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EXECUTIVE SUMMARY 
 
Wood Environment & Infrastructure Solutions, a division of Wood Canada Limited (Wood), was retained 
as part of the mine remediation team, through Intrinsik Corp., by Nova Scotia Lands Incorporated (NS 
Lands Inc.) to conduct a Phase I Environmental Site Assessment (ESA) of the Crown land portion of the 
former Montague Gold Mines property located in the community of Montague Gold Mines, near 
Waverley, Nova Scotia (NS).  The Crown-owned land of the former Montague Gold Mines (the area of 
focus) spans over five Parcel Identification (PID) Numbers, PID 00315085, 00252478, 00018002, 40306029, 
and 41294646, located mainly around Montague Road, herein collectively referred to as “the site”.  This 
assessment was to provide the client with an evaluation of potential environmental concerns at the site 
and to meet the requirements of the NS Contaminated Sites Regulations (CSR) Phase I ESA Protocol (PRO-
300), and Checklist (CHK-300).   
 
The purpose of the Phase I ESA was to identify actual or potential environmental concerns at the Site that 
may have resulted from existing and previous land uses or development activities on and adjacent to the 
Site property, and to identify any present conditions or practices that may represent significant 
environmental concerns. 
 
Wood conducted a Site visit on 13 and 14 August 2020 to evaluate possible on-Site issues and assess 
whether any surrounding land uses may have and/or are currently impacting the environmental condition 
of the Site.  As part of the Phase I ESA, Wood also conducted interviews with persons knowledgeable of 
the Site and performed a historical document review. 
 
Site Location and Background 
 
The site is an irregular shaped parcel of land made up of five PIDs, 00315085, 00252478, 00018002, 
40306029, and 41294646.  The site consists of a total area of approximately 363 acres.   
 
Currently, the majority of the property is treed and forested lands.  There are walking paths and all-terrain 
vehicle (ATV) paths throughout the site, as well as a large cleared area that appears to be used by local 
recreational vehicles (ATVs and dirt bikes).  The large cleared area has been previously identified as part of 
the main tailings area. There are also concrete and rock foundation remnants in various areas of the site.  
Wetlands and streams are also located on the site. 
 
Approximately 280 m to the southeast of the site is Loon Lake and associated wetland; there is a small 
tributary, locally referred to as Mitchell Brook, extending northwestward from Loon Lake (through Barry’s 
Run) that runs into the subject property on the southern portion of PID 00315085. 
 
Historically, the site was a collection of gold mining operations that produced gold from the Montague 
Gold District from 1863 to 1939 and involved several different mines using open trenching and 
underground mining methods.  The site produced over 68,000 ounces of gold, from approximately 
134,000 tons of mined ore.  Ore was milled on-site, using a variety of stamp mills to crush and pulverize 
mined rock and utilizing mercury amalgamation and cyanide processes to recover gold from the crushed 
ore.  As a result, the area remains heavily disturbed with numerous open mine shafts, subsidence features 
and a number of uncontained tailings disposal areas.  There are environmental legacies associated with 
past mining activities at the site, largely related to the presence of elevated levels of arsenic and mercury 
in the tailings as well as physical hazards from open mine workings.  
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Based on the desktop review of available information, the site was occupied by numerous mills, crushers, 
concentrating plants, engine houses, offices, machine shops, carpenter shops, and blacksmith shops. 
Mechanical equipment historically used at the site included hoists, boilers, conveyors, and tramming 
equipment. These buildings, structures and mechanical equipment have been demolished or removed 
from the site with the exception of concrete foundations remnants, based on aerial photograph review 
and observations made during the site visit.  
 
There are two small tailings areas present on the central east side of the site and two large tailings areas 
present on the west boundary of the site. The current tailings areas on the west side of the site extend 
onto neighbouring land to the north, west, and south. Additional historical tailings areas were located at 
the northeast corner of the site and within and west of current tailings areas at the northwest corner of 
the site. Numerous environmental studies were completed from the early 1980s to present to determine 
the impacts of the tailings areas that remain at the site from the historical mining activities. 
 
Conclusions 
 
Historic mining activities included underground mining, crushing and processing or ore, and disposal of 
tailings. These activities are somewhat documented in various reports and maps, which are summarized in 
Appendix E.  No additional sources of potential environmental impacts were identified during the records 
review that point to specific locations or activities. 

• Mercury was used in amalgamation processes at the various mines at the site from 1865 to its close 
in 1939. Undocumented spills of free mercury may have occurred in and around the mill buildings 
occupying the site. As evidenced by numerous environmental studies completed at the site from the 
1980s to present, mercury was present in elevated concentrations in tailings effluent discharged from 
the mills, including Main Tailing Areas 2 and 3. Similarly, cyanide was used at the Montague Mine site 
from the 1910s to the 1930s to extract gold from the crushed ore. Zinc dust was also noted to be 
used in the cyanide milling process. Similar to mercury, there is potential for free cyanide and zinc 
spills in the area of the Montague Mine site (Boyds Crusher or Symonds-Kaye mine area), 
concentrations to be present in the area of the sump at the mill, or low concentrations to be 
present within the tailings at the southeastern corner of the site.  

• There was very little tree growth observed in the current main tailings areas at the site.  As evidenced 
by the aerial photographs, it appears this area was at least partially treed prior to mining activities, 
eventually becoming a cleared area.  A significant amount of tree growth has not been present 
since prior to the mining operations in this area.  The area is now a large clearing with a sandy 
ground cover with little plant or tree growth. 

• Coal may have been used as a fuel source in steam operated equipment at the site from 1865 to 
1937 when the last steam-operated hoist was replaced with an electric-powered unit. Coal may 
have also been used at the site for heating purposes. Historical Polycyclic Aromatic Hydrocarbon 
(PAH) concentrations may be present in surface soil at the site due to spent coal ash potentially 
being disposed of on surface soil in the areas historically occupied by buildings at the site.  

• Mechanical equipment present at the historical mine buildings utilized petroleum, oils and 
lubricants (POLs) to operate, including gasoline and diesel for motors. There is potential for 
historical spills of petroleum hydrocarbons potentially containing lead and methyl tert-butyl ether 
(MTBE) to have occurred in the historically developed mining areas of the site.  

• Waste rock from the various mine shaft workings were deposited on surface near the mill 
buildings following historical hand-sorting activities. Waste rock was also used to fill voids within 
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the mine stopes to ensure stability of the mine. The Montague gold deposit area reportedly 
contains naturally occurring arsenopyrite, an iron-arsenic-sulphide mineral. There is potential for 
acid-rock drainage to occur at waste rock areas currently present at the site. Due to the increase 
surface area of waste rock stored within the mines present at the site, there is potential for 
elevated arsenopyrite concentrations to be present within groundwater in the area. Due to 
historical milling practices including the release of effluent into nearby streams and wetlands, 
elevated arsenic concentrations are also present within the tailings areas of the site. Elevated 
concentrations of arsenic were found to be present within three neighbouring site potable water 
wells in 1976 (>10 µg/L). The 2017 Arsenic in Well Water Risk Map indicates that 80% of the 
samples collected near the Montague Gold Mines site were exceeding 10 µg/L arsenic in well 
water.   

• An environmental study was completed in 2011 at three mine sites in Nova Scotia, including the 
Montague Mine site, that were frequently visited by all-terrain vehicles. The 2011 study noted that 
windblown and vehicle-raised dust from unvegetated mine tailings can be a human health risk. 

• Lead-based paint potentially may have been used in building construction at the site and has the 
potential to be present in surface soil in historically developed areas of the site. 

• In regard to human environment, the area remains heavily disturbed with numerous un-reclaimed 
open mine shafts, subsidence features, and a number of uncontained tailings disposal areas 
posing significant safety concerns as well as human health and ecological concerns.  In addition, it 
is known that high levels of arsenic are present in the soils in some areas of the site, as indicated 
by government warning signs posted throughout the site including the site entrances (along 
walking paths).  Despite these signs, there is evidence of trail biking activities, the use of ATVs, 
and walking/hiking activities for both humans and their domestic animals at this site. 

• PCBs were potentially present at the site including used within two documented transformers 
used by the Dartmouth Power Company in 1924 to convert power from the overhead 13,000-volt 
transmission line.  

• Environmental geochemistry of tailings, sediments and surface water sampling collected from 14 
historical gold mining districts in Nova Scotia was reported by Parsons and others in 2012, based 
on sampling completed between 2003 and 2006. The 2012 reporting resulted in the formation of 
the Provincial-Federal Historic Gold Mines Advisory Committee in 2005, which has since evaluated 
the ecological and human health risks associated with gold mines throughout Nova Scotia and 
developed recommendations for management of these tailings sites, including posting signage at 
the Montague site to warn of potential human health risks. The 2012 Parsons report also spurred 
a significant amount of academic research related to geochemistry, bioaccessibility, and other 
environmental studies for historic mine sites in Nova Scotia.  

• Research with respect to baseline concentrations of mercury and arsenic was conducted by 
Parsons and Little in 2015 and documented in a report titled, ‘Establishing geochemical baselines 
in forest soils for environmental risk assessment in the Montague and Goldenville gold districts, 
Nova Scotia Canada’.  This research concluded: 

• Arsenic concentrations in all soil horizons are consistently higher than the CCME soil 
guideline (12 mg/kg), as well as the NSE Environmental Soil Quality Standard (31 mg/kg), 
with a median concentration of 42 mg/kg at Montague.  The median concentration of 
mercury was concluded to be 164 µg/kg, which is lower than the CCME soil quality 
guideline and NSE Environmental Soil Quality Standard of 6600 µg/kg. 
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• The upper limits of baseline variation (or threshold values) as determined by median + 
2MAD (median absolute deviation; 98th percentile) are: arsenic – 139 mg/kg; and mercury 
– 374 µg/kg. Public Health layer soils (the top 0 to 5 cm of surface soil) with arsenic and/or 
mercury concentrations above these thresholds may be contaminated and warrant further 
investigation in risk assessments or remediation activities.  

 
Recommendations 
 
Based on the findings of this Phase I ESA, Wood offers the following recommendations: 

• A gap analysis should be completed to determine if the significant issues associated with 
historical use of the Site and/or their environmental conditions have been previously investigated 
or if additional environmental investigations are warranted to meet the requirements of the NSE 
CSRs.  

• Based on research conducted, it is evident arsenic in soil is naturally greater than applicable 
federal and provincial guidance.  A background concentration of arsenic for the site was 
developed by Parsons and Little (2015), and this value, and other site specific risk-based values 
should be discussed with regulatory stakeholders as possible remedial goals for the site. 
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1.0 INTRODUCTION 
 
1.1 BACKGROUND 
 
Wood Environment & Infrastructure Solutions, a division of Wood Canada Limited (Wood), was retained 
as part of the mine remediation team, through Intrinsik Corp. (Intrinisk), by Nova Scotia Lands 
Incorporated (NS Lands Inc.) to conduct a Phase I Environmental Site Assessment (ESA) of the Crown land 
portion of the former Montague Gold Mines property located in the community of Montague Gold Mines, 
near Waverley, Nova Scotia (NS).  This work was completed in accordance with a contract established 
between Intrinsik and NS Lands Inc. in October 2018.  Intrinsik leads a team of specialist consultants 
(Ecometrix, Wood, and Klohn Crippen Berger) in developing a conceptual closure plan for the site with a 
focus on the portions of the property that are owned by the Crown. 
 
The Montague Mine District was a collection of historical gold mining operations that produced gold at 
the site from 1863 to 1939 and involved several different mines using open trenching and underground 
mining methods.  The site produced over 68,000 ounces of gold, from approximately 134,000 tons of 
mined ore.  Ore was milled on-site, using a variety of stamp mills to crush and pulverize mined rock and 
utilizing mercury amalgamation and cyanide processes to recover gold from the crushed ore.  As a result, 
the area remains heavily disturbed with numerous open mine shafts, subsidence features and a number of 
uncontained tailings disposal areas.  There are known environmental legacies associated with past mining 
activities at the site, largely related to the presence of elevated levels of arsenic and mercury in the tailings 
as well as physical hazards from open mine workings. 
 
