater monitoring program would be used to refine or supplement 
existing mitigation plans.  Should negative impacts be identified, modifications to pit dewatering 
procedures and surface water control plans can be implemented to reduce or eliminate impacts. The 
development of Pits A and B are staged with respect to depth, thus allowing for mitigation of 
dewatering impacts (as indicated by monitoring) which could be achieved by mining at shallow 
depths or modifying benches within the extraction areas. 
 

6.4.3 Residual Effects 
 
No residual effects to groundwater quality or quantity are anticipated from operation of the mine or 
completion of the reclamation plan. 
 
6.5 Aquatic, Terrestrial and Wetland Species and Habitat 
 

6.5.1 Known and Potential Impacts - Aquatic Species and Habitat 
 
There will be no loss of fish habitat as a result of the project.  The proposed extraction and 
processing areas will not occur within 30 m of a watercourse. The nearest permanent watercourse to 
any project feature is East Barclay Brook which is just over 100 m to the southwest of the quartz 
fines storage area, and over 500 m to the west of the proposed extraction area. A branch of the Clyde 
River is located over 200 m to the east of the proposed extraction area. 
 
Potential impacts to fish could include indirect mortality, indirect destruction/disruption of fish 
habitat (including water quality and fish foods) and disruption of seasonal migrations/fish passage. 
 
Indirect mortality of aquatic species could result from introduction of deleterious substances to the 
watercourses (e.g. accidental hydrocarbon spill), from insufficient low flow provision, sudden and 
significant changes to water quality parameters, excessive sediment deposition or concussion 
impacts if blasting is completed near watercourses. 
 
Indirect destruction/disruption of fish habitat could result from sediment deposition (derived from 
processing or from erosion) or other deleterious substances, or changes to flow regimes. 
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Disruption of seasonal migration or passage could result from chemical barriers such as suspended 
sediment or other deleterious substances, physical barriers or through changes to flow regimes (such 
as insufficient low flow provision). 
 
The nature of the aquatic system and mitigation design features outlined in the following section 
reduce the likelihood of these potential impacts. The primary receiving water for the system is East 
Barclay Brook. Fish habitat in East Barclay Brook adjacent to the site is poor and generally provides 
non-salmonid habitat as outlined in the Dillon Data Collection Report (Appendix E). Brook trout 
were not captured in East Barclay except beginning approximately 500 m down-gradient of the 
proposed disturbed areas. A potential brook trout spawning and rearing area occurs over 600 m 
downgradient of the proposed extraction area discharge location.  
 
The Clyde River is considered brook trout habitat in the upstream reaches adjacent to the study area 
and salmon habitat considerably downstream of the study area. A small intermittent watercourse 
occurs within 100 m of the extraction area at the east end of Pit B. This watercourse does not 
provide fish habitat. 
 
No federally listed  Committee on the Status of Endangered Wildlife in Canada (COSEWIC) at risk 
aquatic species were noted for the study area. There is limited potential for provincially listed at risk 
aquatic invertebrates to occur in East Barclay Brook or the Clyde River (as outlined in attached 
Dillon Data Collection Report). At risk species are discussed further in Sections 6.6 and 6.7. 
 
Section 6.3 outlines potential changes to surface water quality anticipated in the watercourse 
receiving treated water from the site, East Barclay Brook. To summarize, based on the treatment 
proposed it is expected that pH, suspended solids and total dissolved solids may increase in East 
Barclay Brook.  
 
The pH increase under extreme low flow is predicted in the order of 0.5 to 0.7 units and under 
normal flow conditions an increase of 0.2 to 0.3 units may be expected. The normal pH in East 
Barclay Brook ranges from 4.1 to 5 units. Impacts are generally not anticipated under normal flow 
conditions as the increase will generally be within the range of natural pH in the system. Occasional 
increases of 0.3 units above existing ranges should not significantly affect aquatic life. The pH 
increase under extreme low flow will also be temporary and at a level which should not result in a 
pH shock. However, it is practical to restrict low flow discharge and/or adjust the pH if monitoring 
results indicate mitigation is required. 
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The range in dissolved solids in East Barclay Brook is 13 to 74 mg/L. The corresponding 
conductivity upstream of the site has been recorded in the 30 to 140 uS/cm range and downstream in 
the 35 to 66 uS/cm range. The predicted increase in dissolved solids at the confluence with East 
Barclay Brook is 170 mg/L during extreme low flow and 60 mg/L under normal flow conditions, 
which corresponds to a conductivity of 400 us/cm for low flow and 150 us/cm for normal flow. This 
will constitute a change in water quality. Dissolved solids will primarily consist of calcium chloride 
and calcium sulphate. These dissolved solids will result in slightly less dilute water, however levels 
are well within ranges found in hardwater type fresh water throughout Nova Scotia and are far less 
than increases typically caused by road salt. There are no freshwater aquatic life guidelines for 
dissolved solids. For the majority of species including brook trout this change will not impact 
habitat, however it is possible that some invertebrate species present are sensitive to the changes. As 
well the presence of calcium may favor some invertebrate species over others affecting species 
composition. It is proposed that the aquatic invertebrate communities be monitored as part of 
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Environmental Effects Monitoring. As noted previously, under extreme low flow conditions it is 
practical to hold discharges if mitigation is required. 
 
Conservative increases of aluminum, iron and manganese are predicted as 0.08 mg/L, 0.3 mg/L and 
0.4 mg/L respectively, under extreme low flow conditions. The FWAL guideline for aluminum is 
0.005 mg/L for water with pH less than 6.5. This existing guideline is naturally exceeded in East 
Barclay Brook with a range of 0.21 to 0.46 mg/L occurring upstream of the project and a range of 
0.2 to 0.55 mg/L occurring downstream of the project site. The FWAL guideline for iron is 0.3 
mg/L. As with aluminum the natural conditions within East Barclay Brook ranging from 0.02 to 1.7 
mg/L upstream of the project and from 0.05 to 0.43 downstream of the project exceed the FWAL 
guideline. There is no FWAL guideline for manganese. Organisms present are adapted to existing 
iron and aluminum levels and will not be significantly affected by the relatively small increase in 
aluminum or by the iron increase to a highly variable background level. 
 
Suspended solids are predicted to increase at the point of confluence with East Barclay Brook by 15 
mg/L under extreme low flow conditions and by 5 mg/L under normal flow conditions. The CCME 
guidelines (1999) for protection of aquatic life of a maximum increase of 25 mg/L for short term 
exposure and a maximum average increase of 5 mg/L for longer term flow will be met. Colloidal 
material which could contribute to visible plumes or heavy particles which could settle onto fish 
habitat are not expected based on the treatment proposed. 
 
Flocculation chemicals will not be alum based and will be selected in consultation with NSDEL and 
DFO prior to submitting an application for an Industrial Approval. 
 
The project on decommissioning will create 6.4 ha of new aquatic habitat, suitable for fish. 
 

6.5.1.1 Mitigation Plan for Aquatic Habitat 
 
In order to minimize residual effects associated with the development of the site the following 
mitigation measures are proposed associated with the potential effects noted above. 
 
Mitigation measures proposed to prevent fish or other aquatic species mortality include:  
 

$ Settling ponds are designed to meet NSDEL discharge guidelines for Total 
Suspended Solids levels; 

$ Discharge from the site is to meet applicable guidelines or background water quality 
(if natural conditions exceed guidelines) at the East Barclay Brook monitoring 
points; 

$ The pH of site discharge and downstream waters is to be monitored when discharge 
occurs and recorded. Site discharge is to be controlled to limit any sudden changes in 
pH (to be determined on consultation with DFO, such as over 0.5 units within 200 m 
downstream of discharge within a week). In conjunction with DFO, effects on fish 
habitat of any pH change will be monitored over the short and long term (see Section 
8, Monitoring); 

 
$ Treated effluent discharges will mimic natural flow volumes and timing; 
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$ The addition of flow (approximately 12 ha surface area) to the East Barclay Brook 
watershed is not expected to negatively affect the low flow condition; 

 
$ An Erosion and Sediment Control Plan to be developed as part of site operations will 

include measures such as: 
- Maintaining a 30 m undisturbed set-back adjacent to East Barclay Brook and 

the Clyde River, including no stockpiling or waste rock storage within this 
area, 

- Maintaining existing vegetation unless actively mining and minimizing 
exposed areas, 

- Direction of surface water from all active areas to sedimentation pond 
designed for 1 in 25 year rainfall events and flocculation as required to meet 
guidelines, and 

- Management of drainage from stockpiles and waste rock as active areas. 
 

$ Blasting in the immediate vicinity of watercourses will follow DFO’s 1998 
“Guidelines for Use of Explosives In or Near Canadian Fisheries Waters” requiring 
written commitment to follow the “Blasting Fact Sheet - Fish and Fish Habitat 
Protection;”  

 
$ Contingencies developed as part of Environmental Protection Planning (EPP) are to 

prevent and minimize impact of accidental events such as hydrocarbon spills and 
include storm water control and wet weather shutdowns (see Section 7, 
Contingency); and 

 
$ Monitoring of fish habitat and fish population will be conducted on a schedule 

determined through consultation with DFO in addition to routine water quality 
monitoring (see Section 8, Monitoring).  

 
Mitigation to minimize aquatic habitat destruction/disruption includes the measures noted above for 
protection of fish as well as: 
 

$ No mining or other active area within 30 m of East Barclay Brook or the Clyde 
River; 

 
$ The addition of 12 ha surface area to East Barclay Brook represents approximately 

7% of the existing watershed area at this point (approximately 170 ha). This minor 
net increase in available drainage will be controlled (volume and timing of 
discharge) by site water use/recycling and by the sedimentation pond(s), (as 
identified in Section 6.3, Surface Water); 

 
$ Active area surface water drainage will be directed away from the main Clyde River 

watershed towards the lower quality habitat in East Barclay Brook; 
$ The distance from the Clyde River and elevation differences of 5 – 10 metres will be 

sufficient to prevent flood conditions in the Clyde River (1 in 100 year flood) from 
entering the pit or working areas; 
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upstream of this point (which is over 1200 ha) and is not anticipated to affect flows 
in the Clyde River; 

 
$ The drawdown associated with the extraction area will not affect flows in East 

Barclay Brook and the Clyde River (see Section 6.3 and 6.4, Surface and 
Groundwater); 

 
$ The operation of sediment ponds and re-circulation of process water will minimize 

changes to peak flows which may result from clearing of the active area; 
 

$ Water discharge will be controlled through the sedimentation pond(s) and released in 
a manner to minimize downstream erosion. The outlet to the sedimentation pond(s) 
will be properly stabilized to reduce downstream erosion; 

 
$ The discharge from the sedimentation/process treatment ponds will mimic natural 

flow regimes (see Section 6.3, Surface Water); 
 

$ Surface water flow monitoring will be undertaken to allow for appropriate control of 
water discharged to East Barclay Brook from the sedimentation pond(s), (see Section 
8, Monitoring);  

 
$ A “no fording” of watercourses policy will be instituted; and 

 
$ Avoidance of kaolin and a management plan if encountered, as outlined previously. 

 
Mitigation measures to minimize disruption of seasonal migration/passage include the measures 
noted above.   
 

6.5.1.2 Residual Impacts on Aquatic Habitat 
 
Significant residual impacts are not expected to aquatic species and habitat given incorporation of 
design and mitigation as noted. 
 

6.5.2 Wetlands 
 

6.5.2.1 Known and Potential Impacts on Wetlands 
 
No direct loss of wetland area will occur within the project footprint. Creation of aquatic habitats 
(estimated at 6.4 ha) will occur in reclaimed Pit A and Pit B.  Wetlands within the proposed claim 
block is described in Dillon’s Biological Data Collection Report and located in Dillon Figure 4, 
Volume II, Appendix E.  
 
 
Potential indirect impacts could include noise disturbance to resident or migratory species, changes 
to the groundwater and surface water regime, and related habitat changes and degradation of habitat 
through inputs of sediment or other contaminants (such as accidental hydrocarbon spills) carried in 
surface water. 
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Noise disturbance impacts may occur if species/populations of concern which are sensitive to noise 
reside in adjacent wetlands. For example, colonial bird nesting areas are often important for success 
of populations and may be sensitive to noise disturbance during the nesting/rearing period. A variety 
of noise sources are expected to occur at the site, however impacts will depend on whether potential 
sensitive receptors occur, the duration, extent and volume of noise as well as the timing of noise 
events relative to sensitive periods. 
 