The Crown-owned land of the former Montague Gold Mines (the area of focus) spans over five Parcel 
Identification (PID) Numbers, PID 00315085, 00252478, 00018002, 40306029, and 41294646, located 
mainly around Montague Road, herein collectively referred to as “the Site”.  This assessment was to 
provide the client with an evaluation of potential environmental concerns at the site and to meet the 
requirements of the NS Contaminated Sites Regulations (CSR) Phase I ESA Protocol (PRO-300), and 
Checklist (CHK-300).  The location of the property is shown on Figure 1, Appendix A. 
 
1.2 SCOPE OF WORK 
 
The Phase I ESA was conducted in accordance with the NS Environment (NSE) Contaminated Site 
Regulations (CSR) Phase I ESA Protocol (PRO-300) and Checklist (CHK-300).  It should be noted that much 
of the protocol is considered not applicable, as the site is a former gold mining property with operations 
spanning the period from the 1860s to the late 1930s.  Much of the area has re-grown as forested area.  
Some historic records are available for review; however, little documentation has been found of the period 
from the 1860s to 1900.  The work included reviewing a considerable number of historic reports which are 
archived at the NS Department of Energy and Mines.  Scientific studies of the impacts of the mines began 
in the late 1970s and early 1980s and continue to the present. 
 
Much of the effort associated with the Phase I ESA was to document, as clearly as possible, the timeline of 
the gold mining operations through records review and archival research to identify locations for potential 
point sources of impacts, that likely varied over time.  In addition, the Phase I ESA includes an organized 
summary (with references) of the available known contaminant information.  This information will be used 
at a later date to guide additional investigations required to meet the NSE CSR requirements of a Phase II 
ESA (PRO-400 and CHK-400). 
 
  



Phase I Environmental Site Assessment 
Former Montague Gold Mines, Dartmouth, NS 
December 2020 FINAL REPORT 
 

 
TV183013  Page 2 

1.3 OBJECTIVE 
 
The objective of the Phase I ESA is to identify actual or potential environmental concerns resulting from 
current or past activities on and adjacent to the site.  The objectives of the NSE CSR Phase I ESA protocol, 
PRO-300, are as follows: 

• Conducting a Phase I ESA as part of the full property remediation option under the Contaminated 
Sites Regulations; 

• Collecting information about a property’s present and historical land use for the purpose of 
identifying evidence of actual or potential contamination of soil, groundwater, surface water, or 
sediment at the site; and 

• Reporting of the results from a Phase I ESA, including the summary checklist submission, CHK-
300: Phase 1 ESA Report Checklist. 
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2.0 SITE ASSESSMENT PROCESS 
 
2.1 SCOPE AND LIMITATIONS 
 
The Phase I ESA completed by Wood consists of a records review, a site visit, and interviews as described 
below: 

• Records review including the documentation of historical activities on the site and researching the 
past use of the site to evaluate possible historical sources of contamination.  The search included: 

• identifying previous owners; 
• reviewing historical aerial photos; 
• reviewing any maps available regarding the site (topographic, geologic, site and buildings 

plans); 
• reviewing relevant reports and/or environmental records including, but not limited to, 

previous ESAs, contaminated site reports, reports prepared in response to an 
environmental order or directive, and drilled well reports; 

• contacting government departments with respect to environmental records associated 
with the site or surrounding properties that may impact the site; 

• Conducting a site visit including the assessment of the below items: 
• Air emissions; 
• Asbestos; 
• Chemical storage, handling and spills; 
• Dumps, landfills and incinerators; 
• Lead-based paint; 
• Mechanical equipment; 
• Mercury; 
• Methane; 
• Mould and Indoor human environment; 
• Ozone-depleting substances (ODS); 
• Pesticides; 
• Polychlorinated biphenyls (PCBs) including hydraulic oil use/ hydraulic lift locations; 
• Radioactive materials; 
• Radon; 
• Site in-filling; 
• Storage tanks (above-ground, underground, or oil-water separator tanks); 
• Subsurface utility locations; 
• Sumps and drains; 
• Surface staining and stressed vegetation; 
• Urea formaldehyde foam insulation (UFFI) 
• Waste management; 
• Water supply; 
• Other observations and potential issues; 
• Adjacent/neighboring properties; 

• Interviewing persons knowledgeable of the site; and, 

• Identifying potential impacts of the surrounding environment of the property such as: 
• Nearby chemical or fuel storage and land use/zoning; and 
• Any adjacent environmental concerns (e.g., contaminated sites). 
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While this report provides an overview of significant potential environmental concerns, both past and 
present, it is limited by the availability of information at the time of the assessment and the scope of work 
authorized by the client.  It is possible other activities that may have affected the environmental status of 
the site have occurred which could not be identified.  This Phase I ESA was limited to a records review, 
interviews, and site visit.  A search of land title was not conducted as a part of this assessment.  No 
sampling or chemical analyses of samples for materials/substances of potential environmental concern 
were performed as part of this assessment.  The site visit was limited to safely accessible locations within 
reason, as a large portion of the site is covered by overgrown, thick, tree growth. 
 
2.2 METHODOLOGY 
 
Wood conducted the Phase I ESA according to its standard assessment procedures, which reflect the NSE 
CSR1 Phase I ESA Protocol.  Briefly, this protocol has requirements for the review of information pertaining 
to the Site (records review); conducting interviews with people knowledgeable of the site; completing a 
detailed checklist (during a reconnaissance of the full property (site visit); and preparing a report that 
documents the assessment findings. 
 
It should be noted that some portions of the protocol is considered somewhat unrelated (i.e. air 
emissions, ozone depleting substances, pesticides, etc.), as the property is a former gold mining site with 
operations spanning the period from the 1860s to the late 1930s.  Most of the area has re-grown as 
forested land, and while some historic records are available for review, little documentation has been 
found of the period from the 1860s to 1900.  A considerable number of historic reports are archived at the 
NS Department of Energy and Mines.  Scientific studies of the impacts of the mines began in the late 
1970s and early 1980s and continue to the present. 
 
2.2.1 Document Review 
 
The historical occupancy of the site and the surrounding properties was reviewed through the use of 
reasonably available public information consisting of, but not limited to, archived aerial photographs, NS’s 
Environmental Registry information, and historical reports maintained by the NS Natural Science Library 
for the Department of Energy and Mines.  As the area of the Site is on the outskirts of historical 
Dartmouth City limits, fire insurance plans and city directories were not available for the area of the site. 
 
Aerial photographs, available through the NS Natural Sciences Library in Halifax, NS were obtained for the 
years 1935, 1954, 1974, 1982, 1992, and 1998 (included in Appendix B).  The National Air Photo Library in 
Ottawa, ON is on a six-month backlog due to COVID-19 restrictions and therefore, Wood was unable to 
receive aerial photographs from the National Air Photo Library. 
 
An online written request was forwarded to NSE to obtain any available information contained in the 
Environmental Registry for the properties and select neighboring properties.  The NSE is the responsible 
agency for all such information and records in the Province.  Information that may be contained in the 
registry includes certificates of approvals and permits related to air emissions (including noise), waste 
disposal sites, septic systems, known contamination, petroleum storage tanks and hazardous 
materials/waste storage.  The response from NSE is included in Appendix C. 
 
  

                                                
1 Nova Scotia Environment (NSE), 2013.  Contaminated Sites Regulations, Phase I Environmental Site Assessment 
Protocol (PRO-300). 
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2.2.2 Interviews 
 
In an effort to obtain information regarding the development and occupancy history, and environmental 
condition of the site, Planning Technician Ernie Hennick from the Department of Energy and Mines was 
contacted, who then directed Wood to contact Ms. Tracy Lenfesty from the NS Natural Science Library to 
provide access to available historical documents pertaining to the Montague Gold District.  Relevant 
findings stemming from the interviews and follow-up review of historical documents obtained from the 
Department of Energy and Mines through the Library are discussed throughout the findings section of this 
report.  A summary of the historical reports reviewed is included in Appendix E. 
 
2.2.3 Site Visit 
 
A site visit was conducted on 13 and 14 August 2020 to assess and document the following: 

• photographs of the property and surrounding properties in all directions, including a written 
description of the photographs, with reference to any relevant interior or exterior structures or 
infrastructure on the property that may relate to potential or actual contamination of the site; 

• confirmation of property land use and immediate surrounding land use, structures present on the 
property and their general location, and relevant site features, including a description of any 
drinking water supplies, watercourses present on site, and surface water drainage from the 
property, including storm water drainage; 

• observation and notation of topographic conditions on and off the property, including the site 
gradient, direction, and the type of vegetation or ground cover on the property; 

• confirmation of water supply location and condition; 

• confirmation of the location and condition of structures used for any previous environmental 
activity, including monitoring wells, remediation wells, in-situ treatment zones, and vapour 
extraction systems; 

• confirmation of the location and condition of any previous remediation excavations and soil 
removal; 

• presence of any open subsurface features such as lagoons, pits, trenches, and excavations; 

• if known, details of all storage tanks and containers, above and below ground at the property, 
including the material and method of construction of each, age, contents and volume, and 
whether the tank or container is in use or not; 

• confirmation and approximate location of underground utility and service corridors, including 
sumps and floor drains, sewer, water, electrical or gas lines, and telephone/fibre optic 
infrastructure located on, in, or under the property; 

• areas of stained soil, vegetation, or pavement as well as stressed vegetation; 

• areas where fill and debris materials appear to have been placed or graded; 

• potentially contaminating activity; 

• details of any unidentified substances found at the property, including container type, volume, 
and physical state (solids or liquids); 

• hazardous materials present on the property; 

• presence of odours detected during the site visit that may be related to the property and 
potential for contamination; 
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• any limitations related to visual observations, including obstructions related to buildings, site 
features, safety issues impeding access, and weather-related conditions affecting visibility and 
ground cover at the time of the site visit; and,  

• confirmation of other significant information arising from the review of available records. 
 
Leah Darche and Candace Stephens, representatives of Wood, visited the site on 13 and 14 August 2020 
to evaluate the full property for potential sources or substances that have, or may have caused, 
contamination of soil, groundwater, sediment, or surface water.  Surrounding land uses were assessed 
from publicly accessible locations for potential sources that may have previously impacted and/or are 
currently impacting the environmental condition of the site.  Ground cover conditions at the time of the 
site visit were clear and the weather was sunny and hot.  The site visit was limited to safely accessible 
locations within reason, as a large portion of the site is covered by overgrown, thick, tree growth.  The 
findings of the site visit are discussed throughout the Phase I ESA Findings sections of this report. 
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3.0 PHASE I ESA FINDINGS 
 
3.1 SITE DESCRIPTION 
 
3.1.1 Site Location 
 
The Crown portion of the former Montague Gold Mine property (PIDs 00315085, 00252478, 00018002, 
40306029, and 41294646) is located near the community of Montague Gold Mines, near Waverley, NS, as 
shown on the General Site Location (Figure 1, Appendix A).  The site extends to the north and south of 
Montague Mines Road, and a small portion of the site (nine acres) is located to the south of the Highway 
107.  The intersection of Montague Road and Montague Mines Road is located in the central area of the 
site.  Privately owned, residential properties are located along these two roads, creating off-site pockets 
within the overall boundaries of the Crown land (the site). 
 
The site consists of a total area of approximately 363 acres over the five PIDs.  Four of the five land 
parcels, PIDs 00315085, 00252478, 00018002, and 40306029, are located on the east side of Highway 107 
with the remaining parcel, PID 41294646, located on the west side of Highway 107.  The site is mainly 
surrounded by treed and forested lands, or residential properties located along Montague Road and 
Montague Mines Road.  The site is bound to the north and south by treed and undeveloped lands.  To the 
east, of a portion of the site boundary is bound by privately owned residential properties along Montague 
Road.  To the west, the site is bound by treed lands extending to and across to the opposite (further west) 
side of Highway 107 (Forest Hills Extension). 
 
3.1.2 Site Occupancy  
 
In general, gold mining operations were conducted at the site by various landowners and companies from 
1863 to 1939.  The 1924 and 1939 Annual Mining Reports (summarized in Appendix E) detail historical 
occupancy, mining production and operations, construction of buildings, and some mechanical 
equipment used at the site.  A summary of the mining operations and production, as well as construction 
of buildings at the site is summarized below.  As shown on the 1908 Site Plan and Section (Appendix F), 
the Symonds-Kaye, Golden Group Mining Co, Salisbury Gold Mining Co., British-American, and a second 
Golden Group Mining Co. mines existed from west to east across the site in 1908.  All attempts were made 
to reference mine locations summarized below to the mines or quartz leads noted on the 1908 site plan. 
 
In the early 1860s, the discovery of a boulder weighing less than 100 pounds and yielding $1600.00 in 
gold initiated careful prospecting in the Montague area.  Soon after, other gold-bearing boulders were 
found in the area and active mining commenced in 1863.  Production increased throughout 1864-1865, 
and in 1865 a crusher was erected at the site.  All ore mined prior to the construction of this crusher was 
milled in the Waverley Gold District, located northwest of the Montague Gold District.  From 1866-1869 
production at the site lessened, largely due to insufficient machinery.  This trend reversed in 1879 and the 
Albion (McQuarrie or Golden Group Mining Co area) Mine was re-opened.  In 1873, a ten-stamp mill was 
erected and 10,000 ounces of gold were extracted from the Albion Mine from 1870-1874. 
 
Work on the Albion Mine ceased in 1874 and production in the Montague area continued on a small scale 
from 1874-1878.  After this stagnation period, production increased with the discovery of an auriferous 
lead (Rose Lead, Golden Group Mining area) on December 7, 1878.  Large yields were obtained until 1880 
when the miners ran into water problems.  Small profits were obtained until the close of the Rose Lead in 
1882.  Production remained on a small scale until 1885. 
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Montague recorded in highest profits ever in 1885, but yield dropped again in 1886-1888, profits 
increased substantially and continued until 1899.  Thereafter, the yearly yield was moderately low (with 
exception of 1916-1917 which reported good returns).  This trend continued until the last year of major 
operation in 1939.  A recorded 68,139 ounces of gold were recovered from 134,278 tons of ore crushed at 
the Montague Gold District. 
 
Based on review of the annual Mine Reports and other historical documentation available through the 
Natural Sciences Library, numerous named owners, companies, and tributors mined gold from the site 
from 1863 to 1939, as shown in the Historical Report Review Table (Appendix E).  Open-trench mining 
occurred at the site within the first few years of development; however, typically mines at the site were 
exploited by means of a series of underlying shafts, all of which were used to hoist ore.  Dynamite blasting 
and underhand stoping was used to extract the ore, with the reef of gold-bearing quartz being entirely 
removed and sent to the stamp mills for crushing with the poorer stone.  Through time, mining methods 
were improved to hand-sort ore within the lower levels of the mine, in order to avoid over-haulage of 
material, and the material was again hand sorted at surface prior to the stone being sent to the mills for 
crushing.   
 
The stamp mill consisted of a number of vertically placed iron or steel rods that were lifted 25 to 45 
centimetres and dropped, by mechanical means, on the quartz at a speed of 50 to 80 drops per minute.  
One stamp was able to crush one ton of quartz in 24 hours.  Stamp mills were usually set up in batteries 
of three to five stamps.  Crushing capacity could be increased by adding more stamps.   
 
Following pulverization in the stamp mills, recovery of gold occurred through the mercury amalgamation 
process over copper plates.  This process involved washing the crushed ore (sand- or silt-sized material), 
over mercury coated copper plates.  At most stamp mills in the province, amalgamation plates were 
located both inside and outside the stamp battery itself, and mercury was also added directly below the 
stamps in the mortar boxes.  Some of the free gold would combine with the mercury to form an amalgam, 
which was periodically scraped off the plates and heated in a retort to recover the gold.   
 
A cyanide plant was introduced to the site in the 1910s.  In this method, crushed ore is typically dissolved 
in a mixture of lime and cyanide.  The unwanted solids are removed by filtering.  Zinc dust is added to the 
liquid, which causes gold to settle out of solution.  
 
The cost of power was high in the 1800s and likely slowed down mining development.  Cordwood or coal 
was used in highly wasteful steam plants prior to the site being developed with an electrical transmission 
line (13,000 volt) in the mid-1920s.   
 
Correspondence from 1937 indicated that the day shift at the Montague Mine at that time ran from 
7:30am to 4:00pm, the afternoon shift from 4:00pm to 12:30am, and the night shift from 11:30pm to 
7:30am.  Timberwork, drilling and ore handling were completed during the day shift.  Waste from the 
development of the ore veins was taken up and drilling was completed during the afternoon shift.  
Blasting occurred during the night shift.  
 
Numerous buildings and equipment were documented to be in use at the site during gold production 
activities from 1863 to 1939.  As previously mentioned, the first steam crusher was erected at the site in 
1965, although its location is undocumented (near ‘Lawson Lead’ or Belt lead, assumed to be part of 
central Golden Group Mining Co. area).  In 1869, the company operating the 8-stamp steam crusher had 
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found that it had inadequate capacity; thus by the end of the year they had upgraded to a 15-stamp 
crusher mill.  
 
A second mill started at the site in June 1870 near the Belt, St. Patrick and Sarah lodes (assumed to be 
near the central Golden Group Mining Co area).  A third mill (8-stamp) was erected in 1872 near the 
Dewolfe and Twin lodes (assumed to be part of the British-American/Golden Group Mining Co area).  An 
efficient 10-stamp mill was erected in 1873 on the main shaft of the Belt lode (Albion mine or Golden 
Group Mine).  
 
A fifth mill was constructed, on the Symonds property, in 1879; however, when the Skerry lead was 
opened to the west of the mill in 1880, work ceased for some time as the mill was repaired in 1881, and 
workings resumed in 1882 on what was then known as the Symonds-Kaye property.  A concentrating 
plant was erected a few yards east of the Symonds property in 1881.  A dry process of concentrating was 
to be applied to the tailings of the district.  The plant was destroyed by fire in 1882, but rebuilt the 
following year, and work was carried on a short time during the summer of 1884.  
 
New pumping equipment was procured in 1880 to pump out the Rose lead mine (assumed to be part of 
the British-American/Golden Group Mining Co area) and the mine was pumped out in early 1881, 
although operations by the Rose Gold Mining Company ceased in 1882.  
 
The Nissen mill (sixth mill) on the Salisbury property (Salisbury Gold Mining Co. area) was removed and 
foundations for another mill were laid in 1884.  
 
Attention was directed to the old Annand mine in 1889 and time spent adding new machinery and 
retrofitting the mill, which contained 15-stamps (Belt lead).  In 1891, preparations were made to erect a 
new mill at the Annand mine (central Golden Group Mining Co area).  By 1892, the ‘Union Jack” Group 
mined the Golden Group Mining Co. properties in the central portion of the site (“Union Jack’ property) 
and the eastern portion of the site in the Golden Group Mining Co and British American Mining areas 
(“British American” and “Rose” properties).  
 
A 5-stamp was completed by the Salisbury Gold Mining Company in 1893.  That same year, a 10-stamp 
mill was brought in from St. Margaret’s Bay to be used at the Symonds-Kaye mine.  Additional shafts were 
sunk east of this mine in 1897. 
 
The 1939 Annual Mine Report for the Montague Gold District details the number of mills located at the 
site between 1889 and 1924, as shown in table below. 
 
The 1908 Montague Gold District Plan and Section completed by the Geological Survey of Canada 
(Appendix F) shows two buildings located on the Symonds Kaye Mine site at the western side of the site, 
including the 10-stamp Boyds crusher and separate engine house.  The 1908 Plan and Section shows an 
engine house near the ‘Whin” and Belt leads in the central portion of the site. Further east, four additional 
buildings are located between the Golden Group Mining area and the British American Mining area, 
including a 15-stamp crusher, engine house, office and an unlabelled building.  To the south, the 1908 
Plan and Section shows a 5-stamp crusher located on the Salisbury Gold Mining Co property. An 
additional unlabelled building was present on the site in 1908 on the Golden Group Mining Co. property 
at the eastern side of the site.  
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Table 1  Historical Mills Operated at the Montague Gold Mine Site* 

Name of Mill Years Operated 
Tons of 
Quartz 
Crushed 

Operator Possible Location 

Rose Mill 1889 to 1890 239  East side of site, within 
Golden Group Mining 
Co./British American mining 
area 

Kaye Mill 1889 to 1891 
And 1894-97 

956 Ran under the Symond-
Kaye Syndicate Ltd in 
1894, then under  Mr. 
Oland in 1895 and 1897 

West side of site within the 
Symonds Kaye Mine area 

W. Skerry Mill 1898 320  Central portion of site, 
either Golden Group 
Mining Co or Salisbury 
Mining Co. mine areas 

Annand Mill 1889 to 1892 4347  Central portion of site, 
within Golden Group 
Mining Co area 

Salisbury Mill 1893, 1897 to 1899 1009  Central portion of site, 
within Salisbury Mining Co. 
area 

Nova Scotia Gold 
Mines Mill 

1893 to 1909 
 

 Nova Scotia Gold Mines; 
however, seemed to 
accept material from 
other districts since 1895 

Central portion of site, 
within Golden Group 
Mining Co area 

L.J. Boyd Mill 1899 to 1902 611  Western portion of site, 
within the Symonds Kaye 
Mine area 

E.J. Edwards Mill 1901 29  Unknown 
Golden Group Mill 1902 46  Central or eastern portion 

of site, within Golden 
Group Mining Co area 

WM Judge Mill 1907 37  Unknown 
George Judge Mill 1910 76  Unknown 
WR Bateson Mill 1914 42  Unknown 
E.S.R. Smith Mill 1915 to 1924 2119  Unknown 

*Number of mills operated, years of production, and quantities of ore crushed are based on the Mines Reports for the 
Montague Gold District dated 1927 and 1939.  
 
Electrical power was supplied to the site by 1924. Studies were completed in 1924 to determine if arsenic 
recovery from the mining activities at the Montague Gold District and other districts would be a viable 
industry for Nova Scotia.  No further reporting of arsenic recovery was documented for Montague, 
although a 1924 memorandum on the Arsenic Situation in Nova Scotia indicated that the most promising 
sources of arsenic would be from the Montague, Goldenville, and Brookfield mine sites.  Further 
correspondence indicated that taxes to be introduced by the Nova Scotia Government for arsenical 
recovery would halt any commercial viability of the industry since additional mills would need to be 
constructed at the potential recovery sites. 
 
In 1927, the Metals, Mining & Smelting Corporation of Canada took over the Montague Gold Mine 
properties, de-watered the mine using a centrifugal pump connected to a 100 HP motor, preparatory to 
opening up the property for aggressive development.  A new mine shaft was sunk on the Skerry lead 
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having four compartments including three for hoisting and one for a ladder-way, pipe, airline, and 
electrical cables thus insuring a continuous supply of ore for the 10-stamp mill which was being built on 
the site (assumed to be Symonds Kaye mine in area of Boyds crusher).  An Ingersoll-Rand double drum 
hoist (6-foot diameter) was used to hoist the ore, while a 4-foot diameter single-drum hoist was used for 
sinking purposes.  Reporting detailed that a 110-foot-high shaft house was erected over the shaft on the 
Skerry lead which contained grizzly grates to sort ore being dumped from the cages hauled from the 
mine.  The oversize ore from the grizzly grates reportedly fed into a ‘Blake’ crusher which discharged the 
ore into an ore bin. It was then automatically taken to the mill by a conveyor belt.  The 10-stamp mill was 
constructed with 2,000-pound stamps.  Water pumped from the mine was reportedly used for milling and 
concentrating purposes.  It was noted that in 1927, the Company had their own electrical transmission line 
from Dartmouth to Montague.  The power was historically transmitted at 13,000 volts by the Dartmouth 
Power Company and converted to 500 volts by two transformers at the mine.  The line had a capacity of 
about 1,000 HP.  Additional new buildings erected by the Metals, Mining & Smelting Company included a 
machine shop, carpenter shop, blacksmith shop, and engine room, fully equipped with up-to-date plant 
for mining purposes.  Wilfley tables were installed to concentrate the arsenical pyrites from the ore.  All 
upgrades and retrofits were completed by 1928.  
 