Changes to surface water regime may occur due to the site development, watershed changes, and 
discharge volume and timing. The majority of the wetlands in the area are upgradient of the site or 
have water supplied within a local area outside of the area of influence of the proposed mine. These 
wetlands are not expected to be affected by surface water changes. 
 
The potential for impacts to wetlands is mitigated to some extent by factors such as distance to the 
site, whether the wetland is located within the possible area of groundwater drawdown and whether 
it is downgradient of the site. Wetlands occurring in the general area (within 1 km) of active 
extraction/processing areas as listed in Table 6-2 along with groundwater and surface water 
considerations. 
 
No federally listed wetland species are noted for the study area. There is limited potential for 
provincially listed at risk wetland species in the area. At risk species are discussed further in Section 
6.6 and 6.7. 
 
 

TABLE 6-2:  WETLAND LOCATIONS IN RELATION TO ACTIVE AREAS 
 

Wet
land 
No. 

Distance and Direction 
from Extraction Area 

Distance and Direction from  
Other Active Area 

Within area of predicted 
groundwater drawdown 

Upgradient or Downgradient 
for surface water runoff 

11 over 200 m from excavation area over 300 m to treatment pond 
area No up 

8 over 400m from excavation area over 100 m from treatment 
pond No down 

6 over 600 m to stockpile/ excavation area over 200 m to the treatment 
pond and processing area No up 

3 over 800 m to stockpile/ excavation area over 300 m to process area No up 
1 over 400 m to stockpile/ excavation area over 200 m to process area No up 
5 over 300 m to excavation area over 1 km No down 
56 over 800 m to stockpile/ excavation area over 500 m to process area No up 
57 over 400 m to excavation area over 1 km No up 
58 over 800 m to excavation area over 1 km No up 
2 over 300 m to excavation area over 1 km No up 
4 over 100 m to excavation area over 1 km Just outside, to be monitored down 
7 over 700 m to excavation area over 1 km No down 
15 over 500 m to excavation area Over 1 km No up (local surface water source) 
14 over 200 m to excavation area over 500 m to treatment pond No up (local surface water source) 
16 over 300 m to excavation area over 600 m to treatment pond No up (local surface water source) 
18 over 700 m to excavation area over 700m to treatment pond No down 

 
6.5.2.2 Mitigation Plan for Wetlands 

 
Mitigation measures were not specifically identified as required to limit noise disturbance of 
wetlands habitat. Wetland species with populations sensitive to noise disturbance were not identified 
during the 2000 to 2002 biological data collection. However, if such species are identified mitigation 
would be incorporated into mine operations as discussed in the at risk species section. Typical 
measures may include: 

  
 
Environmental Registration Document For The Proposed White Rock Quartz Mine – August 2002 



 6-15 
  
 

• Scheduling to avoid sensitive periods; 
• Modifications to activities (such as reduction in charges or changing the timing of 

charges); and 
• Development of blast buffers (such as increased berm height). 

 
Mitigation measures associated with changes to the groundwater regime for wetlands within the 
vicinity of the extraction area include:  
 

• Groundwater monitoring will be undertaken in the vicinity of nearest wetlands, Nos. 
8, 11, 14, and 4 to determine if effects are occurring (see Section 8, Monitoring). The 
monitoring data collected will be used to further refine predicted potential for 
groundwater effects and to determine appropriate mitigation or develop 
compensation programs if required.  

 
Mitigation measures associated with changes to the surface water regime in wetlands downgradient 
of the site include:  
 

•  Regulation of site discharge as noted for fish habitat and water quality; 
•  Flow regulation as noted for fish habitat and water quality; 
•  Sediment and erosion control as noted for fish habitat and water quality; and 
•  Monitoring of surface water quality/quantity (Section 8, Monitoring). 
 

Mitigation measures associated with habitat degradation in wetlands will include: 
 

•  Development of Environmental Protection Plans, Monitoring and Contingency Plans 
to limit potential for accidental discharge of contaminants as part of the Industrial 
Approval application; 

$ Maintenance of 30 m undisturbed set-back zone around wetlands; 
$ Direction of water from active areas to sedimentation ponds as outlined for 

protection of fish habitat and water quality; 
$ Protection of water quality as outlined for protection of fish habitat and water 

quality; 
$ Erosion and sediment control measures as outlined for fish habitat and water quality 

protection; 
$ Requirements for fuel and lubricant handling and equipment maintenance procedures 

such as designation of appropriate refueling, and petroleum, oil and lubricants 
storage areas over 30 m from wetlands; and 

$ Prohibiting site vehicles access to wetlands and posting wetlands within the surface 
lease area as sensitive areas/restricted access. Signage will be developed in 
consultation with NSDNR/NSDEL. 

 
6.5.2.3 Residual Impacts on Wetlands 

 
Significant residual impacts on wetlands are not expected given the species and habitat type present, 
wetland locations and incorporation of mitigation as noted. 
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6.5.3 Terrestrial Species and Habitat 
 

6.5.3.1 Known and Potential Impacts to Terrestrial Species and Habitats 
 

An area of approximately 36.5 ha will be disturbed by the project. The habitat type within this area 
is identified in Table 6-3. The majority of the proposed extraction/processing area and the proposed 
settling pond(s) area is barrens area. A small predominantly “forested” area occurs in the western 
end of Pit B of the extraction area. Existing roads/trails and pits cross the central portion of the 
extraction area. The site and surrounding habitat is not known to provide habitat for sensitive 
species. As well, some minor dust and noise impacts may occur to habitat surrounding the site area.  
At Risk Species and Habitat are discussed in Sections 6.6 and 6.7. 
 

TABLE 6-3:  HABITAT IN IMMEDIATE VICINITY OF THE 
PROPOSED EXTRACTION/PROCESSING AREAS 

 
Habitat Type Area Hectares % of Total Area 

Barrens 30.9 85 
Forested 3.3 9 
Wetland 0 0 
Disturbed (presently) 2.3 6 
Total - estimated 36.5 100 

 
Key potential impacts to terrestrial habitat/species relate to migratory birds. Migratory birds are 
protected under the Migratory Birds Convention Act (MCBA) which prohibits deposition of harmful 
substances such as oil to migratory birds or areas frequented by migratory birds, and prohibits 
disturbance/destruction of nests, eggs and nesting areas of migratory birds. Bird species present, 
relative abundance and distribution within the overall study area are listed in the Dillon report, 
Appendix E. Migratory birds in the proposed project area reflect the habitats present. Diversity and 
abundance in the barrens area was generally low. The barrens area does provide feeding habitat for 
raptors, however, this area is a small proportion of similar habitat available locally and regionally. 
Species present are generally common throughout the regional area. No federally listed COSEWIC 
at risk bird species were noted for the study area. The only provincially listed at risk birds expected 
in the study area (Common Loon and Long-eared Owl), are not likely to be found in the 
extraction/processing area and are discussed further under “at risk” species.  
 
No designated protected areas for migratory birds occur within the study area. No areas of high 
concentrations of migratory birds were observed such as breeding areas, colonies, spring/fall staging 
area or wintering areas. Areas of higher diversity of migratory birds were identified outside of the 
proposed extraction area at the western end of the claim block. Mature forest stands were identified 
to the south of the proposed mine lease area, but not within. There is some potential for habitat 
important to individual birds, such as nesting areas, snags, cavity trees within the forested area and 
edge feeding areas, however these habitat types are well represented outside of the proposed area of 
disturbance.  
 
Potential impacts to migratory birds could include direct mortality or disruptions with potential to 
affect populations such as loss of habitat, habitat fragmentation or significant disruption of migration 
or reproduction. 
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habitat loss are not expected to be required. Areas of habitat (breeding colonies, staging areas and 
areas of wintering concentrations) or other important habitat (supporting high abundance, high 
diversity, priority or at risk species) are not expected to occur within the proposed 
extraction/processing area. Mitigation/contingency for encountering nests is discussed under 
mortality issues. Habitat present will be removed over the extended time frame of the project. 
Habitat restoration will include natural regeneration and where appropriate, enhanced regeneration 
focusing on existing native species and habitat types. 
 
Habitat fragmentation in the local project area is not expected to add significantly to existing habitat 
fragmentation in the local area. The area of the proposed extraction and processing area is currently 
intersected by an existing Highway 203 and by ATV trails. The habitat is currently not a uniform 
contiguous block, but patchy areas alternating between shrub and more exposed rock. Similar habitat 
is extensive surrounding the site to the extent of several hundred thousand hectares.  

 
Disruption of migration is not expected due to the low profile structures, limited lighting and 
localized activity at the site. 
 
Disruption of reproduction is not expected to be significant at the property. Noise associated with 
site activities may disrupt individual birds nesting within several hundred metres of the active area, 
however similar habitat is available throughout the adjacent area and impacts at the population level 
or to “at risk” species are not expected.  
 

6.5.3.2 Mitigation Plan for Terrestrial Habitat and Species 
 
Mitigation measures proposed to prevent mortality of migratory birds include: 
 

$ Scheduling clearing activities to occur outside the nesting period if migratory birds 
are encountered; and 

 
$ Contingencies to be included as part of the EPP (see Section 7); if ground nests are 

encountered, mechanical clearing and establish exclusion zones around nests during 
the breeding season; if cavity nests encountered, cutting delayed until after nesting 
season, consultation with NSDNR or Canadian Wildlife Service (CWS).  

 
Generalized measures to reduce disturbance of terrestrial habitat and species will include: 
 

$ Limiting clearing/disturbed area at any given time;  
 

$ Avoid mechanical clearing and establish exclusion zones around bird ground nests 
during the breeding season; 

 
 

 
$ Salvage of merchantable timber; 

 
$ Advance flagging of areas to be cleared; 

 
$ Maintenance of set-back zones from watercourses; 
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$ Topsoil stockpiling where sufficient material is present and reused in reclamation; 
 

$ Sediment and erosion control plan including stabilization of open areas and 
appropriate surface water management and drainage control; 

 
$ Dust control measures to reduce adverse impacts on plant and animal health; 

 
$ Waste management - removal of human waste, proper storage and removal of 

domestic garbage; 
 

$ Blasting to meet DFO proximity to watercourse guidelines near water; 
 

$ Petroleum, Oil and Lubricant (POL) handling procedures as per applicable 
legislation; and 

 
$ Contingency planning. 

 
6.5.3.3 Residual Impacts to Terrestrial Habitat and Species 

 
Significant residual impacts to terrestrial habitat and species are not expected given the species and 
habitat type present and incorporation of mitigation and management plans as noted. 
 
6.6 At Risk Animal Species 
 

6.6.1 Known and Potential Impacts 
 
Table 6-4 summarizes at risk animal species expected at the site based on the 2000 to 2002 data 
collection and an outline to the approach to minimizing impacts to these species or their populations. 
Please refer to the full text in the Dillon report, Appendix E. 
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TABLE 6-4:  SUMMARY OF AT RISK ANIMAL SPECIES FOR PROJECT AREAS 
 

Species Name Known in Mining 
Lease Area 

Potential in 
Mining 

Lease Area 

Potential in 
Extraction/ 

Processing Area 
Î 

Mitigation 
Required 

Asio otus Long-eared Owl No Yes Negligible See mitigation description below 

Alces alces Moose - mainland 
population Yes Yes Yes See mitigation description below 

Coregonus huntsmani Atlantic whitefish No No No None 
Emydoidea blandingi Blandings turtle No No No None 
Gavia immer Common Loon No No No None 
Lasionycteris 
noctivagans Silver-haired bat No No No None 

Lasiurus borealis 
borealis Red bat No No No None 

Lasiurus cinereus Hoary bat No No No None 
Martes Americana American Marten No Negligible Negligible See mitigation description below 
Martes pennanti Fisher No Negligible Negligible See mitigation description below 
Myotis lucifugus Little brown bat Yes  

(not hibernating area) Negligible Negligible See mitigation description below 

Myotis keeni Northern long-eared 
bat No Negligible Negligible See mitigation description below 

Pipistrellus subflavus 
subflavus 

Eastern pipistrelle No Negligible Negligible See mitigation description below 

Salmo salar Atlantic salmon No Negligible Negligible Avoidance of Clyde River 
Watershed 

Thamnophis sauritus 
septentrionalis 

Northern ribbon 
snake No No No Avoidance of Frog Pond System 

Margaritifera 
margaritifera 

Eastern river pearl 
mussel No Negligible Negligible See mitigation description below 

Incisalia lanoraineensis Bog Elfin No Negligible Negligible See mitigation description below 
Danaus plexippus Monarch No Yes No None 
Polygonia gracilis Hoary Comma No Yes No None 
Invertebrates There are thirteen species of dragonflies and damselflies listed by NSDNR as Red 

or Yellow status. These species inhabit aquatic and surrounding environments. 
There is limited potential habitat within the extraction/processing area for any of 
these species. However, although they are generally not known for the study area 
little data is available on their distribution. 

See mitigation description below  

Notes:  Î Within Mining Lease Area  
 
There are no known impacts to at risk animal species due to the project. 
 
Potential impacts include direct mortality or disruptions with potential to affect individuals or 
populations through alteration or loss of  habitat (project footprint), disturbance of reproductive or 
feeding activities (generally due to noise or site activity), increased predation (natural predators, 
vehicle collision or hunting/trapping) due to increased traffic or disruption of migration patterns and 
habitat fragmentation. Accidental events could result in similar impacts. Factors affecting each of 
these potential impacts are outlined below for species with potential to occur in the area under 
mitigation below. 

 
6.6.2 Mitigation Plan for At Risk Animal Species 

 
6.6.2.1 Mitigation for Moose  

 
The mainland moose population is being considered for formal listing under the Provincial 
Endangered Species Act.  As noted in Dillon Appendix E, moose are known to occur in the general 
area of the proposed mining lease area. It is noted that preferred moose habitat areas are located to 
the west of the mining lease area and in the eastern corner of the claim block and that the density of 
moose is generally low. NSDNR reports that the core area for the Tobeatic moose herd is known and 
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occurs some distance to the northwest. The extended range of this population (moose are 
occasionally seen from Shelburne to Digby and north of Kejimkujik Park) does include the study 
area, however moose numbers are low and highly dispersed with the extended range. 
 
Important habitat for moose tend to be wintering and calving areas. Preferred wintering habitat 
typically consists of mature conifer or mixed conifer stands where snow tends to be less deep and 
browse is available reducing winter energy demands. Wintering areas may be less well defined in 
areas in Nova Scotia where snow depths are often not excessive, however suitable wintering areas 
contribute to moose survival. Moose are expected to winter in the general area, however the core 
concentration of moose is not in the area and the active project area does not generally provide the 
mature conifer/mixed conifer habitat associated with wintering. 
 
Calving areas are often associated with aquatic/wetland areas, however moose will use a wide range 
of habitats for calving such as islands on beaver ponds and wetland areas with standing water. 
Preferred calving areas are expected to be associated with the Frog Ponds area and within the Clyde 
River valley (Brannen, 2001, Appendix E). The Frog Pond system is outside of the proposed mine 
lease area.  A portion of the preferred habitat outlined by Brannen intersects with the proposed 
extraction area between Highway 203 and the Clyde River. The low density of moose in the area, 
predominately barrens habitat within the active area and small proportion of available area occupied 
by the site reduces potential to affect calving. 
 
Use of habitat within the mine may occur year round.  The barrens area may be used after snow melt 
in the spring and the more lush vegetation within the East and Main Barclay Brook’s treed stream 
corridors are expected to be used in the late spring and summer when moose feed heavily on 
herbaceous vegetation. 
 
Potential impacts to moose may include direct mortality (vehicles), alteration or loss of habitat, 
disturbance of reproductive or feeding activities (generally due to noise or site activity), increased 
predation (natural predators, vehicle collision or hunting/trapping) due to improved access and 
traffic or disruption of migration patterns and habitat fragmentation. Accidental events could result 
in similar impacts. 
 
Vehicle use on-site could result in accidental mortality of moose.  As few moose are in the area, it is 
unlikely that encounters will occur, however the importance of individual moose within this herd is 
recognized.  As collisions can be avoided by ensuring on-site vehicle speed are under 60 km/hour, 
speed limits below this level will be enforced year round. 
 
Loss of habitat, although limited to the project footprint will occur. This area is  a small proportion 
of the habitat available and habitat quality is marginal. 
 
Disturbance and displacement of moose in the vicinity of the site may potentially result from site 
activities such as use of heavy equipment, blasting or general human activities/presence. Moose are 
generally tolerant of disturbance and will avoid roads and active areas except possibly during rutting 
season.  
 
Increased access by general public may result as hunters take advantage of the existing numerous 
trails and corridors to gain access to moose habitats.  These features also provide an increased line of 
sight and bisect habitats and migration routes.  The project is unlikely to affect predation levels for 
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moose.  Predation on moose in Nova Scotia is limited.  The vulnerable period is the first six weeks 
of a calves life and predators are expected to be restricted to bear and possibly coyotes.  
 
Disruption of movement patterns for moose may include some temporary disruption of 
seasonal/foraging. For example, the location of the pits and storage areas may somewhat restrict 
movement in the extraction area.  However, the area to be affected is a relatively small proportion of 
the larger similar habitat available in the immediate area and it is expected that foraging habits of 
moose are somewhat flexible resulting in this effect not being significant. As well, reclamation will 
reduce the extent of disrupted areas. 
 
Habitat fragmentation is not expected to significantly increase in the local area by the project given 
the scale of moose habitat and existing disturbance in the area. The area of the proposed extraction 
and processing area is currently intersected by an existing highway and by ATV trails and is not 
currently contiguous but consists of patchy shrub and exposed areas with limited forested areas. 
Habitat will undergo restoration and will include aquatic and terrestrial corridors as part of 
reclamation. 
 
Impacts to moose will be mitigated by measures such as:  
 

• Black Bull will limit access for moose to the pit areas using berms and fencing and consult 
with the appropriate government department on the success of this; 

 
• Mine vehicles will have a 50 km/hour speed limit; 
 
• Pre-blast visual assessments to be undertaken by Black Bull personnel to determine if moose 

are present in the area and on discussion with NSDNR; 
 

• Maintenance of wildlife sighting records including moose at the White Rock Mine site; and 
 

• On going communication with NSDNR to develop wildlife management strategies. 
 

Loss of portions of habitat will be mitigated by: 
 
• Collaborative monitoring strategies for moose will be developed in consultation with 

NSDNR (see Section 8, Monitoring); 
 

• Discussion with NSDNR and researchers on appropriate habitat restoration. Such restoration 
may include: 

 
- Restoration/planting of trees to provide shelter where appropriate;  
- Provision of open water in the form of ponds or still waters with associated wetland 

habitat. This will provide a source of aquatic forage as well as a means of relief from 
insects and escape for calves from predators such as black bears and coyotes; and  

- Habitat restoration will include natural regeneration and where appropriate, enhanced 
regeneration focusing on existing native species and habitat types to avoid the 
introduction of invasive or exotic species.   

 
 
  
 
Environmental Registration Document For The Proposed White Rock Quartz Mine – August 2002 



 6-22 
  
Disturbance of moose will be mitigated by: 
 

• No wildlife harassment policy; 
 
• Avoidance of active wintering/calving areas if identified, i.e. disturbance will not occur 

in these areas during active wintering and or calving periods; 
 

• Staff will not be permitted to use ATVs on-site other than use required for mining related 
activities; and 

 
• Staff will be discouraged from using the mine site as an access point for the area. 

 
Increased access by General Public/Predators will be mitigated by: 
 

• Public access will be restricted in the active mine/processing area;  
 
• Should access roads and corridors be constructed outside the active area the routes will 

consider moose habitat; 
 

• Roads developed for the mine on the surface lease will be gated; and  
 

• Black  Bull will consult with NSDNR during the project, development of the Land 
Management Plan and Reclamation Plan.  Limiting of access routes and designation of 
preferred access routes will be discussed. 

 
Disruption of Movement will be mitigated by: 
 

• The primary moose travel corridors are expected to occur along the river valleys which 
will not be disturbed; 

 
• Collaborative monitoring strategies for moose will be developed on consultation with 

NSDNR (see Section 8, Monitoring); 
 

• Discussion with NSDNR and researchers on appropriate habitat restoration.  Such 
restoration may include: 

 
- Blocking of roads created on the mine site; 
- Restoration/planting of trees to provide shelter where appropriate; 
- Provision of open water in the form of ponds or still waters with associated wetland 

habitat.  This will provide a source of aquatic forage as well as a means of relief from 
insects and escape for calves from predators such as black bears and coyotes; and 

- Habitat restoration will include natural regeneration and where appropriate, enhanced 
regeneration focusing on existing native species and habitat types to avoid the 
introduction of invasive or exotic species. 

 
 
 

6.6.2.2 Mitigation for Other at Risk Species with Potential Habitat in the General Area 
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Although Long Eared Owl nests are not anticipated within the lease area, if any raptor nests are 
encountered, NSDNR guidelines (Bald Eagle, Osprey, Colonial Birds, such as herons and 
cormorants and Woodland Hawk) will be followed. 
 
Although bat hibernating areas are not known within the mining lease area, if encountered protection 
measures will include: 
 

• Consultation with NSDNR and scientific experts to determine need for additional surveys. 
 

American Marten are not confirmed to occur within the study area, however it is reported that 
significant numbers of marten occur to the west of the site (pers. comm.  A. Duke, NSDNR Manager 
Wildlife Resources). The likelihood of martens occurring in the mine lease area is very low (pers. 
comm. NSDNR). No marten habitat exists in the mining lease area, however important marten 
habitat is generally mature coniferous and mixed wood forest. Small stands of white pine over 80 
years old are located to the south of the mining lease area, the closest being 300 metres south of the 
active extraction area. As noted, these stands could provide denning habitat if marten are present and 
the lease area including the active area could provide part of a foraging range. Loss of the active area 
is not expected to significantly affect martens as similar habitat is available throughout the area.  
 
Black Bull is prepared to actively monitor for the presence of the martens (and any other at risk 
animal species identified).  If American Marten are identified in the area, Black Bull will contact the 
Regional Biologist to invoke a plan of action which would include relocation and or creation of 
suitable alternative habitat on-site. 
 
In order to confirm habitat effects, the following is proposed: 
 

• Collaboration with NSDNR and Kejimikujik researchers to determine if marten are present 
in areas adjacent to mining lease, as noted on Figure 3, Dillon report, Appendix E, and in 
development and incorporation of wildlife management measures and monitoring in 
environmental protection planning. 

 
Potential impacts to American Marten, if present, could include disturbance, increased predation and 
accidental mortality. 
 
Disturbance may occur due to site activities such as use of heavy equipment, blasting or general 
human activities may potentially disturb marten if they occur in the vicinity. Temporary disturbance 
from peripheral areas of home ranges is less of a concern then disturbance of core habitat and 
denning areas.  
 
Increased access by general public/predators to the general area could result in increased losses of 
marten due to increased trapping. 
 
Accidental events associated with blasting, by-catch in snares or traps or vehicle traffic could result 
in mortality of wildlife. 
 
If marten are determined to be present in the area, disturbance will be mitigated by: 
 

  
 
Environmental Registration Document For The Proposed White Rock Quartz Mine – August 2002 

• No wildlife harassment policy, limit use of ATVs; 



 6-24 
  

 
• Avoidance of sensitive denning areas; 

 
• Determination of potential for winter activity to disrupt winter hunting activities when 

marten may already be stressed; and 
 

• Assessment of potential for relocation to other suitable habitats in collaboration with 
NSDNR. 

 
Mitigation associated with potential increased access impacts will include:  
 

• Public access will be restricted to the active mine/processing area; and 
 
• Should additional access roads/corridors outside the active area be required, the routes will 

consider Marten habitat. 
 
Procedures to reduce potential for accidental death of wildlife may include: 
 

• Initial surveys to determine presence or absence of marten within the study area (transects 
through potential habitats to locate dens, scat and tracks); 

 
• Limit trapping within the mine area if marten are determined to be present; and 

 
• On going communication with NSDNR to develop wildlife management strategies. 