Montague Gold Mines Limited took over the property in the fall of 1933, and immediately began the 
necessary repairs to the plant and de-watering operations in the area of the Skerry shaft (assumed to be 
Boyds crusher area).  In 1934, the 10-stamp mill located on the site was overhauled and an additional 
crusher with conveying and concentrating table equipment added.  The mill commenced operations in 
May 1934 and continued operations until the end of the fiscal year.  The electrical power for the operation 
was provided by Dartmouth Heat, Light, and Power Company. 
 
Stoping methods employed at the site in 1935, including blasting, were improved in 1935 so that a 
minimum of overbreak occurred resulting in less waste rock.  Mill methods were also improved in 1935 so 
that extraction was quite high.  It was noted that a 50 HP motor was used to run the electric hoist in 1935.  
In 1936, an additional 5-stamps were added to the mill having a capacity of ten tons in 24 hours.  The 
extra capacity allowed for bulk testing of the new orebodies intersected in the development work.  By 
1936, mining underground included stoping using regular timber scaffolding and by the box-hole 
method.  The stopes were being regularly backfilled with waste material from development work (i.e. 
waste rock not going to mill).   
A new double-drum electric hoist was installed in 1937, replacing the old steam hoist, and an additional 
10-stamps were added to the mill to make a total capacity of 25-stamps.  A new electric driven 200-gallon 
pump and boiler system were installed in 1937.  A new magazine was also built to house 400 cases of 
dynamite, though permitting allowed for a maximum of 30,000 lbs to be stored at the site to minimize 
shipments.  
 
In 1938, the mill capacity was again increased by 5-stamps to bring the total capacity to 30-stamps.  An 
electric tramming locomotive ran efficiently during this period.  A batch cyanide plant was added to the 
mill in 1938 to treat Wilfley table concentrates. Inspections completed by the Department of Mines in 
1938 indicated that all possible cyanide will be recovered from the cyanided concentrates before they are 
discharged from the mill, thus there would only be a very slight trace of free cyanide in effluent from the 
mill.  It was noted that there was a sump of ample capacity in the mill to take care of an accidental release 
of a tank of cyanide solution in the mill.  Additional studies completed in the late 1930s had shown 
potency of cyanide is gradually reduced by the oxygen and organic material encountered in the water and 
further dilution would take place when the tailing water mixes with that in the streams and lakes.   
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Montague Gold Mines Limited, who carried out steady operations for about five years, continued work on 
the property until May 1939 when they found it necessary to cease operations.  Old stopes within the 
underground mine were filled with waste ore.  Underground plans were brought up to date after the mine 
closed down and everything was in safe condition.  An inspection completed in September 1939 indicated 
that two men were still employed for security and to dewater the mine; however, no dynamite was 
present on the site.  
 
Through the late 1940s to the 1960s, various shaft cave-ins were documented at the site, including along 
the roadside where children frequently walked to school.  By 1960, sufficient waste rock was not present 
at the site to fill the openings; however, it was determined that the Department of Highways was 
responsible to fill in the open shaft holes along the roadside.  
 
In February 1976, a patient from the Waverley area entered the Victoria General Hospital, having the 
symptoms of chronic arsenic intoxication.  An investigation by the Health Unit personnel assisted by the 
Environmental Chemistry Section of the Pathology Institute revealed that the water from the dug well at 
the patient’s home contained arsenic in a concentration which far exceeded the Canadian Drinking Water 
Standards “maximum permissible limit”.  A task force was formed by various provincial departments and 
agencies to devise and coordinate a program of investigation of the occurrences of arsenic in water wells 
in Nova Scotia.  It was generally believed at that time by those involved that the investigation would only 
be necessary in the “gold districts” of the province.  Members of the task force included the Department 
of Environment, Department of Mines, Department of Public Health, and the Pathology Institute.  The 
main efforts of the investigation were initially directed at the sampling of wells in the most densely 
populated and most heavily mined gold districts, beginning with the Waverley area.  All wells in the 
Waverley, South Uniacke, and Oldham areas were sampled, being the first three districts investigated, and 
“spot-sampling” was completed in other gold districts believed to be the most critical.  Nineteen wells 
were sampled in the Montague Mines area, with three having arsenic concentrations above the 0.5 mg/L 
limit, three at or near the limit, and 13 wells below the limit.  Reporting indicated that leachate from the 
onsite tailing dumps may be affecting two dug wells at the west end of the area because the wells were 
located near the dumps.  Some dug and drilled wells may be affected by mine workings and some dug 
wells away from the workings have moderate arsenic concentrations.  Drilled wells located a distance 
away from the workings and shallow dug wells away from the drainage of the tailings were noted to be 
low in arsenic.  It was also noted that dug wells in the area may be lined with waste rock from the mine 
workings.  
 
In the mid-1980s, Seabright Resources Inc. (Seabright) located and evaluated 28 gold mine tailing sites in 
south central Nova Scotia, each containing one or more deposits, including the Montague Mine site.  
Seabright proposed to re-work the tailings to extract remaining gold concentrates through updated 
mining processes.  Seabright initiated a number of studies, including environmental reviews which 
concluded that although re-working of the tailings may disrupt surface water quality in the area in the 
short-term, mitigative measures such as re-routing of the brooks and streams and erosion control during 
excavation activities would see a long-term benefit as 90% of sulphides would be removed from the old 
tailing material, thus reducing potential to affect nearby surface water (i.e. reduction of arsenic and 
mercury concentrations).  Seabright did not move forward with their proposed tailings recovery 
operations at the site due to financial implications.  Additional tailings recovery studies were completed at 
the site in the early 1990s; however, no recovery operations have been completed at the site to date.  
 
Prospecting was carried out at the site from the late 1980s to the mid-2000s by Rainbow Resources, John 
Chisholm, Carrick Gold Resources Limited, and Richard Marchant to determine feasibility of re-working 
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the old gold mine site.  Although a large nugget was found on the property following Hurricane Juan in 
2003 (previously hidden by mature tree), mining activities have not re-commenced at the property since 
1939.  
 
3.1.3 Site Property Features 
 
The property is an irregular shaped parcel of land made up of five PIDs, 00315085, 00252478, 00018002, 
40306029, and 41294646.  According to NS Property Online, the land parcels are owned by NS 
Department of Natural Resources, Her Majesty the Queen in Right of the Province of Nova Scotia.  The 
site consists of a total area of approximately 363 acres.  The PIDs are summarized in the below table: 

 
Table 2  Summary of Site Parcel Identification (PID) Numbers 

PID Number Lot Size (acres) Location 
00315085 262.33 South and north of Montague Road, east of Highway 107, west of Lake 

Major. 
00252478 88.97 Adjacent to the southeast of PID 00315085, south and west of Montague 

Road, north of Loon Lake. 
00018002 1.3 Adjacent to the west of Vaughan Lane. 
40306029 1.25 North of Loon Lake and PID 00252478, within southern portion of PID 

00315085. 
41294646 9.25 West of Highway 107. 

 
The Montague Gold Mine was a historical gold mining operation that involved several different mines 
using open trenches and underground mining methods.  As a result, the area remains heavily disturbed 
with numerous unreclaimed open mine shafts, subsidence features, and a number of uncontained tailings 
disposal areas.  There are also concrete and rock foundation remnants in various areas of the site.  
Wetlands and streams are also located on the site. 
 
The majority of the property is treed and forested lands.  There are walking paths and all-terrain vehicle 
(ATV) paths throughout the site, as well as a large cleared area that appears to be used by local 
recreational vehicles (ATVs and dirt bikes).  The large cleared area has been previously identified as part of 
the main tailings area. 
 
Approximately 280 m to the southeast of the site is Loon Lake and associated wetland; there is a small 
tributary, locally referred to as Mitchell Brook, extending northwestward from Loon Lake (through Barry’s 
Run) that runs into the subject property on the southern portion of PID 00315085. 
 
Areas of tailings are present on the site, a legacy of the years of former mining and ore processing at the 
site.  There are two small tailings areas present on the central east side of the site and two large tailings 
areas present on the west boundary of the site, as shown on Figure 2 (Appendix A).  The current tailings 
areas on the west side of the site extend onto neighbouring land to the north, west, and south.  According 
to a study area figure presented in the 2019 Conceptual Closure Study for the Historical Montague Mines 
Tailings Area, additional historical tailings areas were located at the northeast corner of the site and within 
and west of current tailings areas at the northwest corner of the site (Appendix G).  Numerous 
environmental studies have been completed from the early 1980s to present to determine the impacts of 
the tailings areas that remain at the site from the historical mining activities.  A summary of the most 
recent and comprehensive environmental report related to the tailings piles is summarized in Section 
3.2.5. 
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A figure showing the site and surrounding area is included on Figures 2 in Appendix A.  Select Site 
photographs are included in Appendix D. 
 
3.1.4 Services 
 
Potable water in the site area is supplied by a combination of a municipally-provided central water system 
and private, drilled and dug wells.  No potable wells were noted on the site during the site visit.  Sewage 
effluent from the private residences surrounding the site is discharged to individual septic tanks on the 
neighboring lands.  No septic tanks were noted on the site property. 
 
According to the NS well log database, approximately 60 private drilled water wells are located within the 
Montague Gold Mines community.  The wells range in depth from 15 feet (drilled in 1969) to 500 feet 
(drilled in 1984).  It should be noted that besides the one 15 foot well, the shallowest well is 85 feet.  The 
15 foot well was drilled at “129 Bellavista Drive, Montague Road” and the address could not be verified in 
the area. 
 
The NS Department of Natural Resources, Geoscience and Mines Branch, developed an Arsenic in Well 
Water Risk Map for Nova Scotia in May 2017 which was based on observed patterns of well water arsenic 
concentrations in bedrock aquifers. The document notes that arsenic is a widespread naturally occurring 
contaminant in groundwater and is therefore a concern for many of the province’s private well owners. 
Recent studies have demonstrated that arsenic body burden (total amount of arsenic in a person’s body) 
among Nova Scotians is largely related to well water exposures. The 2017 Arsenic in Well Water Risk Map 
indicates that 80% of the samples collected near the Montague Gold Mines site exceeded the arsenic 
guideline of 10 µg/L for potable water. 
 
According to historical records, old dugs wells lined with waste rock may be present on the site in 
proximity to the old mine operations; however, no wells were observed or identified at the time of the site 
visit.  
 
3.1.5 Hydrology 
 
In a previous study completed by Intrinsik, EcoMetrix, Klohn Crippen Berger, and Wood, dated July 2019, 
high level hydrological assessment was completed at the site.  The area within and around the site 
boundaries is relatively flat and is dominated by wetlands, making it challenging to determine flow 
direction and flow connections.  High resolution Light Detection and Ranging (LiDAR) survey and aerial 
photography was used to make assumptions on flow direction and location of hydraulic connections.  In 
general, surface water flows from Loon Lake northwest via Mitchell Brook through Montague Mines and 
continues via Mitchell Brook that flows south through discharging into Lake Charles.  As previously noted, 
the area is relatively flat and floods seasonally.  During seasonal flooding, a portion of the northern 
section of the site flows north.  It was noted that verification of flow direction and/or water monitoring will 
be required to support future work. 
 