 
Mitigation measures undertaken to protect Marten should also protect Fisher. 
 
Although at risk butterflies are not known within the lease area, additional work will be undertaken 
as part of Environmental Protection Planning to further assess potential occurrences. If identified 
appropriate authorities will be contacted and protection planning undertaken. 
 
A preliminary aquatic invertebrate survey did not identify at risk mussels, dragonflies (larval stage) 
and damselflies (larval stage) within East Barclay Brook or the Clyde River. The mitigation 
associated with protection of aquatic habitat should also generally protect at risk aquatic species as 
noted in Section 6.5.  It is acknowledged that maintenance of stable surface water chemistry similar 
to existing quality is imperative to maintaining unique species to this poor quality, acidic waters.  
Mitigation to maintain existing water quality and commitment to environmental monitoring are key 
to limiting impacts to aquatic life stages of invertebrates.  Additional work will be undertaken as part 
of Environmental Protection Planning to further assess potential occurrences. If identified, 
appropriate authorities will be contacted and protection planning undertaken.  
 

6.6.3 Residual Impacts on At Risk Animal Species 
 
Residual impacts on at risk animal species will be avoided through careful mitigation and on going 
consultation with NSDNR Wildlife Division and with scientific experts to refine appropriate 
protection strategies. 

 
6.7 Risk Plant Species 
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6.7.1 Known and Potential Impacts for At Risk Plant Species 
 
At risk plant species were determined to be present within the proposed lease area and vicinity and 
have potential habitat within this area (detailed in Dillon Data Collection Report, Appendix E). 
Table 6-5 provides a listing of potential plants and those known within the mining lease area 
including the proposed extraction/processing area and an outline of the approach to minimizing 
impacts to these species or their populations. 
 

TABLE 6-5:  SUMMARY OF POTENTIAL AT RISK PLANT SPECIES FOR MINING LEASE AREA 
 

Species Common Name 
Known in 

Mining 
Lease Area 

Potential in 
Mining Lease Area 

Potential in 
Extraction Area Mitigation Required 

Alnus serrulata 

 Alders sp. No Negligible Negligible Not anticipated 

ASTER UNDULATUS Aster sp. No Low Low Not anticipated 

Bartonia virginica Bartonia Yes High Low 
Avoided 

Refer to mitigation description 
below 

Carex atlantica ssp. 
capillacea Sedge sp. No Low Low Not anticipated 

Cephalanthus 
occidentalis Buttonbush No Negligible Negligible Not anticipated 

Clethra alnifolia Sweet pepperbush No Negligible Negligible Not anticipated 
Coreopsis rosea Pink coreopsis No No No None 

Decodon verticillatus Water-willow No No No None 
Desmodium canadense Canada tick-trefoil No Low No None 
Eleocharis flavenscens Capitate spikerush No Low Low Not anticipated 

Eupatorium dubium Eupatorium sp. No Negligible Negligible Not anticipated 
Euthamia galetorum Goldenrod sp. No No No None 
Euthamia tenuifolia Goldenrod sp. No No No None 

Galium obtusum Bedstraw sp. No Low Negligible Not anticipated 

Goodyera repens Creeping rattlesnake 
plantain No Low Negligible Not anticipated 

Listera australis Southern twayblade Yes High High Refer to discussion below 
Myriophyllum farwellii Water-milfoil sp. No No No None 

Panicum rigidulum 
(longifolium) Grass sp. No No No None 

Platanthera flava flava Tubercled orchid No Negligible Negligible Not anticipated 
Rhexia virginica Meadow-beauty No No No None 

Sabatia kennedyana Plymouth gentian No No No None 

Spiranthes casei Case’s ladies-tresses Yes High Moderate Refer to description below for 
mitigation measures 

Spiranthes ochroleuca Yellow ladies-tresses Yes High Moderate Refer to description below for 
mitigation measures 

Symplocarpus foetidus Skunk cabbage No Low Low Not anticipated 
Utricularia gibba Bladderwort sp. No No No None 

Utricularia subulata Bladderwort sp. Possible Low (may occur at 
Lower Frog Pond) Negligible Avoided 

 
Woodwardia areolata Dwarf chain fern No Low Negligible Not anticipated 

 
Four types of at risk plant species were identified in the vicinity of the project. Three of the four, 
were not located within the project footprint and will not be directly affected. The last, Listera 
australis, had a colony located within the project footprint. 
 
Potential impacts to at risk plant species include removal of plants or alteration of their habitat. 
 
Impacts and associated mitigation measures are outlined below for each of the at risk plant species 
identified. 
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Black Bull recognizes the significance of this species (Section 4) and has committed to responsible 
stewardship of this valued component of biological diversity. Consistent with an overall goal of 
sustainable development, and in consultation with NSDNR, Black Bull proposes a species specific 
management plan. This proactive research based plan prioritizes approaches avoiding impact to the 
plant where possible. If avoidance is not possible, mitigation measures will be implemented to 
minimize impact on the plant population. Where loss of individual plants is anticipated, this will be 
undertaken within the context of maintaining the viability of the population (currently 66 plants have 
been located) and will be conducted in a manner contributing to the knowledge base of the plant, its 
habitat, and interaction with development, in order to further long-term survival of the species and 
maintain the viability of the population.   A species specific management plan has been developed in 
consultation with NSDNR for Listera australis.  
 
Management Plan for Listera australis  
 
Avoidance  
The Listera colonies observed primarily inhabit lowlying seasonally flooded areas. These areas are 
generally associated with swales in forested areas. Where possible, site facilities have been situated 
to avoid these lowlying areas.  
 
Management  
Management will focus on the delineation of Listera colonies and designation, as well as the 
protection and conservation of Listera colonies outside the project footprint. The colony within the 
footprint will provide a research and monitoring opportunity as discussed below (Research and 
Monitoring). 
 
An initial delineation of colonies in the area of interest has been undertaken. The known plant 
locations are indicated on Figure 4-4.  Table 6-6 below list the numbers of plants identified within 
each area. 
 

TABLE 6-6:  LISTERA “COLONIES” IDENTIFIED WITHIN THE AREA OF BLACK BULL 
STEWARDSHIP (JUNE 2002) 

 

No. Location No. of stems 
observed Area (m2) Total No. 

estimated1 
L1 North of HWY 203 (two locations) 2 16 (4x4) <10 
L2 North of HWY 203 (two locations) 7 625 (25x25) <20 

L3 West of HWY 203 (three locations) 18 45000 
(300x150) 50 

L4 East of East Barclay Brook 1 25 
(5x5) <5 

L5 East Barclay Brook 5 400 (200x2) 15 
L6 Eastern red maple swale 172 1600 (40x40) <25 
L7 Central red maple swale 10 900 (30x30) 20-40 
L8 Western red maple swale 62 400 (20x20) <20 

 TOTAL 66 49000 <140-175 
 

1. Estimates based on area of potential habitat observed and density observed 
2. Estimate from July 2001 study (not peak flowering period) 
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undertaken and through discussions with the NSDNR regional biologist and the species at risk 
biologist. Each of these areas may also be posted as sensitive in consultation with NSDNR. 

 
1. Protected Area - Immediate protection from disturbance of several known locations of 

plants will be undertaken through designation. No vehicle access or other disturbance, 
such as vegetative cover removal will be permitted by project personnel. Foot traffic 
such as monitoring surveys will be permitted.  Set-backs will be identified based on 
habitat conditions, plant specific climate conditions, local topography, hydrology and 
drainage considerations and as noted above, input from NSDNR.  

 
2. Controlled Area – Controlled access to some of the plant locations may be required to 

support operations such as installation of monitoring equipment or erosion control 
infrastructure placement. Within these management areas, activity will be preceded by 
botany surveys to locate individual plants and sensitive habitat. Work within these areas 
will also be guided by consideration of habitat such as local topography and drainage to 
avoid disturbing plants and minimizing habitat disruption. For example, required vehicle 
access will be directed downgradient of plant locations. 

 
3. Experimental Sites – The main experimental site will be the location where plants overly 

Pit B (L2). This area will initially (first 7-8 years) provide a research plot in the 
immediate vicinity of the extraction area. Subsequently, as avoidance of this area is not 
possible in order to provide a viable deposit, research will also be conducted on salvage. 
Additional sites will be used to provide data on hydrologic regime, as well as control 
locations. Research will be conducted as noted below (Research and Monitoring). 

Research and Monitoring Plan 
 

Research and monitoring for Listera australis is proposed to meet several objectives: 
 

$ To verify impact predictions and apply the precautionary principle where uncertainty 
exists; 

$ To evaluate potential effects of development on an at risk species and allow for an 
interactive mechanism to minimize effects;  

$ To contribute to the overall understanding of the habitat requirements of Listera 
australis focusing on long term sustainability of populations; and 

$ To assess efficiency of the transplanting of plants into new habitats and monitor 
survival over time. 

 
It is expected that the research will be conducted through an agreement with university researchers. 
Research design will be finalized in consultation with NSDNR and will target specific measurable 
conclusions on potential impacts of development or transplantation on community structure and 
survivability. Annual monitoring and research reports related to at risk species will be submitted to 
the Director of Wildlife (NSDNR). 
 
Effects monitoring – In order to confirm that populations of Listera outside the immediate mine foot 
print are not being negatively affected, on-going monitoring is proposed. Monitoring will be 
initiated prior to project commencement in order to provide a baseline. Several parameters being 
monitored have baseline data established since 2000. 
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• Establishment of additional groundwater monitoring wells along the western perimeter of the 
project area and eastern perimeter (one surficial materials and one borehole (nested) wells are 
proposed). The western perimeter wells will be located to provide information on potential 
effects to East Barclay Brook. Quarterly monitoring of water levels (see Section 8.2). 

 
• Establishment of (weekly) flow monitoring stations at the outlet of combined process/storm 

water discharge and within East Barclay Brook upstream and downstream of the proposed 
discharge location (see Section 8.2). 

 
• Establishment of discharge and storm runoff water quality monitoring (see Section 8.2). 

Water quality monitoring will include parameters which may be important to habitat 
suitability (e.g. pH). 

 
Research on potential development impacts – Black Bull will undertake monitoring of Listera 
colonies adjacent to mine development to assist in determining significant factors in plant 
establishment including habitat considerations of canopy, hydrology and plant specific climate. 
Research will be initiated prior to mine development to allow for collection of baseline data. 
Experimental design will be finalized by the University Research Team but is expected to include 
some of the elements listed below. The following monitoring sites will be established:  
 

1. Area L2 – For the first 7 to 8 years of mining, this area will be adjacent to the extraction area 
at Pit A and will be used to investigate potential effects in the immediate vicinity of 
development. A detailed location of each plant in the experimental area and in control 
locations will be established prior to project initiation. Throughout the monitoring period 
additional information on the habitat requirements for Listera will be determined. Transects 
will be established to determine if there is linear change away from the developed Pit A area. 
Transects will be located through the colony extending from the edge of Pit A disturbance 
into the area of core habitat. Along each transect, permanent monitoring quadrats will be 
located. An assessment will be made of community structure and survivability, including 
documentation of size and numbers of plants within the quadrat as well as a quadrat 
photographs to be undertaken once a year (late June).  

 
2. Area L1 – This area will be surveyed in late June each year and the number of plants 

recorded. Observations will also be made of surface water level/extent of flooding at 
representative sites in this area (at least one wet and one drier area) during each of the 
quarterly surface water monitoring events. 

 
3. Area L3 - This area will also be surveyed in late June each year and an assessment made of 

community structure and survivability, including documentation of the number of plants. 
Observations will also be made of surface water level/extent of flooding at representative 
sites in this area (at least one wet and one drier area) during each of the quarterly surface 
water monitoring events. 

 
4. Areas L4-L8 – These areas provide control/reference locations which will be visited in late 

June. 
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conduct yearly botanical surveys focusing on Listera throughout the claim block area and/or other 
southwestern Nova Scotia potential habitat. This work may be conducted by botany consultants or 
through the University Researchers. It is anticipated that two day surveys will be conducted in the 
period from late June to early July starting the first summer after development approval. The area 
covered will extend from botany surveys already undertaken.  
 
Research on transplantation  –  A small number of Listera plants is within the extraction area (L2). 
As the extraction area is defined by the location of the resource and elimination of this area for 
mining affects the viability of the project, avoidance is not possible. Approximately 7 plants were 
identified within this area. In terms of the known total population observed in the vicinity of the 
project (66 plants), these plants make up approximately 10%. It is likely that estimates of plant 
numbers in the general area are conservative as extensive investigations were not undertaken outside 
the project area and it is expected that more habitat and plants are present in the surrounding general 
area. 
 
It is proposed that Black Bull undertake a controlled salvage operation of the Listera plants within 
the mine foot print area as part of a research project and under the direction of NSDNR. As mining 
within the Pit B area is not anticipated until year 7 or 8 of the project, these colonies will be used as 
an indicator of colony health in the vicinity of the mine for the first 7 years of the project (as 
discussed above). In consultation with university and other scientific experts, immediately prior to 
clearing required for Pit B development, the Listera plants within the Pit B footprint will be 
relocated. Plants may be relocated to the Irving Centre Herbarium at Acadia University for further 
study. Relocation to other areas as part of research design may be considered at the discretion of 
NSDNR and in consultation with the research personnel. Permits under provincial Wildlife Act (or 
the provincial Endangered Species Act if listed) will be in-place prior to relocation.  

Other Management Measures 
 

In addition to the designation, protection and research and monitoring noted above, the 
following management measures are proposed related to potential habitat issues. 
 
$ Surface water quality (East Barclay watershed) – Surface water quality, including 

total suspended solids levels, within site discharge water (flowing to East Barclay 
Brook) will be treated to meet regulatory requirements, Section 6.3. Although the 
plants are not generally located directly within surface water flows, there may be an 
unknown effect of changed total dissolved solids on Listera in the intervening swale 
(L3). Water quality changes in East Barclay Brook (L5) are predicted to be minimal 
(Section 6.3). Monitoring of these colonies and water levels will occur as noted 
below. 

 
$ Treated water discharge from the site will have a pH within the current range of 

conditions. The predicted pH was based on a worst case scenario (pH of 7-9). It is 
highly practical to treat the effluent pH so discharges will be within the 5-6 range 
pending agreement with DFO/NSDEL. 

 
$ Erosion control (East Barclay watershed) - Flow from the site is generally directed to 

East Barclay Brook. Discharges will not be in excess of the natural range of flow 
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currently experienced. The surface water control contingency includes direction of 
excess storm flows to the pit area. 

 
$ Mimic natural flow regimes – Discharges from settling/treatment areas will mimic 

natural flow regimes in East Barclay Brook. The areas currently inhabited by the 
plants generally are seasonally flooded but may also be quite dry during summer dry 
periods. Mimicking of natural flow regimes for surface water discharge will result in 
similar flow conditions to present, and minimize impacts to L3 and L5 related to 
surface water flow. Existing flow conditions will be established based on prorated 
flows from long term data at reference watersheds and from flow data collected at 
East Barclay Brook, Section 6.2. 

 
$ Surface water quality/erosion control (Clyde River watershed) - A small amount of 

surface water flow from the backside of the berm at the eastern end of Pit B will flow 
toward the Clyde River. Erosion from this small area (less than 0.5 ha) is not 
expected to be significant, however perimeter sedimentation fencing will be installed 
to control sediment in the area of L1. The berm in this area will also be contoured to 
limit erosion and support natural flow patterns. Surface water monitoring will be 
conducted in this area downstream along the Clyde River (see Section 6.3). 

 
$ Surface water effects (upland colonies) - The colony at L4 will not be affected by site 

surface water as surface water quality and quantity will not change from present.  
 

$ Limiting invasive species – No off-site soils will be used on the property either 
during operations or decommissioning/reclamation. The area cleared for the project 
will be limited to that required for the mine and processing/shipping. Species to be 
used for erosion control revegetation will be determined on discussion with 
NSDNR/NSDEL. Further discussion on this issue is provided in Section 6.10. 

 
$ Education/Training – In order to assist the overall understanding of Listera habitats 

and potential response to development in the area, Black Bull will undertake 
education/training as outlined below. 
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$ Awareness – Black Bull is committed to environmental training to educate staff 
about the significance and recognition of this plant, sensitive areas and mitigation 
initiatives, environmental regulations and on-going monitoring and research at the 
site related to Black Bull’s stewardship of the plant. In addition, Black Bull will 
provide public education in consultation with local interest groups, universities and 
NSDNR. Public education options may include displays at local museums. 

 
$ Regulatory Consultation - As part of environmental protection planning, contingency 

planning and monitoring, the proponent will work with regulatory agencies such as 
NSDNR, Wildlife Division for on-going development of appropriate protection 
strategies and research initiatives. Monitoring reports will be submitted to NSDNR.  

 
If additional plants or populations are encountered during monitoring and research, the Management 
Plan noted above will be employed in consultation with NSDNR. 
 

6.7.1.2 Mitigation for Bartonia virginica   
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The mine plan will avoid disturbance of the area where this plant was observed. Bartonia habitat at 
the site, appears to be associated with very localized surface depressions that retain some moisture 
and have a thin layer of peat. Mine infrastructure is located over 300 m from this area and is not 
expected to change habitat conditions due mainly to microhabitat that this species requires, i.e. very 
localized surface depressions as well as the limited predicted extent of groundwater impacts (see 
Section 6.4). However, this plant also seems to depend on colonization of suitable disturbed areas (at 
the edge of a secondary, occasionally used, ATV trail) where competition from shrubs is reduced. 
This habitat is expected to naturally change as shrubs invade, reducing suitability for the Bartonia 
while other site areas will create suitable habitat as part of the mine development.  
 
Mitigation measures to be undertaken to minimize impact include: 
 

$ A set-back zone of 30 m will be extended around the site where the plants were 
identified.  Project related disturbance of plants within this set-back zone will not be 
permitted. 

 
As part of Environmental Protection Planning, Contingency Planning and Monitoring, the proponent 
will work with regulatory agencies such as NSDNR, Wildlife Division and other scientific experts to 
develop appropriate protection strategies. Groundwater monitoring associated with the western 
perimeter of the development will assist in determining groundwater contribution to habitat and in 
determining if unexpected groundwater changes occur.  
 

6.7.1.3 Mitigation for Spiranthes species  
 
Two at risk Ladies-tresses were observed along the existing highway ditch in the vicinity of the 
proposed site.  One Spiranthes casei plant and 15 – 20 Spiranthes ochroleuca were observed along 
with the two species not listed (Spiranthes lacera and Sprianthes cernua) within the same general 
area. The at risk Spiranthes species encountered, particularly the Case’s Ladies-tresses, are early 
successional species which depend to some extent on disturbance to reduce competition for habitat. 
The plants found at the site were located within a road ditch area subject to occasional disturbance 
and on the adjacent recently disturbed backslope. These colonies are generally transitional in nature, 
typically invading as large colonies in suitable disturbed habitats and eventually declining as shrubs 
reinvade (often in less then 5 years). Without continual occasional disturbance it is expected that this 
habitat would naturally become unsuitable for Spiranthes. 
 
Avoidance -  the roadside locations where the Spiranthes were encountered will generally not be 
disturbed by mine development. 
 
Management - measures to be undertaken to minimize impact include: 

 
$ Known locations will be identified in the field. 
$ The proponent will work with regulatory agencies such as NSDNR, Wildlife 

Division and scientific experts to develop a strategy to minimize impact on the local 
Spiranthes population.  

 
6.7.1.4 Coastal Plains Species  
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Several coastal plains species were encountered. The Thelypteris simulata ferns encountered were 
generally associated with the Listera maple swale habitat and will be protected through protection of 
the Listera. The Hudsonia found at the site occupies similar habitat to the Bartonia and also appears 
to require somewhat open/disturbed habitat. This plant of sand barrens is likely an invader from the 
sand barrens to the south. Hudsonia found during surveys were generally outside the proposed 
extraction area and not within preferred habitat which is available outside the study area. The 
Panicum grass species found in Wetland No.11 will be evaluated if wetland monitoring indicate a 
potential impact. This grass of peaty swales and lake edges, has a scattered distribution from Halifax 
to Yarmouth and Annapolis counties and is most common in the southwest (Zinck 1998).  The 
known locations of these plants are not within the project footprint and they were not encountered 
during botany surveys of the project footprint.  As with other plants, NSDNR and scientific experts 
will be consulted on appropriate protection strategies if plants are identified in an area where 
avoidance is not possible. The mining lease area is unlikely to provide unique habitat for any of 
these coastal plains species. 
 

6.7.2 Residual Impacts to At Risk Plant Species 
 
Significant residual impacts to at risk plant species are not predicted based on the species and their 
locations identified, and on monitoring and protection measures developed in consultation with 
NSDNR and other recognized experts. 
 
6.8 Archaeological, Cultural and Palaeontological Resources 
 

6.8.1 Potential Impacts 
 
Two special features have been identified to date at the White Rock Mine site which have been 
given a priority for protection by Black Bull. These features are in the form of “monument” rocks 
(Aggies Rock and Porcupine Rock) which rise above the local topography by several metres. These 
features are outside the proposed surface lease area and approximately 2500 m from the extraction 
areas. 
 

6.8.2 Management Plan 
 
As part of the training program for the heavy equipment operators there will be training in the 
identification and recognition of artifacts.  Black Bull has had discussions with CMM regarding 
conducting the training session and the Nova Scotia Museum has offered to loan sample artifacts for 
the training session. Should artifacts be suspected, operations will cease in that area of the 
development until proper evaluation of the features are completed by qualified consultants to Black 
Bull, with proper notification to CMM and the Nova Scotia Museum.  Black Bull will use the 
qualified consultants to assist in determining requirements depending on the significance of found 
items/features. 
 
Based on a recommendation from the archaeological consultant a proposed set-back of (30 metres) 
from the features has been in place for the exploration phase and will be in place for the mine 
development phase of the project. It is noted, Aggies Rock and Porcupine Rock are approximately 
2500 metres from the Pit A extraction area. 
 
6.9 Recreation Land Use 
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6.9.1 Known and Potential Impacts 
 
Recreational land use was well documented through contact with persons at public consultation 
sessions, site visits and physical evidence to include fishing, hunting, recreational vehicle (ATVs) 
trail use and roadside (Route 203) and near roadside berry harvesting. 
 
Trails used by ATVs and foot traffic were pre-existing to the reactivation of exploration activity in 
1995.  Recreation use of the surface lease area and areas in the claim block where valued habitats, 
rare plants and other special features (Aggies Rock and Porcupine Rock) will be affected. 
 
Black Bull has developed a Land Management Plan in conjunction with 1st Nation’s Peoples 
(Confederacy of Mainland Mi’kmaq).  Our Land Management Plan has evaluated the current forest 
resources, which are somewhat limited.  We will improve some trails (ATV and Hiking trails) while 
closing certain ATV access trails that will encroach onto the proposed surface lease area or active 
mining area.  We expect to commence an improvement program, which will be operated jointly by 
the company and 1st Nation’s personnel upon receiving all permits for site operations.  In the future 
and in consultation with NSDNR we may construct nature-walking trails that will identify the 
various species of plants found in the adjacent lands known as the Blue Mountain Region. This trail 
system may eventually reach points of interest such as Aggies Rock and Porcupine Rock.  This 
proposed approach will mitigate loss of recreational opportunities on the lease area.  Trail 
development will consider constraints identified in the baseline studies. 
 

6.9.2 Management Plan 
 
Restrictions to lands for these reasons and safety due to blasting activities will occur.  These 
restrictions will be determined by Black Bull, its consultants and CMM and discussed with the 
Citizens Liaison Committee prior to implementation.  The goals of the restrictions will be to protect 
features of value and to integrate safety into this aspect of the project for all site visitors.  As the land 
will be leased from the Province, NSDNR will have an active role in determining access restrictions. 
 
6.10 Tobeatic Wilderness Area 
 

6.10.1 Known and Potential Impacts to the Tobeatic Wilderness Area 
 
Black Bull recognizes the locally significant features engendered by the Tobeatic Wilderness Area 
(TWA), a 400,000 acre protected area adjacent to the White Rock Mine site and the importance of 
ecological integrity to the maintenance of this valued resource. Black Bull will not explore, mine, or 
develop the area designated as the Tobeatic Wilderness Area, now or in the future. Further, the 
company does not have an exploration permit that would allow any work within the TWA.  The 
company also recognizes other areas of significance in the general area including the Shelburne 
Barrens and Indian Fields. 
 