3.1.6 Topography 
 
As indicated by the surficial Geology Map of the Province of Nova Scotia, Map 92-3 by the NS 
Department of Energy and Mines, the topography of the area is flat to rolling, with many surface boulders, 
drumlins, or oval hills veneered by stony till with underlying multiple till layers. 
 



Phase I Environmental Site Assessment 
Former Montague Gold Mines, Dartmouth, NS 
December 2020 FINAL REPORT 
 

 
TV183013  Page 15 

Locally, the Site lies at an approximate elevation of approximately 50-80 metres above sea level (masl).  
The area of the intersection of Montague Road and Montague Mines Road appears to have the higher 
elevation of 80 masl, with the topography sloping radially away from this area towards Lake Major 
(northeast of the site), Loon Lake (south of the site), and Lake Charles (northwest of the site). 
 
3.1.7 Geology 
 
According to the Surficial Geology Map of the Province of Nova Scotia (Map 92-3) by the NS Department 
of Energy and Mines, the Montague Mines area consists of stony till plain and drumlins.  The till typically 
consists of stony, sandy, matrix derived from local bedrock sources while the drumlin facies consist of 
siltier till, due to erosion and incorporation of older till units by glaciers. 
 
According to the Geological Map of the Province of Nova Scotia (Map ME 2000-1) by the NS Department 
of Natural Resources, Minerals and Energy Branch, the study area appears to be underlain by the 
Goldenville Formation of the Meguma Group, which consists of sandstone turbidities and slate. 
 
3.1.8 Adjacent Land Uses 
 
Wood reviewed the current land uses of neighboring properties from publicly accessible locations as well 
as historic aerial photographs to assess potential environmental concerns to the site that may arise from 
off-site operations.  Properties in the general area surrounding the site are mainly residential or forested 
land use and are summarized as follows: 
 
North of the site 
Forested lands, Montague Road, and residential properties are located to the north of the site.  Further 
northeast of the site, approximately 800 m from the most northern site boundary, is Lake Major.  Lake 
Major serves as a water supply for water distribution to communities of Dartmouth, Eastern Passage, Cole 
Harbour, and Westphal.  Further northwest, approximately 1.2 km, a rock quarry is located (Conrad 
Brothers Limited). 
 
East of the site 
Forested lands are located to the east of the site.  Further east, approximately 800 m, is Duck Pond which 
appears to empty into Lake Major.  Halifax Water Lake Major water treatment plant is located 
approximately 1.8 km east of the site. 
 
South of the site 
Forested land and residential properties are located south of the site.  Loon Lake is approximately 280 m 
south of the site, with wetlands and a small tributary extending from the northwestwards from Loon Lake 
into the site properties. 
 
West of the site 
Forested land and Highway 107 (Forest Hills Extension) is located to the west of the site.  A small portion 
(nine acres) of site lands continue on the west side of Highway 7; however, Highway 7 is not part of the 
site.  Further west of the nine-acre site portion, is forested lands as well as the Port Wallace and Uniacke 
Estates communities, comprised of residential properties and two schools. 
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Central to the site, privately owned property 
There are several areas within the overall site boundaries that are excluded from site property, as shown 
on Figure 2, Appendix A.  These areas are privately owned, residential properties along Montague Road 
and Montague Mines Road.  Site lands surround these properties as they are located in a central off-site 
pocket of the overall site boundaries. 
 
An auto glass building, appearing to be currently vacant, is adjacent to the central portion of the site (PID 
40291965, 34 Montague Mine Road), south of the Montague Road and Montague Mines Road 
intersection.  Further west towards the end of Montague Mines Road, there appears to be a property that 
is currently used as a salvage yard (PID 40310484, 183 Montague Mines Road).  This property is located 
on the west side of Montague Mines Road and is adjacent to the large clearing (main tailings area) 
located in the central area of the southern portion of the site.  On the east side of the end of Montague 
Mines Road, there is a residential property (PID 40291999, 180 Montague Mines Road) that also appears 
to have debris stored on the property, possible vehicles and trailers.  This was not noted during the site 
visit from the public road; however, it is visible on Google Earth imagery.  According to Property Online 
NS, all properties discussed above are classified as residential properties, with the exception of PID 
40291999, 180 Montague Mines Road which is listed as residential, commercial, and resource. 
 
3.2 HISTORICAL REVIEW 
 
3.2.1 Aerial Photographs 
 
Historic aerial photographs, obtained from Service Nova Scotia in Halifax, NS (included in Appendix B) 
were reviewed as part of this assessment include the following (and are summarized in Table 3): 

• A3593-93 (1935) black and white  

• A14283-52 (1954) black and white 

• 74122-46 (1974) colour 

• 82316-181 (1982) colour 

• 92329-85 (1992) colour 

• 03305-168 (1998) colour 

 
Table 3  Summary of Aerial Photographs 

Date Site Surrounding Properties 
1935 • Montague Road and Montague Mines 

Road are visible. 

• Gold mining operations are present at the 
site as evidenced by various roads and 
buildings located in the central region of 
the site near the end of Montague Mines 
Road. 

• The quality of the aerial photograph is poor 
and therefore it is difficult to determine 
how many buildings are present; however, 
at least four are visible in the cleared area 
at the end of Montague Mines Road. 

• North: Forested lands, only a portion of north of 
the property is visible on the aerial photograph.  
Part of a clearing to the north is visible. 

• East: Forested lands are located to the east of the 
site.  Further east is not visible on the aerial 
photograph. 

• South: Forested land, Loon Lake, and possible 
agricultural land is located south of the site as 
evidenced by large cleared fields east of Loon 
Lake.  
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Table 3  Summary of Aerial Photographs 
Date Site Surrounding Properties 

• On-site roads near the southern portion of 
the site appear to extend beyond the 
Crown land boundaries in the area of 
Highway 107 (highway not present in 
1935). 

• Most of the remaining site area is occupied 
by forested lands. 

• West: Forested land is located to the west of the 
site.  It appears the trees to the southwest were 
clear cut or have very low growth. 

• Central off-site pockets: the Montague Road and 
Montague Mines Road intersection is located 
centrally adjacent to the site.  Areas along 
Montague Mines Road appear to be cleared, 
likely residential properties (difficult to verify due 
to poor image quality). 

1954 Same as above, except: 

• The buildings assumed to be associated 
with mining operations are no longer 
present. 

• The main area on the site of roads and 
buildings appears to be a large clearing 
(although the site roads are still visible). 

Same as above, except: 

• Additional residential properties are present in 
the area of Montague Mines Road.  

• The clearing north of the site, on the east side of 
Montague Road, is now visible in the 
photograph. 

1974 Same as above, except: 

• Only the central area of the site is visible in 
the photo due to the extent of the aerial 
photograph image. 

• Select site roads previously seen are less 
visible and appear to be grown in. 

Same as above, except: 

• Again, more residential development near the 
central area of the site (off-site pockets). 

• New clearings developed south/east of the site, 
adjacent to or extending from the west side of 
Montague Road. 

• Possible debris or vehicular debris storage noted 
on adjacent property PID 40291999. 

1982 Same as above, except: 

• A larger portion of the site is visible in this 
aerial photograph. 

• Large clearing evident to the west of 
Montague Mines Road, lack of tree growth 
in the area. 

 

Same as above, except: 

• More residential property development occurring 
in the central off-site pocket area of the site (on 
Montague Mines Road), as well as along 
Montague Road. 

• New roads leading to small subdivisions or 
properties are visible extending from Montague 
Road. 

• Clearing extending west from Montague Road 
now much larger. 

1992 Same as above. 
  

Same as above, except. 

• Again, increased residential development in the 
central off-site pocket area.  

• The potential debris noted previously at PID 
40291999 more clearly visible in photo. 

• Debris (potential vehicles) also noted on the 
property located on the west side of the end of 
Montague Mines Road (PID 40310484), adjacent 
to the central area of the site. 

• Highway 107 now visible to the west of the site. 
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Table 3  Summary of Aerial Photographs 
Date Site Surrounding Properties 
1998 Same as above. Same as above, except: 

• Large clearing present on both the west and east 
sides of Montague Road, to the east and south of 
the site. 

 
It should be noted that all aerial photographs covered the majority of the site, and the main areas of 
historic mining activities, but above did not contain a view of the full site.  The area of the site shown in 
the photographs was reviewed and documented above; however, the condition of the full site could not 
be assessed in photographs where only a portion of the site was showing. 
 
3.2.2 Fire Insurance Plans 
 
As the area of the site is on the outskirts of the historical Dartmouth city limits, fire insurance plans were 
not available for the area of the site. 
 
3.2.3 City Directories 
 
As the area of the site is on the outskirts of Dartmouth city limits, city directories were not available for 
the area of the site. 
 
3.2.4 Interviews 
 
As part of the site evaluation, Wood contacted Planning Technician Ernie Hennick from the Department of 
Energy and Mines, who then directed Wood to contact Ms. Tracy Lenfesty from the NS Natural Science 
Library to provide access to available historical documents pertaining to the Montague Gold District.  
Relevant findings stemming from the interviews and follow-up review of historical documents obtained 
from the Department of Energy and Mines through the Library are discussed throughout the findings 
section of this report. 
 
3.2.5 Previous Historical/ Environmental Reports 
 
As noted in previously, Ms. Tracy Lenfesty from the NS Natural Science Library provided access to 
available historical documents and reports pertaining to the Montague Gold District.  Relevant findings 
stemming from the review of the historical documents obtained from the Department of Energy and 
Mines through the Library are discussed throughout the findings section of this report and relevant 
historical report findings and summaries are presented in tabular form in Appendix E.  
 
From 2004 to 2010, NRCan partnered with Queen’s University, the Royal Military College, NSE, and Health 
Canada to evaluate human health risks associated with the tailings at Montague. The tailings at this site 
are located very close to residential properties and are frequently used for racing off-road vehicles. Details 
on the mineralogy and bioaccessibility of arsenic in these tailings has been studied quite extensively. 
Other studies have examined the bioaccumulation of arsenic in terrestrial invertebrates and small 
mammals (living near the tailings at Montague. 
 
In 2012, reporting was prepared for the environmental geochemistry of tailings, sediments, and surface 
waters samples collected from fourteen (14) historical gold mining districts in NS (Geological Survey of 
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Canada, Open File Report 7150). This report presented the results of a multi-disciplinary investigation of 
the dispersion, speciation and fate of metal(loid)s in terrestrial and shallow marine environments 
surrounding the 14 abandoned gold mines. From 2003 to 2006, samples of tailings, sediment, and water 
were collected at the former gold mines. Field studies revealed that most mine sites contain large volumes 
of unconfined tailings, and in several districts, these had been transported significant distances (>2 km) 
off-site by streams and rivers. Chemical analyses of 482 tailings and sediment samples showed high 
concentrations of arsenic (10 mg/kg to 31 wt.%; median 2550 mg/kg) and mercury (<5 μg/kg to 350 
mg/kg; median 1640 μg/kg). Results from this study led to the formation of a Provincial-Federal Historic 
Gold Mines Advisory Committee in 2005, which has evaluated the ecological and human health risks 
associated with gold mines throughout NS and developed recommendations for management of these 
tailings sites. The Open File Report provides the most comprehensive summary available of the history, 
distribution, and geochemistry of tailings at gold mines throughout NS. The report spurred a significant 
amount of academic research related to geochemistry, bioaccessibility, and other environmental studies at 
Montague Mines site and led to recommendations for human risk signage to be placed at the site.  
 