Potential indirect impacts of working in the vicinity of the TWA could include introduction of non-
native plant species, changes to light and wind regime, noise, dust accumulation, changes to the 
groundwater and surface water regime, and related habitat changes and degradation of habitat 
through inputs of sediment or other contaminants (such as accidental hydrocarbon spills) carried in 
surface water. 
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Quantification of the potential impacts on the TWA due to items such as noise, dust, light, wind and 
related edge effects is problematic.  Industrial activity west of the White Rock Mine and also 
immediately adjacent to the TWA has occurred with no documented negative impacts.  Black Bull 
has committed to a comprehensive monitoring program to outline actual impacts and will continue to 
consult with all appropriate government agencies to clearly outline and monitor for any actual 
impacts.  Further, Black Bull commits to a compensation program based on actual, measured 
impacts that could include acquisition of third party lands, in the TWA vicinity.  Black Bull is 
prepared to post an Environmental Bond to be used for compensating for actual impacts.  Additional 
information relating to these commitments is found in Sections 6.10.3 and 8.8. 
 
Non-native Plant Species 
 
Introduction of non-native plant species could occur through the introduction of non-native species 
at the project site and invasion of these species into the adjacent TWA. In addition, non-native plants 
which already occur in the area such as pioneering weeds along the roadside may expand into the 
new disturbed areas and beyond.  
Research completed by Dillon and others indicates that the risk of invasive species will not be 
increased by the operation of the White Rock Quartz Mine based on the following: 
 

- Product shipping vehicles will use existing highways and roads; 
- The local workforce will use existing roads to access the site; and 
- Existing traffic patterns have regular visitors from other destinations (Eastern United States, 

other parts of Canada) with no noted difficulties with non-native plant species. 
 
Non-native plant species do occur adjacent to the existing Highway 203. Although these species 
have generally not invaded beyond disturbed habitats associated with the highway corridor it is 
recognized that there is an increased potential for non-native species to occur adjacent to disturbed 
habitats. 
 
Light Penetration and Wind Impacts 
 
Light penetration and wind impacts may occur as changes in plant communities (such as from forest 
cover to open cover) adjacent to the TWA could result in changes to light entering the TWA. As 
many plant communities depend on certain light conditions, a change in community type may result 
within the TWA. As well wind conditions may change with a cover type change. Wind conditions 
may affect microhabitat or result in damaging tunneling impacts. However, the plant community 
within the extraction area adjacent to the TWA and next to the extraction area within the TWA are 
dominated by low to moderate height shrub species. Loss of these species are generally not expected 
to significantly change light or wind conditions within the TWA. The presence of the berm may 
result in some limited shading in the adjacent area. This is expected to be very localized and 
generally consistent with the existing rolling nature of the terrain. 
 
Noise 
 
Noise will be generated by the project and has the potential to affect sensitive species in adjacent 
areas. Issues associated with noise are covered in Sections 6.4 and 6.5 and mitigation associated is 
outlined in these areas and would also apply to the TWA. Noise may also be an issue for recreational 
users of the TWA. This issue is additionally discussed in Section 6.9. 
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Dust 
 
Dust accumulation may affect growth/health of plants. Dust may be generated from exposed soils 
such as from berms and rock stockpiles. Depending on prevailing winds and strength dust may travel 
some distance from the source. The extent of dust accumulation will depend on wind conditions, 
source exposure and soil type. A factor in limiting dust at the project site is the cohesive nature of 
the soils in the area and in particular when they have been wetted, a stable surface occurs.  As well, 
material stockpiles will be coarse material which has been washed as part of processing.  Water will 
also be used for dust control. 
 
Groundwater 
 
Changes to the groundwater and surface water regime may affect the water source for plants and 
thus affect individual growth/health or community structure. Decreased soil moisture is not 
anticipated to occur as the water table in the surficial materials is presently approximately 2-4 metres 
below ground surface.  Moisture from rain/snow is captured by organics and on plants during 
precipitation events.  None of the species observed at the site would have root systems extending to 
the groundwater table. 
 
Contaminant impacts to habitat may occur due to accidents such as fuel spills. Contingency planning 
is key to minimizing these potential impacts (see Section 7). 
 

6.10.2 Management and Mitigation Plan for the TWA 
 
Mitigation identified for the entire mine site apply to those impacts identified for the TWA as well. 
 
Mitigation associated with limiting introduction of non-native species includes: 

 
$ Pit B edge will be 35 metres from the TWA boundary.  There will be a berm and 

fence between the pit and boundary.  The bottom slope of the berm will be 5 m from 
the boundary.  The elevation of the TWA at this location is approximately 5 m higher 
than the Pit B surface. 

 
$ Black Bull will use appropriate species identified through discussions with 

NSDNR/NSDEL for the re-vegetation programs as part of on-going sedimentation 
and erosion control plans and reclamation activities.  

 
$ Research and field trials will be conducted throughout years 1-7 of the project to 

research and develop acceptable erosion control and revegetation techniques.   
Mitigation associated with dust accumulation includes: 
 

$ development of a sedimentation and erosion control program that provides 
stabilization of berms 

 
$ dust control measures as appropriate (see Section 6.2). 
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6.10.3 Residual Impacts on the TWA 
 
Significant residual impacts on the TWA are not expected given incorporation of environmental 
management and mitigation plans as noted.  However, Black Bull is prepared to post an 
environmental effects bond, which will be used to provide compensation for proven or actual 
environmental impacts as a result of Black Bull’s operation.  Black Bull is also prepared to purchase 
similar privately owned property for dedication as public parkland to offset any negative impacts of 
the White Rock Mine. 
 
6.11 Transportation Impacts and Mitigation 
 

6.11.1 Trucking 
 
Known and Potential Impacts 
 
Truck traffic, noise and dust relating to the transport of products from the White Rock Quartz Mine 
have been identified as having potential effects. 
 
Mitigation 
 
Section 4.11 outlines proposed trucking routes for transporting products to customers.  Trucking 
routes will be finalized through discussions with NSDTPW and local communities.  Truck traffic 
will be controlled to avoid having a convoy situation that could result in congestion within the 
communities and at major intersections such as the intersection of Highway 203 and 103.  Shipping 
products through two ports (Shelburne and Yarmouth) will help minimize traffic on any given 
community.  Direct sales of products from the mine site directly to the customers by public highway, 
will also result in reductions of truck traffic at the port communities. 
 
There is essentially one truck route to transport product through the Town of Shelburne to the Port 
facilities.  Both the Town and Municipal Councils have expressed an interest in having a second (by-
pass) route to access the Port and Sandy Point Road.  Black Bull will work with the Town, 
Municipality, trucking companies and other users of the roadways and Ports on the establishment of 
alternate routes.   
 
The Town of Yarmouth has a number of routes for transporting products to the Port. The community 
is reviewing the most appropriate route or routes for trucking.  Black Bull will continue to work with 
the community and others (Yarmouth officials) to identify a route or routes.   
Products will be sized to meet customer specifications and washed at the site to remove dust and 
other particles.   Sand sized products will be placed in bags or transported by container or enclosed 
trucks.  Coarse products (pebbles to boulders) will be washed to remove dust and transported in 
accordance with the Nova Scotia Motor Vehicle Act (Securing of Load Regulations Part V).   
 
Trucking companies and independent truckers used to transport White Rock Mine products will  
have properly maintained equipment to reduce unnecessary noise and for safety.  Noise levels will 
be controlled by having the trucks evenly spaced and follow normal traffic flows.  Trucks will be 
weighed prior to leaving the site to ensure proper weight loading.  Black Bull will, prior to 
production, initiate a Traffic Impact Study as per NSDTPW requirements. 
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6.11.2 Ports 
 
Known and Potential Impacts 
 
Noise, dust, sedimentation, visibility and accidental quartz product releases at the port have been 
identified as having potential effects. 
 
Mitigation 
 
Noise at the Port will occur when the trucks unload quartz, a front-end loader stockpiles the quartz, 
and the quartz is loaded onto a barge or ship.  The noise level will be within normal ranges found at 
an operating port.  No unusual noise is expected at the port because all processing will be done at the 
mine site. 
 
Quartz products will have been sized and washed at the mine site prior to being transported to the 
port. Sand sized products stored at the ports will be in bags or containers.  Stockpiles of coarse 
material (coarse pebbles to boulders) will be limited in height to 2.5 – 3.0 m to reduce visibility and 
for safety reasons.  Products stored at the port will be handled and loaded in accordance with 
Transport Canada, Marine Safety guidelines that follow NIOSH exposure limits for dust of 0.05 
mg/m3.  Mitigation of dust can include misting/spraying to control dust during handling and tarping 
of stockpiles.  Air quality monitoring will be conducted to assess dust levels while stockpiling and 
loading.  Sediment controls will be placed on the downslope side of stockpiles as a precaution to 
mitigate against sediment entering the harbour.  These controls could include a berm and siltation 
fence.  Storage and stockpile sites will be fenced for security purposes. 
 
6.12 Visibility – Mine Site 
 

6.12.1 Known and Potential Impacts 
 
The mine operations will be seen from Highway 203 for a pass-by driving distance of less than one 
kilometre.   It should be noted that the nearest residential dwelling is approximately 12.7 kilometres 
from the mine site. 
 

6.12.2 Mitigation Plans 
 
The mine operation will be developed to create a controlled access corridor into the working area, 
which will be constructed to minimize sight lines from the highway with new vegetation encouraged 
in areas currently providing open sight lines. The working floor elevation of the excavation will 
eventually be 40 m below ground surface. Black Bull will annually review sight lines and make 
efforts through re-vegetation programs to reduce visibility of mine infrastructure from Highway 203. 
  
6.13 Acid Generating Materials 
 

6.13.1 Known Potential Impacts 
 
Acid generating materials have not been encountered at the site nor mapped by NSDNR as occurring 
within the extraction areas, see Section 4.3.3.   
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6.13.2 Mitigation Plans 
 
In the unlikely event that potentially acid generating materials are encountered they would be tested 
and taken to the overburden stockpile and covered with low permeability natural material on-site or 
sub-aqueous disposal. This stockpile will have perimeter ditching where drainage goes to a settling 
pond or the pit.  In either case, it will not be discharged from the site prior to meeting all discharge 
guidelines.  The amount of acid generating materials, if found, will be recorded and location noted. 
 
6.14 Socio-Economic 
 
Employment opportunities at the White Rock quartz mine and processing plant will include 
operation managers, heavy equipment operators, drillers, mill operators, shipping, and maintenance 
personnel.   Quartz mining will employ approximately 15 persons with an additional 15 employees 
in the quartz processing plant at full production.  Management and administration personnel will 
also be required along with employment from trucking and shipping at the Ports in Shelburne and 
Yarmouth.  This will create an additional 10 jobs, for a total of 40. 
 
High quality natural resources such as White Rock quartz can be used to create new opportunities 
within the region.  Employment and other social benefits are expected to increase in the future as 
secondary industries that use high quality quartz are attracted to the region, such as a fibre-cement 
plant.   Research and training in cooperation with local educational institutions can also facilitate the 
development of new technologies and expertise for further processing of the quartz into value-added 
products and create additional employment opportunities.  In addition, the availability of natural gas 
within the region in the future would fuel the potential for energy intensive industries that use quartz 
to build plants in the region, such as a fibreglass producer.   
 