A Conceptual Closure Study for Historic Tailings at Montague Mine was prepared for the site in 2019. The 
2019 study indicated arsenic is a naturally occurring element in the rocks from many parts of NS at 
elevated levels due to the natural geologic conditions of the area. The Montague gold deposit contains 
naturally occurring arsenopyrite, an iron-arsenic-sulphide mineral. Arsenic concentrations ranging from 
several hundred up to 41,000 mg/kg (4.1%) are present in the tailings area.  By comparison, the NS 
Environment (2014) human health soil quality guideline is 31 mg/kg.  Mercury was added during the mine 
extraction process and is also present in the tailings, but at concentrations that are typically lower than 
the human health and ecological soil quality guidelines of 6.6 mg/kg (NS Environment, 2014).  
 
The 2019 study summarized that there has been considerable geochemical characterization of the main 
tailings area and surrounding soils present at this site, with early studies starting in the late 1970s and 
early 1980s, and extensive research from 2005 to present.  Pivotal studies include the 2005 – 2006 
geochemical characterization work conducted by the Geological Survey of Canada (Parsons et al, 2012), 
subsequent studies stemming from this early work through 2015 - 2016, which include a 3 year study 
examining potential remediation strategies for the site. 
 
NS Lands Inc. issued a request for proposal in 2018 that called for the development of a conceptual 
closure plan for the site with a focus on the portions of the property that are owned by the Crown.  The 
objectives of this project were as follows: 

• Identify gaps in the available information. 

• Conduct additional field investigations to address the information gaps. 

• Develop criteria for closure. 

• Develop a conceptual closure plan for the Site with a Class D cost estimate and level 1 schedule, 
recognizing that there may be more than one option available to close the site. 

 
The Project was awarded in October of 2018.  Detailed investigative field studies were conducted to 
further the understanding of arsenic and mercury in the tailings, shallow groundwater, and nearby 
wetland and stream environments. In addition, sampling in tailings areas which were previously 
uncharacterized was also conducted.  Closure criteria for both human health, and ecological health were 
developed using a tiered approach, and standard methods. As the project progressed, the site conditions 



Phase I Environmental Site Assessment 
Former Montague Gold Mines, Dartmouth, NS 
December 2020 FINAL REPORT 
 

 
TV183013  Page 20 

better understood, and the closure objectives and overall closure goal was identified, the preferred 
closure options became evident without the requirement to fulfill all the defined tasks. 
 
The investigative field studies on the tailings areas on Crown lands provided the following results: 

• Concentrations of arsenic and mercury in the main tailings area were similar to those in previous 
studies. 

• The concentrations of arsenic in the tailings solids and in water, associated with the solids, 
typically represent the primary sources of risk and therefore drive the reclamation strategies at 
the Montague site. 

• The concentrations of mercury in the tailings solids were typically below Tier 1 human health 
levels except for a few samples in close proximity to the former stamp mills where levels of 
mercury in some samples exceeded the Tier 1 level but lower that the Tier 2 value. 

• Some of the tailings on site that remain exposed at the surface have developed acidic waters as a 
result of sulphide mineral oxidation and the majority of tailings that had a neutral pH in 2018 
have the potential to develop acidic conditions in the future if unmitigated. 

• Elevated arsenic levels in tailings solids and in water on the site have been transported 
downstream by erosion of the uncontained tailings and runoff and drainage, respectively. 

• Tailings that have been deposited underwater downstream of the site are at a very low to 
negligible risk of acid generation and appear to represent a small to negligible source arsenic in 
the associated surface waters. 

• The arsenic in the tailings on site as well as downstream appears to be associated with the 
primary mineral arsenopyrite as well as in secondary iron hydroxide solids that are visible as the 
rusty colored coatings. 

• There appear to be some effects on arsenic levels in sediments in Lake Charles that may be 
related to migration of arsenic from the site. 

• Overall, the findings of this investigation provide a basis for developing reclamation strategies on 
site to reduce the risks associated with arsenic and mercury levels as well as the mitigation of 
current acidic conditions and potential acidification of tailings in the future. 

 

The conceptual closure plan comprises the following key considerations and design elements: 

• Provide protection for both human and ecological health; 

• Reduce human and ecological exposure to elevated levels of arsenic and mercury contained in 
exposed surface tailings, shallow groundwater, wetland areas, and streams; 

• Delineate the tailings at the Site into different Areas based on known levels of contamination, 
presence of exposed tailings, location of wetland and forested areas, and if tailings are on Crown 
or non-Crown land; 

• Prioritize the remediation of the designated Areas into Construction Stages (i.e. Stage 1, Stage 2, 
Stage 3 etc.) based on known levels of contamination, presence of exposed tailings, and if tailings 
are on Crown or non-Crown land; 

• Construction Stage 1 involves high priority areas that are on Crown land and where tailings are 
exposed, and/or the level of contamination generally exceeds the Tier 2 criteria. Areas designated 
for Construction Stage 1 are the current focus of this conceptual closure plan; 
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• Two closure strategies have been recommended for Areas prioritized for Construction Stage 1: 
o Containment cell: excavate, consolidate, and cover within a lined containment cell 

exposed tailings where arsenic levels exceed the Tier 2 criteria by more than ten times. 
This will remove the major source of arsenic from entering the environment via direct 
contact, surface water flow, and groundwater leaching;   

o Low permeability cover: leave tailings in place that are currently contained within wetland 
areas and where arsenic levels are between the Tier 2 criteria and 10 times the Tier 2 
criteria, cover tailings with a low permeability cover system. This will reduce precipitation 
infiltration into the underlying contaminated soils, and the capillary rise of the 
groundwater into the surface water therefore reducing the mobilization of arsenic into 
the surrounding environment. 

• Two containment cells are required to store the excavated tailings. The containment cells will be 
constructed on Site and will measure approximately 95 m by 95 m at the base and will be 
approximately 5 m tall. The containment cells will consist of containment berms, an impermeable 
liner, leachate collection system, deposited tailings, and an impermeable cover system; 

o A water treatment system will be required to dewater the tailings placed in the 
containment cells, in support of construction; 

o The low permeability liner system will comprise a low permeability geosynthetic clay liner 
placed overtop of the tailings followed by soil, a vegetative medium, and hydroseed; 

o Ditches and access roads will be required on Site as part of closure measures; 
o Site control measures will be required after the construction of the containment cells and 

cover systems to restrict public access to the Site.  Site control measures may consist of 
signage, gates, fencing, or other deterrence to traffic such as boulders etc.; and, 

 

• Final conclusions from the 2019 study indicated the site will need to be managed in perpetuity 
and will require routine maintenance and surveillance. 

 
3.2.6 Provincial Environmental Registry Response 
 
On 07 August 2020, an online written request was forwarded to NSE to obtain any available information 
contained in the Environmental Registry for the Site and select surrounding properties.  NSE is the 
responsible agency for all such information and records in the Province.  Information contained in the 
registry includes certificates of approvals and permits related to air emissions (including noise), waste 
disposal sites, septic systems, known contamination, petroleum storage tanks and hazardous 
materials/waste storage. 
 
The correspondence received from NSE identified information pertaining to Site and surrounding 
properties and is summarized as follows: 

• No information was located through the Environmental Registry with regards to the Site 
(including PIDs 00315085, 00252478, 41294653, and 41294646).  

• No information was located through the Environmental Registry with regards to two 
neighbouring commercial (current or historic) properties at 34 and 183 Montague Road.  

• Two contaminated sites files pertaining to Montague Road were located; however, were subject 
the Freedom of Information and Protection of Privacy (FOIPOP) Act. A separate FOIPOP request 
has been made to obtain these files; however, upon discussion with NSE, it was determined that 
the files available were reports written by the current project team (Intrinsik Corporation - 
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Intrinsik, Wood, and/ or Ecometrix) or already available to the project team. As such, necessary 
details of the reports are discussed throughout this report, as well as Appendix E.  
 

The NSE response is included in Appendix C. 
 
3.2.7 Summary of Historical Review 
 
Based on the findings of the historical review, the following significant issues associated with historical use 
of the Site and/or their environmental conditions were identified: 

• Mercury was used in amalgamation processes at the various mines at the site from 1865 to its close 
in 1939. Un-documented, spills of free mercury may have occurred in and around the mill buildings 
occupying the site. As evidenced by numerous environmental studies completed at the site from the 
1980s to present, mercury was present in tailings effluent discharged from the mills. Similarly, cyanide 
was used at the Montague Mine site from the late 1910s to the 1930s to extract gold from the 
crushed ore. Zinc dust was also noted to be used in the cyanide milling process. Similar to 
mercury, there is potential for free cyanide and zinc spills in the area of the Montague Mine site 
(Boyds Crusher or Symonds-Kaye mine area), concentrations to be present in the area of the 
sump at the mill, or low concentrations to be present within the tailings at the southeastern 
corner of the site.  

• Coal may have been used as a fuel source in steam operated equipment at the site from 1865 to 
1937 when the last steam-operated hoist was replaced with an electric-powered unit. Coal may 
have also been used at the site for heating purposes. Historical Polycyclic Aromatic Hydrocarbons 
(PAHs) concentrations may be present in surface soil at the site due to spent coal ash potentially 
being disposed of on surface soil in the areas historically occupied by buildings at the site.  

• Mechanical equipment present at the historical mine buildings utilized petroleum, oils and 
lubricants (POLs) to operate, including gasoline and diesel for motors. There is potential for 
historical spills of petroleum hydrocarbons potentially containing lead and MTBE to have occurred 
in the historically developed mining areas of the site.  

• Waste rock from the various mine shaft workings were deposited on surface near the mill 
buildings following historical hand-sorting activities. Waste rock was also used to fill voids within 
the mine stopes to ensure stability of the mine. The Montague gold deposit area reportedly 
contains naturally occurring arsenopyrite, an iron-arsenic-sulphide mineral. There is potential for 
acid-rock drainage to occur at waste rock areas currently present at the site. Due to the increase 
surface area of waste rock stored within the mines present at the site, there is potential for 
elevated arsenopyrite concentrations to be present within groundwater in the area. Due to 
historical milling practices including the release of effluent into nearby streams and wetlands, 
elevated arsenic concentrations are also present within the tailings areas of the site. Elevated 
concentrations of arsenic were found to be present within three neighbouring site potable water 
wells in 1976 (>10 µg/L). The 2017 Arsenic in Well Water Risk Map indicates that 80% of the 
samples collected near the Montague Gold Mines site were exceeding 10 µg/L arsenic in well 
water.   

• Environmental geochemistry of tailings, sediments and surface water sampling collected from 14 
historical gold mining districts in NS was reported by Parsons and others in 2012, based on 
sampling completed between 2003 and 2006. The 2012 reporting resulted in the formation of the 
Provincial-Federal Historic Gold Mines Advisory Committee in 2005, which has since evaluated the 
ecological and human health risks associated with gold mines throughout NS and developed 
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recommendations for management of these tailings sites, including posting signage at the 
Montague site to warn of potential human health risks. The 2012 Parsons report also spurred a 
significant amount of academic research related to geochemistry, bioaccessibility, and other 
environmental studies for historic mine sites in NS.  

• Research with respect to baseline concentrations of mercury and arsenic was conducted by 
Parsons and Little in 2015 and documented in a report titled, ‘Establishing geochemical baselines 
in forest soils for environmental risk assessment in the Montague and Goldenville gold districts, 
Nova Scotia Canada’.  This research concluded: 

• Arsenic concentrations in all soil horizons are consistently higher than the CCME soil 
guideline (12 mg/kg), as well as the NSE Environmental Soil Quality Standard (31 mg/kg), 
with a median concentration of 42 mg/kg at Montague.  The median concentration of 
mercury was concluded to be 164 µg/kg, which is lower than the CCME soil quality 
guideline and NSE Environmental Soil Quality Standard of 6600 µg/kg. 

• The upper limits of baseline variation (or threshold values) as determined by median + 
2MAD (median absolute deviation; 98th percentile) are: arsenic – 139 mg/kg; and mercury 
– 374 µg/kg. Public Health layer soils (the top 0 to 5 cm of surface soil) with arsenic and/or 
mercury concentrations above these thresholds may be contaminated and warrant further 
investigation in risk assessments or remediation activities.  