As new quartz product lines are developed and new industries are attracted to southwest Nova Scotia 
additional employment and investment opportunities will be created.  Industry will grow based on 
the natural resource.  Black Bull anticipates strong growth as research, development and market 
share grow and increase. Features such as paved roads, good climate, inexpensive housing, 
progressive governments, skilled workers and access to deep water ports give manufacturers and 
new industries good reasons to expand and grow.  Black Bull will encourage new industries to 
relocate to Nova Scotia to take advantage of the new quartz resource development.  As an example, 
a fibre-cement plant would use 100,000 tonnes per year of quartz and require 100 employees.  The 
demand for fibre-cement is expected to increase significantly in North America.  Such growth in 
demand can provide an opportunity to attract a fibre-cement producer to southwest Nova Scotia. 
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7.0 CONTINGENCY AND EMERGENCY  
 
Contingency and emergency plans are prepared for activities where there is the potential for 
environmental emergencies such as releases of substances to the environment and for emergency 
situations involving mine workers and nearby residences and communities. The White Rock Mine 
operation, as planned, and presented in this document has few components which present potential 
for emergency situations. Settling pond overflows and releases of petroleum hydrocarbons and 
products from mobile equipment including haul trucks taking finished product to the ports have been 
identified as activities requiring contingency and emergency plans. Site facilities will be designed 
using best practice for minimization of effects and will have associated contingency and emergency 
plans developed as part of their design which is a future activity.  These plans will be developed 
using information from NSDEL guidance documents and submitted for review and approval during 
the Industrial Approval stage of the mine permitting.  
 
7.1 Settling Pond Overflows 
 
Settling pond overflows are a low possibility at the White Rock Mine site. Mitigation to reduce the 
possibility to acceptable risk levels for this has been discussed in Section 6.3 however a contingency 
plan is warranted. Black Bull will maintain water levels in the settling ponds to levels that allow for 
rainfall events that occur in the Flintstone Rock area. Where rainfall events occur that have the 
potential to overflow the ponds Black Bull will monitor the water levels using on-site staff and direct 
water to Pit A should there be a need.  
 
7.2 Petroleum Hydrocarbon Releases 
 
Two possible release scenarios have been identified that warrant contingency and emergency 
planning, those being; a release from the mobile equipment during refueling or operation (at mine 
site or port facility), and from trucks transporting product to the ports. In the case of mobile 
equipment (at the mine site or ports) a spill kit will be available and the operator will observe 
refueling to ensure that overfills do not occur. Fuelling will be completed by the fuel supplier who 
has knowledge and equipment for these situations.  An inspection of equipment for leaks and 
damage will be completed prior to and following each use.  Operators will report leaks/spills to the 
site supervisor who is aware of reporting requirements for the Mining and Environment Act.  
Preparation of contingency plans for spills during construction will be a requirement of the mining 
contractor (Atcon).  The contingency plan must outline a rapid and effective response to a spill or 
leak.  All spills or leaks will be promptly contained, cleaned up and reported to the governmental 24-
hour emergency reporting system. 
 
Black Bull requires that the mining contractor (Atcon) store, handle, use, transport and dispose of all 
hazardous materials and wastes in an appropriate manner.  Contingency plans are a requirement of 
Atcon, which include storage and use of petroleum, oils, lubricants, chemicals, management of 
wastes and discharges of off-site water. 
 
In the case of trucks taking product to the port facilities, the transport drivers will be made aware of 
provincial requirements associated with accidental fuel releases and reporting requirements. An 
emergency plan will be developed for this possibility in association with NSDEL for the Industrial 
Approval. 
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7.3 Product Losses  
 
There is a possibility that vehicle accidents or other losses or spills of quartz products could occur 
during transport to the ports or loading at the port facilities.  As quartz is inert, risk to the 
environment is negligible.  Any spilled materials will be recovered and returned to the site. Releases 
from trucks will be recovered using conventional equipment (excavator and hand methods if 
necessary) and using an extension boom excavator if the release occurs during loading at the port 
facility. Proper notification of appropriate authorities will occur. Additional information on this 
aspect will be developed with NSDEL and presented in an EPP for the Industrial Approval covering 
product transport. 
 
 
 
 
 
 
 
 
 

  
 
Environmental Registration Document For The Proposed White Rock Quartz Mine – August 2002 



 8-1 
  
8.0 PROPOSED MONITORING 
 
Black Bull has completed a significant amount of environmental monitoring at the White Rock Mine 
and surrounding area to date and a significant body of baseline information is available. Certain 
components of the proposed monitoring plan have been outlined in this section to assist in gaining 
an appreciation for the role of monitoring in the overall project. Black Bull views monitoring as a 
first line of defence in problem solving with respect to environmental issues as hard data is available 
as a basis for decision making. Black Bull is aware that there will be regulatory requirements for 
monitoring provided as conditions of the Environmental Assessment Approval and other regulatory 
approvals which will need to be secured prior to mine development activities. In pre-planning for the 
mine development stage of the project, Black Bull has continued some aspects of the baseline 
monitoring and continues to use the data generated for mine and mine infrastructure planning. 
Proposed monitoring plans are presented further in this section for review. Modifications to these 
plans will be completed based on conditions to approvals granted, site conditions, and review of data 
generated from the site and surrounding areas. 
 
8.1 Noise/Air Monitoring 
 
Two components of noise/air monitoring will be completed at the White Rock Mine site, those being 
noise monitoring and particulate monitoring. 
 

8.1.1 Noise  
 

As part of the environmental monitoring for the site, noise will be monitored at a schedule 
determined in consultation with NSDEL.  The monitoring program data would be compared to 
baseline data, keeping the sample site location the same.  These levels will also be compared with 
Nova Scotia Department of Environment Guidelines for Noise Measurement and Assessment. 
 
Black Bull has confirmed that the nearest residence is 12.7 kilometres from the site.  Detailed site 
monitoring will be completed to provide information to the CLC and regulators on actual values 
recorded at various points within the White Rock Mine lease area.  The frequency of blast 
monitoring will be determined through consultation with the appropriate regulatory authorities with 
a monitoring plan being submitted prior to mine development. 
 
The monitoring of blasting is covered under existing legislation administered by NSDEL.   
  

8.1.2 Particulates 
 

Current legislation also includes limits for particulate emissions at adjacent property boundaries.  These 
include an annual geometric mean of 70 ug/m3 and a 24 hour average of 120 ug/m3.  Respirable dust 
(less than 10 microns in size) will also be assessed following NIOSH or ACGIH guidelines outlined in 
section 6.2.1.  Monitoring will be carried out to document that operating conditions at the mine site and 
port will meet guidelines using high volume or other samplers in consultation with NSDEL. 
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8.2 Surface Water Monitoring Plan 
 

8.2.1 Surface Water - Flow and Water Quality Monitoring 
 
Water quality monitoring stations will be established at access points on East Barclay Brook, 
upstream and downstream of the point of mixing of effluent with the Brook.  A flow monitoring 
station will be established on East Barclay Brook immediately upstream of the point of mixing of 
effluent with the Brook.  The flow monitoring station will allow for gauging and recording of 
flowrates.  Baseline monitoring stations will be used to the greatest extent for monitoring to continue 
the data set. 
 
Flow gauging and water quality monitoring stations will be established at the effluent discharge 
locations on Highway 203 for the north and south side operations.  The station for the north side 
operation will be located at the overflow weir of the sedimentation pond.  The station for the south 
side operation will be located at the overflow weir of the quartz fines storage pond.  Each of these 
stations will allow for monitoring and recording of effluent discharge volumes and key indicator 
quality parameters.  Effluent pH, turbidity, and conductivity (i.e. total dissolved contents and Total 
Suspended Solids) will be measured and recorded at these treatment system discharge locations.   
 
Two existing baseline stations on the Clyde River will be included in the environmental monitoring 
program, representing upstream and downstream locations from the site.  Samples from all of the 
surface water points will be submitted for chemical analysis for general chemistry, metals and TSS. 
 
Black Bull will be directed by NSDEL at the Industrial Approval stage on the details of the final 
compliance monitoring program.  Black Bull will continue the baseline surface water monitoring 
program as previously described until the approved compliance monitoring program is initiated. 
 
8.3 Groundwater Monitoring Plan 
 
A review of existing UK legislation for groundwater monitoring associated with quartz and kaolin 
operations was completed.  No specific requirements for groundwater monitoring are noted for these 
types of operations.   
 
Black Bull has installed a series of groundwater monitoring wells strategically placed in and around 
the mine site to be included in the groundwater monitoring system. The proposed monitoring 
includes the collection of static water levels on a monthly basis and general chemistry and metals 
analysis on a quarterly basis.  Black Bull proposes to include existing wells MW-01-41 on the east 
end of the site, DW-02-01 and DW-02-02 on the north and south sides of Pit A, respectively, in the 
monitoring program for the above noted parameters and frequency.  These wells will be 
supplemented by additional bedrock and surficial nested locations in two key site areas; between 
Highway 203 and East Barclay in the vicinity of treated effluent discharge and southeast of Pit B in 
the area between Pit B and the Clyde River.  Future groundwater monitoring will follow approval 
stipulations and may be augmented, in terms of monitoring locations and parameters, in consultation 
with the appropriate regulatory authorities. 
 
Black Bull will be directed by NSDEL at the Industrial Approval stage on the details of the final 
compliance monitoring program.  Black Bull will continue the baseline groundwater monitoring 
program as previously described until the approved compliance monitoring program is initiated. 
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8.4 Aquatic and Terrestrial Biological Monitoring  
 

8.4.1 Aquatic Monitoring 
 
Monitoring for surface water quality and flows is outlined in Section 8.2. 
 
The fish habitat monitoring program will be developed as part of environmental effects monitoring 
in consultation with DFO. It is initially proposed that monitoring of fish habitat be conducted yearly 
during low flow conditions and that fish population assessment be conducted after the first year of 
operations and every three years subsequently in the early fall. Monitoring stations are expected to 
include upgradient and downgradient stations on East Barclay Brook and Clyde River. 
 
An aquatic invertebrate monitoring program will also be developed in consultation with DFO as part 
of environmental effects monitoring. Monitoring is anticipated yearly in the spring at representative 
upgradient and downgradient stations on East Barclay Brook. 
 

8.4.2 Terrestrial Monitoring 
 
Terrestrial monitoring programs are discussed below (Sections 8.5, 8.6 and 8.7) for at risk species 
and specific to the Tobeatic Wilderness Area. General noise and dust monitoring is discussed in 
Section 8.1.  Note that Black Bull will complete monitoring of the perimeter of the disturbed areas 
for invasive plant species and provide this data to NSDNR and NSDEL, Protected Areas Branch.  
 

8.4.3 Wetlands Monitoring 
 
Groundwater monitoring associated with assessing potential effects in wetlands is described in 
Section 8.2.  Wetland related groundwater monitoring will focus on wetlands Nos. 8, 11, 14 and 4. 
Additional piezometers may be located between wetland No. 8 and the site and Wetland No. 4 and 
the site. Invertebrate monitoring as outlined in Section 8.4.1 will include wetland sampling points. 
 
It is also proposed that annual inspections be undertaken at Wetland No. 8 upstream and downstream 
of the site discharge. 
 
8.5 At Risk Animal Monitoring 
 
Moose are known to occur in the general area. Monitoring will be undertaken as follows: 
  

• Pre-blast visual assessments to be undertaken by Black Bull personnel to determine if moose 
are present in the area; and 

 
• Collaborative monitoring strategies for moose will be developed on consultation with 

NSDNR (see Section 8, Monitoring).  
 
American marten may be present in the general area. Monitoring to be undertaken will include: 
 

• Initial surveys to determine presence or absence of Marten within the vicinity of the project 
(transects through potential habitats to locate dens, scat, tracks). 
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• Collaboration with NSDNR and Kejimikujik researchers to determine if marten are present 
in areas adjacent to mining lease, and in development and incorporation of wildlife 
management measures and monitoring in Environmental Protection Planning. 

 
At risk butterflies are not known for the lease area.   
 
8.6 At Risk Plant Monitoring 
 

8.6.1 Listera australis Monitoring Plan 
 
The management plan has been developed in consultation with NSDNR.   See Section 6.7.1.1. 
 

8.6.2 General At Risk Species Monitoring 
 
As this project is expected to extend in the order of 10-12 years, on-going monitoring at the mine 
site will include botany work. It is anticipated that additional surveys will be conducted coinciding 
with any modifications to the mining plan. 
 
If additional at risk plants are found, protection measures for rare plants will include: 
 

$ flagging the general area to prevent accidental impact. 
$ discussion with NSDNR and appropriate experts to determine protection planning. 

 
8.7 Tobeatic Wilderness Area Monitoring 
 
As a company active in the natural resources sector, Black Bull is committed to the principles of 
sound environmental planning, management and stewardship. This commitment is central to the 
Company's business ethos, and is a fundamental corporate value that underlies all its activities.  
Black Bull recognizes the Tobeatic Wilderness Area is an area of special significance, particularly to 
the residents of the Western counties of the Province. In that regard, NSDEL personnel carry 
heightened responsibility to ensure that the Tobeatic will remain a special place for the protection 
and enhancement of Nova Scotia's flora and fauna, and for the enhanced enjoyment of nature by all. 
 
Black Bull therefore commits itself to work closely with NSDEL, NSDNR and other government 
and public/private interest groups such as the Tobeatic Wilderness Committee, to ensure that these 
values are retained and promoted. To that end, the Company commits to a collaborative effort with 
government to develop a "stewardship protocol" designed especially to minimize any potential 
impacts of the Company's operations. The Company commits to devoting substantial personnel and 
community relations resources to this enterprise. 
 
In particular, as a component of monitoring, existing botany survey transects will be re-surveyed to 
assess if the community structure is changing and if non-native species are occurring. Transects will 
be surveyed in June and August each year of operation and for a period thereafter as determined 
through consultation with NSDNR.  The research plan will be developed in consultation with 
NSDEL. A research permit will be obtained for additional botany surveys within the TWA and 
results reported to NSDEL.   
 
8.8 Compensation 
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As can be seen from the previous sections of this document, Black bull does not believe its 
operations will result in adverse effects within the Tobeatic Wilderness Area. However, Black Bull 
fully recognizes that the work it has carried out in this regard is predictive only, and fully accepts 
that it has an obligation to compensate the Province if any such adverse effects do in fact occur. 
 
Therefore, Black Bull will agree that, as a condition of its environmental approval, it will provide 
compensation on the following basis. If NSDEL, upon review of the Company's monitoring data, 
concludes that adverse effects have occurred or will occur, Black Bull will provide monetary 
compensation equal to the value of the land so affected, up to a maximum of 125 acres. (This is the 
amount of land approximately 500 metres into the Tobeatic Wilderness Area for a distance of 1,000 
metres along the boundary with the Tobeatic). In calculating the compensation, the value per acre 
will be the market value of similar lands in the general area of the mine site. As an alternative to 
monetary compensation, the Company will (if requested by the Province) work with the Province to 
identify, purchase and convey to the Province other lands, either within the Tobeatic or outside it, 
having a value equal to the amount of the monetary compensation. 
 
As part of this commitment, Black Bull will agree to put in place an "environmental bond", to be 
drawn against by the Province in the event compensation becomes payable. A bond amount of 
$50,000 is suggested, which will be put in place prior to the commencement of mining operations. 
This will be in addition to any reclamation or other bonding requirements. 
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9.0 RECLAMATION & LAND MANAGEMENT PLANS 
 
Black Bull has provided information in previous sections on the general approach to reclamation and 
overall land management of the surface lease area. Specifically Black Bull has developed a 
conceptual reclamation plan (for the extraction and other disturbed areas) for the site based on 
existing information. A detailed reclamation plan will be presented in the Mining Permit application 
and be based on all previously collected data and information Black Bull will collect in the interim. 
A Land Management Plan outlining the overall approach and details of ways in which the land under 
lease (outside the extraction areas) will be developed with the assistance of CMM, the CLC and 
NSDNR as part of the Surface Lease application. Details of both plans are presented here for review 
along with some specifics that are known and able to be presented as commitments in this document. 
 
9.1 Reclamation Plan 
 
The conceptual plan was outlined in Section 3 which provided details on the reclamation and site 
decommissioning, please refer to those details. 
 
The final plan will involve the following activities in its development: 
 
- Creation of 6.4 ha of new aquatic habitats; 
- A review of existing features; 
- Discussions with various stakeholder groups and regulators; 
- Characterization of on-site materials and capabilities for various reclamation activities; and 
- A review of legislation dealing with reclamation in Nova Scotia and Canada 
 
Black Bull recognizes the need, as a surface lease holder, to satisfy the requirements of the Crown 
Lands Branch of NSDNR with respect to the reclamation of lands leased from the Province. 
 
9.2 Aquatic Habitats  
 
Areas where mining will be completed will be up to 40 metres below surface when the extraction 
phase is completed. The shape of these extraction areas will be elongated with irregular edges 
similar to all other local water bodies. These former extraction areas will have mainly granite as the 
base and sides with quartz and sand on the sides to a lesser extent. Groundwater levels in the 
bedrock system at the site are in the order of 4 to 6 metres below ground surface, thereby leaving 
“banks” that are either bedrock or surficial materials depending on local conditions when water 
levels re-establish. The geology and hydrogeology of the Pit A and B areas will provide zones where 
some parts of the refilled pits will have water depths of up to 25 metres which can provide refuge for 
fish species during summer months.  Lake edge areas would be contoured to promote growth of 
aquatic and semi-aquatic plant species.   
 
It was suggested by NSDNR, NSDEL and public participants at “Open Houses” that a combination 
of rock and sand banks are favoured which is expected to occur or would be created. At least one 
section of each of the former extraction areas will be sloped to allow animal access. A period of 3-5 
years is predicted for water level reestablishment from the end of mining in Pit A and Pit B. The 
lakes would have a degree of flux due to surface water impacts, connection with the local and 
regional groundwater flow patterns and evaporation.  Although the reclaimed pits will not be stream 
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fed, several other local surface water bodies have neither an outflow nor inflow channel and they are 
supportive of fish habitat. 
 
9.3 Terrestrial and Aquatic Corridors 
 
The reclamation plan concludes that the ramp area between Pit A and Pit B should be left as a travel 
corridor for terrestrial animal species.  This corridor will have north-south orientation to mirror the 
local topographic gradients and drainage directions. Based on water levels, aquatic corridors are not 
planned between the two pit areas after reclamation.  
 
Black Bull will also reclaim approximately 3 hectares of land previously disturbed by 1980s road 
building activities as part of the proposed reclamation plan. These areas consist of borrow pits, 
organics (grubbings) piles, abandoned roads and ditches and boulder piles on the north side of 
Highway 203 in the vicinity of Pit A.  This reclaimed area will add to terrestrial corridors. 
 
9.4 Land Management Plan 
 
The various ways in which the surface lease area will be used (mining, recreation and wildlife) will 
be outlined in the Land Management Plan. Principles of this plan that will be used in its 
development include a desire expressed by several groups to be involved in fisheries habitat 
evaluation and possible enhancement. The focus of this document will be on lands outside the 
extraction area. Aspects of the overall project that are to be included in the Land Management Plan 
include interpretive trail development opportunities with CMM.  Final plan aspects will be reviewed 
by NSDNR and other appropriate regulatory agencies. 
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10.0 SUMMARY OF IMPACTS  
 
This Environmental Registration Document for the White Rock Quartz Mine project has outlined the 
project details and described the ways in which the work to date and work to follow at the site 
incorporates responsible environmental management and public involvement. This approach will 
continue during the course of the project because the project proponent believes that the White Rock 
Quartz Mine project brings significant economic and environmental benefits to the local area with 
the successful permitting and operation of the mine, processing equipment and facilities. This 
section identifies positive and negative impacts of the project and outlines the main benefits which 
will result from the operation and reclamation of the mining area described and processing facilities. 
 
The identified positive impacts from the White Rock Mine operation are: 
 
 Known Positive Impacts 
 

1.  Creation of employment (up to 40 at full production) for the local communities with 
an estimated payroll in the $2 million dollar/year range for an estimated 10-12 year 
mine life. 

 
2.  Payments to Nova Scotia suppliers (fuel, power, equipment, transportation services) 

in the range of $4 million dollars/year. 
 

3.  Payments to the people of Nova Scotia for royalties from mineral production and 
surface lease fees.  

 
 4.  Spin-off effects, to local communities in the range of $5-8 million per year using  

economic multipliers (2.5 – 4 times payroll) typical for the mining industry. 
 
 5.  Creation of aquatic habitats (6.4 hectares) formerly Pit A and B with associated 

recreational opportunities. 
 
6. Long term research data on plants and aquatic habitats as part of mine operation 

environmental monitoring. 
 

7. Clean up and reclamation of 3.0 ha of borrow pits, old unused roads and ditches. 
 

8. Black Bull will post an Environmental Bond. 
 

9. Black Bull will purchase or dedicate lands for public parks. 
 

10. Black Bull will develop a Land Management Program which will provide nature 
trails.  
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Potential Positive Impacts 
 
1. Additional manufacturing jobs can be created by value added quartz processing or 

manufacturing plants.  Job opportunities could be in the hundreds. 
 
2. Educational training programs can be developed and implemented at local schools 

and colleges such as Nova Scotia Community Colleges. 
 

3. New long term employment and research opportunities can be created for plant, 
animal, air and water monitoring programs. 

 
4. Nature trails can be developed for public use, in cooperation with 1st Nations and 

NSDNR.  
 

5. Access to wilderness areas can be better monitored. 
 

6. Expansion or improvements of Port Facilities could occur as shipping volumes 
increase. 

 
7. Development of off-site manufacturing plants can provide additional property tax 

revenues. 
 

8. Highway or transportation corridors can be improved or constructed as use of 
existing roadways increase. 

 
 
Negative impacts of the proposed project will occur however, as previously described, Black Bull 
will continue to use monitoring and mitigative measures to reduce or eliminate impacts.  Input 
solicited by Black Bull has indicated that the public or government’s have specific concern, relative 
to the possible negative impacts of the mine project as follows: 
 

Known Negative Impacts 
 

1. Effects to wildlife and plants in the local area. Increased traffic on Route #203. 
 
 2. Impacts to the Tobeatic Wilderness Area. 
 

3. Altered wildlife behavior. 
 
 Potential Negative Impacts 
 

 
1. Possible impacts to surface water chemistry and/or fish habitat as a result of mining 

operations.  
 

2. Increased traffic on Route #203. 
 
3. Impacts to Indian Fields Provincial Park. 
4. Impacts to Shelburne Barren. 
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5. Impact to potential “World Class Wilderness Recreation” and nature based tourism. 
 

Each of these concerns has been acknowledged and incorporated into the design of the White Rock 
Quartz Mine project as described in this document. Specific information relative to each of these 
concerns is presented below. 
 

1. Surface Water/Fish Habitat 
No known negative impacts have been identified to surface water and fish habitat.  
Ongoing monitoring of surface water chemistry and aquatic habitats (invertebrates, 
plants and fish) has been proposed to assist in confirming the predicted lack of 
impacts.  New fish habitat opportunities will occur in reclaimed areas with the 
creation of several deep pools or lakes where water temperature will be lower and 
create places for fish to seek relief from high water temperatures during the summer.  

 
 2.   Wildlife and Plants   
  Extensive habitat evaluations have occurred at the mine site and the Black Bull 

approach to mine development will have ongoing habitat and species survey 
components during operation. Mitigation plans for breeding birds, plant species and 
other species have been outlined in this document. Wildlife values will be mapped 
and used in detailed mine planning and mine operation. The small area (40 hectares) 
of direct impact, considering the large area (160,000 hectares) of vacant similar 
habitat will not create significant negative affects. 

 
  The White Rock Mine should not significantly impact wildlife behavior.  The 

footprint or disturbed area is small, approximately 37 hectares.  Adjacent similar 
habitat exceeds 160,000 hectares.   

 
 3. Existing Traffic  

  Significant impacts associated with increased traffic are not identified.  The volume 
of trucks using local roads on the transport route will be accommodated by existing 
infrastructure and road designs.  However, impacts of the additional truck traffic and 
employee vehicles will need to be quantified.  Black Bull will prior to commencing 
construction, initiate and complete a traffic impact study.  NSDTPW will be 
consulted regarding terms and conditions of the impact study.  

  
 4. Tobeatic Wilderness 
  Impacts to the TWA should not be significant based on data collected.  Black Bull is 

committed to a program of monitoring to ensure impacts do not occur, where 
necessary.  In addition, Black Bull will develop a plan to purchase and dedicate land 
to offset any negative impacts as a result of the White Rock Mine. 

 
 5. Recreation and Tourism Potential 
  Black Bull has investigated the tourism aspect and how the White Rock Mine may 

affect tourism.  Black Bull has not been able to quantify or measure either tourism or 
the effect on tourism that would occur as a result of the White Rock Mine. 
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