 
3.3 SITE VISIT FINDINGS 
 
Environmental concerns identified during the assessment are included and discussed in this section.  
Select photos taken during the Site visit are included in Appendix D. 
 
3.3.1 Air Emissions 
 
Wood did not observe the presence of air emission sources at the time of the site reconnaissance that 
would likely affect the environmental quality of the site (i.e., building surfaces and / or surficial soils).  No 
significant environmental issues regarding air emissions at the site have been identified based on the 
nature of the emission sources observed during the site visit. 
 
An environmental study was completed in 2011 at three mine sites in NS, including the Montague Mine 
site, that were frequently visited by all-terrain vehicles. The 2011 study noted that windblown and vehicle-
raised dust from unvegetated mine tailings can be a human health risk. The actions of the vehicles on the 
tailings surface may disaggregate material cemented with iron-arsenate and contribute additional fine-
grained arsenic rich particles to airborne dust. At the time of the site visit, all-terrain vehicle tracks were 
observed within the various tailing piles, and although not observed, it is suspected that air-borne dust 
may still be generated intermittently by all-terrain vehicles frequenting the site.  
 
3.3.2 Asbestos 
 
Asbestos-containing materials (ACMs) are fibrous hydrated silicates and can be found in building 
materials as either “friable” or “non-friable” asbestos products.  Friable asbestos refers to material which 
can be readily crumbled using hand pressure, separating asbestos fibres from the binding materials with 
which they are associated.  Non-friable material refers to asbestos which is associated with a binding 
agent (such as tar or cement), preventing ready release of airborne fibres.  Friable asbestos is commonly 
found in boiler and pipe insulation.  Non-friable or bound asbestos is typically found in roofing tars, floor 
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and ceiling tiles, window caulking, and precast asbestos cement products commonly referred to as 
“transite”. 
 
ACMs were discontinued from use in Canada in the late 1970s/early 1980s, although non-friable asbestos 
is still found in many more recent buildings.  In NS, materials containing greater than 0.5% asbestos fibres 
are considered asbestos-containing and should be managed in accordance with applicable regulations 
and codes of practice. 
 
With the exception of foundation remains, Wood did not observe any present structures on the site.  
Based on the age of the site development (approximately beginning in 1865), ACMs could have been 
used in building and boiler construction.  The building and boiler construction materials used on the site 
are unknown including to what degree they were complete structures (weather proofing, insulation, etc.); 
however, due to the duration of time that the site has been vacant (structures no longer present), it is 
unlikely ACMs are present at the site. 
 
3.3.3 Chemical Storage, Handling, and Spills 
 
As the site is now currently occupied by vacant, forested lands, no evidence of chemical storage, handling, or 
spills were observed during the site visit. 
 
Based on historical records, mercury was used in amalgamation processes at the various mines at Montague 
from 1865 to its close in 1939. Un-documented, spills of free mercury may have occurred in and around the 
mill buildings occupying the site. As evidenced by numerous environmental studies completed at the site, 
mercury was present in tailings effluent discharged from the mills. Similarly, cyanide was used at the 
Montague Mine site from 1938 to 1939 to extract gold from the crushed ore. Inspections completed by the 
Department of Mines in 1938 indicated that all possible cyanide would be recovered from the cyanided 
concentrates before they were discharged from the mill, thus there would only be a very slight trace of 
free cyanide in effluent from the mill. It was also noted that there was a sump of ample capacity in the mill 
to take care of an accidental release of a tank of cyanide solution in the mill. Zinc dust was also noted to 
be used in the cyanide milling process.  
 
3.3.4 Dumps, Landfills and Incinerators 
 
Based on the site visit and historical review, there are no existing dumps, landfills, or incinerators known to 
be associated with the site or immediately adjacent to the Site; however, fires have been documented to 
have historically occurred on the site, including a plant in 1882.  
 
Cordwood and coal were documented to be used as a fuel source for mechanical equipment and heating 
prior to electrical power being supplied to the property in the early 1920s. Similar to known historical 
practices in the Dartmouth-Halifax area, spent coal may have been dumped on the various mine site 
properties following its use.  
 
Waste rock from historical mining operations was also dumped in areas near the hoisting shafts following 
additional hand-sorting operations. Records from the 1960s indicate no waste rock remained along the 
Montague Road; however, at the time of the site visit, some waste rock still remained in the old mine 
areas visited.  
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3.3.5 Lead-Based Products 
 
Lead compounds have been used in paint since the early 1800s.  In the 1960s, public health and 
environmental researchers developed concerns about the long-term health effects of lead exposure.  In 
1976, the lead content in interior paint was limited to 0.5% by weight under the federal Hazardous 
Products Act and in 2005, to 0.06% by weight in a residential dwelling.  Lead is also associated with 
plumbing solder and older pipe materials, as well as products such as radiation protective shielding.  The 
1990 National Building Code limits the concentration of lead in plumbing solder to 0.2% in new 
construction for potable water systems. 
 
Although not a significant concern when maintained in good condition, the presence of lead- based paint 
(LBP) poses a risk of building occupant or worker exposure to elevated levels of lead as a result of 
disturbance or deterioration of these surfaces.  Although there are no provincial regulations specifically 
dealing with the disturbance of lead materials, in the past this issue has been enforced under the general 
provisions of provincial occupational health and safety legislation. 
 
With the exception of foundation remains, Wood did not observe any present structures on the site.  
Based on the age of the site development (approximately beginning in 1865 with construction of the first 
mill), lead based products could have been present at the site.  The building construction materials used 
on the site are unknown including to what degree they were complete structures (plumbing and piping, 
painted surfaces, etc.); however, there is potential for lead-based paint to have been historically used and 
could be present in surface soil at the site.  
 
3.3.6 Mechanical Equipment 
 
Mechanical equipment present at the historical mine buildings utilized petroleum, oils and lubricants 
(POLs) to operate, including gasoline and diesel for motors. There is potential for historical spills of 
petroleum hydrocarbons potentially containing lead and methyl tert-butyl ether (MTBE) to have occurred 
in the historically developed mining areas of the site.  
 
As the site is now currently occupied by vacant, forested lands, no evidence of mechanical equipment was 
observed during the site visit. 
 
3.3.7 Mercury 
 
Minor amounts of mercury are commonly found in a variety of building materials including mercury-
based paint, mercury vapour lamps, thermostats and other electrical control switches.  Mercury 
compounds have been used in paint up until 1990; and, there are recent Health Canada guidelines (2005) 
to regulate the concentrations of mercury in paint (0.001 percent by weight).  Although not a significant 
concern when maintained in good condition, the presence of mercury-based materials poses a risk of 
building occupant or worker exposure to elevated levels of mercury as a result of disturbance or 
deterioration of these surfaces. 
 
With the exception of foundation remains, Wood did not observe any present structures on the site.  
Based on the age of the site development (approximately beginning in 1865), mercury containing 
products could have been present at the site.  The building construction materials used on the site are 
unknown including to what degree they were complete structures (lighting, heating, painted surfaces, 
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etc.); however, due to the duration of time that the site has been vacant (structures no longer present), it 
is unlikely mercury containing products from construction materials are present at the site. 
 
As noted in Section 3.3.3, mercury was used in amalgamation processes at the various mines at Montague 
from 1865 to its close in 1939. Un-documented, spills of free mercury may have occurred in and around the 
mill buildings occupying the site. Mercury was present in tailings effluent discharged from the mills and in 
sediments present at the site as detailed in environmental field investigations completed at the Montague 
Mines over the past several decades. 
 
3.3.8 Methane 
 
Methane is a colourless and odourless gas commonly formed by the decomposition of organic material.  
Methane is a large component of natural gas associated with active and closed waste disposal sites.  
Natural sources of methane include marshes, swamps, bogs, fens or coal and/or peat deposits.  Potential 
risks associated with methane include explosion hazards where methane enters closed spaces and 
concentrations exceed the lower explosive limit. 
 
The Site is not near (i.e., within 1.0 km) to any active or closed waste disposal sites, or coal and/or peat 
deposits.  There are marshy and wetland areas of the site, in the southern and northern site portions.  
These areas typically lead to the larger water bodies (Loon Lake, larger wetlands on the site) and there are 
no enclosed spaces on the site; therefore, these areas do not pose a high potential for methane. 
 
3.3.9 Mould and Human Environment 
 
No current structures are present on the site and therefore, mould is not an environmental concern. 
 
In regard to human environment, the area remains heavily disturbed with numerous unreclaimed open 
mine shafts, subsidence features, and a number of uncontained tailings disposal areas posing significant 
safety concerns as well as human health and ecological concerns.  In addition, it is known that high levels 
of arsenic are present in the soils in some areas of the site, as indicated by government warning signs 
posted throughout the site including the site entrances (along walking paths).  Despite these signs, there 
is evidence of trail biking activities, the use of ATVs, and walking/hiking activities for both humans and 
their domestic animals at this site. 
 
3.3.10 Ozone-Depleting Substances 
 
Ozone depleting substances (ODSs) include any substances containing chlorofluorocarbon (CFC), 
hydrochlorofluorocarbon (HCFC), halon or any other material capable of destroying ozone in the 
atmosphere.  ODSs have been used in rigid polyurethane foam and insulation, laminates, aerosols, air 
conditioners, heat pumps, fire extinguishers, cleaning solvents, and the sterilization of medical equipment. 
 
Although the use of equipment containing ODSs is not prohibited, the storage, operation, maintenance, 
decommissioning, and disposal of such equipment is regulated at both a provincial and federal level and 
must comply with most recent NS Ozone Depleting Substances regulations and the Environment Canada 
Code of Practice for the Reduction of Chlorofluorocarbon Emissions from Refrigeration and Air 
Conditioning Systems. These regulations should be followed with respect to the possible onsite ODSs. 
 



Phase I Environmental Site Assessment 
Former Montague Gold Mines, Dartmouth, NS 
December 2020 FINAL REPORT 
 

 
TV183013  Page 27 

As the site is now currently occupied by vacant, forested lands, no evidence of ODSs was observed during the 
site visit. 
 
3.3.11 Pesticides 
 
Pesticides were not observed to be stored or used at the site.  No issues of significant concern regarding 
pesticides or herbicides at the site were identified through this assessment.  
 
3.3.12 Pipelines 
 
No indication of any existing or historic presence of pipelines was identified through this assessment, 
therefore there is no environmental concern with pipelines at the site. 
 
3.3.13 Polychlorinated Biphenyls 
 
Electrical Equipment 
 
Insulating fluids and cooling oils in electrical equipment (i.e. transformers, fluorescent light ballasts, 
capacitors, etc.) often contained PCBs until around 1980.  The insulating fluid in fluorescent light ballasts is 
used to compensate for variations in the voltage of the electrical supply.  Although the use of PCBs in 
electrical equipment is not prohibited, the disposal and storage of PCBs and PCB-containing equipment is 
regulated at both the provincial and federal level. 
 
With the exception of foundation remains, Wood did not observe any present structures on the site.  
Based on the age of the site development (approximately beginning in 1865), PCBs were potentially 
present at the site including within two documented transformers used by the Dartmouth Power 
Company in 1924 to convert power from the overhead 13,000-volt transmission line to 500-volts by the 
two transformers.  The building construction materials used on the site are unknown including to what 
degree they were complete structures (electrical equipment), thus there is potential for small amounts of 
PCBS to be present around the mining buildings where transformers were located; however, it was noted 
in the aerial photographs that most buildings and equipment were removed from site between 1935 and 
1954.  
 
PCB Storage Areas 
 
No PCBs storage areas were observed on the property during the site visit. It is unknown where historical 
PCB storage may have been; however, it is assumed that PCBs may have been used in electrical 
transformers placed adjacent or near mill buildings at the site.  
 
Hydraulic Oil  
 
No evidence of the use of hydraulic oil was observed on the property during the site visit. Hydraulic oil 
containing PCBs may have been historical used in mechanical equipment at the site, with potential spills 
occurring near and around equipment present at the various mine sites.  
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3.3.14 Radioactive Materials 
 
The Canadian Nuclear Safety Commission (CNSC), formerly the Atomic Energy Control Board, under the 
Nuclear Safety and Control Act, is responsible for the management and licensing of radioactive materials, 
to ensure that the use of nuclear energy does not pose undue risk to health, safety, security and the 
environment.  The CNSC achieves regulatory control of nuclear facilities and nuclear materials through a 
comprehensive licensing system which is administered through the cooperation of federal and provincial 
government departments such as health, environment, transport and labour. 
 
No potential radioactive materials or equipment were observed during the site visit, therefore there is no 
environmental concern with radioactive materials at the Site. 
 
3.3.15 Radon 
 
Radon is a naturally occurring gas produced by the decay of Uranium-238 that tends to concentrate in 
formations of granite, sandstone, coal, phosphate and uranium deposits.  Radon is colourless, odourless 
and tasteless and tends to percolate up through soil where it may enter and accumulate in basements of 
buildings through foundation cracks and joints.  Because the existence of radon is dependent upon 
geological factors, it is more of a regional concern than site-specific. 
 
The location of the Site was evaluated against the Map Showing the Potential for Radon in Indoor Air in 
Nova Scotia, published in 2013 by the NS Department of Natural Resources.  The map shows that there is 
a low potential for radon gas in the area of the site.  In additional to the low risk category, there are 
currently no site buildings present on the site.  The environmental concern associated with radon gas is 
considered to be low at the Site. 
 
3.3.16 Site Infilling 
 
No evidence of significant infilling at the site was noted at the site during the site visit, with the exception 
of attempts to fill voids left from the abandoned mine openings.  Many of the abandoned mine openings 
appeared to be filled with waste rock from historical mining operations.  Many of these areas were 
identified with orange signage due to the dangers associated with the openings; fencing was also present 
in some areas. 
 
3.3.17 Subsurface Utility Locations 
 
As the site is currently occupied by treed lands, no subsurface utility locations were identified; however, 
Electro-Magnetic Surveys (EMS) were not completed to confirm any potential utility locations from historical 
operations. Historical documentation noted that ventilation and electrical lines were installed in various shafts 
at the site to supply air and power for drilling and lighting; however, it is suspected that all power supplied to 
the various shafts has long-since been disconnected.  
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3.3.18 Storage Tanks 
 
Aboveground Storage Tanks (ASTs) 
 
Due to the history of development at the site there may have been ASTs at the site in different locations 
for which no records are available.  There was no information available through the NSE request 
pertaining to ASTs at the site. 
 
Underground Storage Tanks (USTs) 
 
Similar to ASTs, due to the history of development at the site there may have been USTs at the site in 
different locations for which no records are available.  There was no information available through the 
NSE request pertaining to USTs at the site. 
 
3.3.19 Sumps and Drains 
 
As no current structures are located on the site, no sumps or drains were observed during the site visit. 
 
As previously noted, a sump was used in the mill building at the Symonds-Kaye property in 1938 and 1939 to 
collect potential free cyanide used in milling operations at that time. No evidence of this sump was observed 
on the site at the time of the site visit.  
 
3.3.20 Surface Staining and Stressed Vegetation 
 
As the site is currently occupied by treed lands, no surface staining was observed during the site visit. 
 
In the area of the known main tailings piles, it was noted that very little tree growth is present.  As evidenced 
by the aerial photographs, it appears this area was at least partially treed prior to mining activities, eventually 
becoming a cleared area.  A significant amount of tree growth has not been present since prior to the mining 
operations in this area.  The area is now a large clearing with a sandy ground cover with little plant or tree 
growth.  It should be noted that the area is used by ATVs, and the ATV traffic could potentially be adding to 
stressed vegetation and lack of plant growth. 
 
3.3.21 Urea Formaldehyde Foam Insulation 
 
Urea-formaldehyde foam insulation (UFFI) is a thermal insulation material that is pumped into interstitial 
spaces between the walls of building where it hardens to form a solid layer of insulation.  UFFI was only 
used for a short period in the early 1970s. The sale and installation of UFFI was banned for health-related 
reasons because of the formation of formaldehyde gas which is released from the UFFI to the building 
interior. 
 
No intrusive investigation was completed as a part of this investigation.  Given there are no current 
structures on the site and the age of development at the site (late 1800s to early 1900s), it is unlikely UFFI 
would be present have been used in building materials as it was only used for a short time in the early 
1970s. 
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3.3.22 Waste Management 
 
Solid Waste 
 
Solid waste including various concrete and rock foundation debris associated with former mining activities 
was noted on the site during the site visit.  The majority of the foundation debris was located along the edge 
of the main tailings area, specifically just beyond the clearing in the treed areas to the southeast and 
northeast (south of PID 40291999, 180 Montague Mines Road).   
 
As noted previously, there are two small tailings areas present on the central east side of the site and two 
large tailings areas present on the west boundary of the site, as shown on Figure 3 (Appendix A). The 
current tailings areas on the west side of the site extend onto neighbouring land to the north, west, and 
south. According to a study area figure presented in the 2019 Conceptual Closure Study for the Historical 
Montague Mines Tailings Area, additional historical tailings areas were located at the northeast corner of 
the site and within and west of current tailings areas at the northwest corner of the site (Appendix G). 
Numerous environmental studies were completed from the early 1980s to present to determine the 
impacts of the tailings areas that remain at the site from the historical mining activities. A summary of the 
most recent and comprehensive environmental report related to the tailings piles is summarized in 
Section 3.2.5.  
 
Liquid Waste 
 
The site does not generate liquid waste, and no evidence of liquid waste was observed during the site 
visit. 
 
3.3.23 Water Supply 
 
The site is currently not serviced.  Potable water in the site area is supplied by a combination of a 
municipally-provided central water system and private, drilled and dug wells.  No potable wells were 
noted on the site during the site visit.  Sewage effluent from the private residences surrounding the site is 
discharged to individual septic tanks on the neighboring lands.  No septic tanks were noted on the site 
property. 
 
According to the NS well log database, approximately 60 private drilled water wells are located within the 
Montague Gold Mines community.  The wells range in depth from 15 feet (drilled in 1969) to 500 feet 
(drilled in 1984).  It should be noted that besides the 15 foot well, the shallowest well is 85 feet.  The 15 
foot well was drilled at “129 Bellavista Drive, Montague Road” and the address could not be verified in the 
area. 
 
3.3.24 Adjacent Properties 
 
As previously discussed in Section 3.1.8, an auto glass building, appearing to currently vacant, is adjacent 
to the central of the site (PID 40291965, 34 Montague Mine Road), south of the Montague Road and 
Montague Mines Road intersection. 
 
Further west towards the end of Montague Mines Road, there appears to be a property that is currently 
used as a salvage yard (PID 40310484, 183 Montague Mines Road).  This property is located on the west 
side of Montague Mines Road and is adjacent to the large clearing (main tailings area) located in the 
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central area of the southern portion of the site.  As noted in Section 3.3.2.1, a large debris pile was also 
noted on this property containing metal and wood debris, shingles, and other miscellaneous items. 
 
On the east side of the end of Montague Mines Road, there is a residential property (PID 40291999, 180 
Montague Mines Road) that also appears to have debris stored on the property, possible vehicles and 
trailers.  This was not noted during the site visit from the public road; however, it is visible on Google 
Earth imagery.  According to Property Online NS, all properties discussed above are classified as 
residential properties, with the exception of PID 40291999, 180 Montague Mines Road which is listed as 
residential, commercial, and resource. 
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4.0 CONCLUSIONS 
 
Conclusions regarding the current environmental condition of the former Montague Gold Mine site 
property located in the Montague Gold Mines community near Waverley, NS are based solely on the 
results of the information reviewed and Site inspection conducted as part of this Phase I ESA and as 
described in this report.  
 
Historic mining activities included underground mining, crushing and processing or ore, and disposal of 
tailings. These activities are somewhat documented in various reports and maps, which are summarized in 
Appendix E.  No additional sources of potential environmental impacts were identified during the records 
review that point to specific locations or activities. 
 
Based on the findings of this Phase I ESA, the following issues associated with historical use of the Site 
and/or their environmental conditions were identified: 

• Mercury was used in amalgamation processes at the various mines at the site from 1865 to its close 
in 1939. Un-documented, spills of free mercury may have occurred in and around the mill buildings 
occupying the site. As evidenced by numerous environmental studies completed at the site from the 
1980s to present, mercury was present in elevated concentrations in tailings effluent discharged from 
the mills, including Main Tailing Areas 2 and 3. Similarly, cyanide was used at the Montague Mine site 
from the 1910s to the 1930s to extract gold from the crushed ore. Zinc dust was also noted to be 
used in the cyanide milling process. Similar to mercury, there is potential for free cyanide and zinc 
spills in the area of the Montague Mine site (Boyds Crusher or Symonds-Kaye mine area), 
concentrations to be present in the area of the sump at the mill, or low concentrations to be 
present within the tailings at the southeastern corner of the site.  

• There was very little tree growth observed in the current main tailings areas at the site.  As evidenced 
by the aerial photographs, it appears this area was at least partially treed prior to mining activities, 
eventually becoming a cleared area.  A significant amount of tree growth has not been present 
since prior to the mining operations in this area.  The area is now a large clearing with a sandy 
ground cover with little plant or tree growth. 

• Coal may have been used as a fuel source in steam operated equipment at the site from 1865 to 
1937 when the last steam-operated hoist was replaced with an electric-powered unit. Coal may 
have also been used at the site for heating purposes. Historical Polycyclic Aromatic Hydrocarbons 
(PAHs) concentrations may be present in surface soil at the site due to spent coal ash potentially 
being disposed of on surface soil in the areas historically occupied by buildings at the site.  

• Mechanical equipment present at the historical mine buildings utilized petroleum, oils and 
lubricants (POLs) to operate, including gasoline and diesel for motors. There is potential for 
historical spills of petroleum hydrocarbons potentially containing lead and methyl tert-butyl ether 
(MTBE) to have occurred in the historically developed mining areas of the site.  

• Waste rock from the various mine shaft workings were deposited on surface near the mill 
buildings following historical hand-sorting activities. Waste rock was also used to fill voids within 
the mine stopes to ensure stability of the mine. The Montague gold deposit area reportedly 
contains naturally occurring arsenopyrite, an iron-arsenic-sulphide mineral. There is potential for 
acid-rock drainage to occur at waste rock areas currently present at the site. Due to the increase 
surface area of waste rock stored within the mines present at the site, there is potential for 
elevated arsenopyrite concentrations to be present within groundwater in the area. Due to 
historical milling practices including the release of effluent into nearby streams and wetlands, 
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elevated arsenic concentrations are also present within the tailings areas of the site. Elevated 
concentrations of arsenic were found to be present within three neighbouring site potable water 
wells in 1976 (>10 µg/L). The 2017 Arsenic in Well Water Risk Map indicates that 80% of the 
samples collected near the Montague Gold Mines site were exceeding 10 µg/L arsenic in well 
water.   

• An environmental study was completed in 2011 at three mine sites in NS, including the Montague 
Mine site, that were frequently visited by all-terrain vehicles. The 2011 study noted that 
windblown and vehicle-raised dust from unvegetated mine tailings can be a human health risk. 

• Lead-based paint potentially may have been used in building construction at the site and has the 
potential to be present in surface soil in historically developed areas of the site. 

• In regard to human environment, the area remains heavily disturbed with numerous un-reclaimed 
open mine shafts, subsidence features, and a number of uncontained tailings disposal areas 
posing significant safety concerns as well as human health and ecological concerns.  In addition, it 
is known that high levels of arsenic are present in the soils in some areas of the site, as indicated 
by government warning signs posted throughout the site including the site entrances (along 
walking paths).  Despite these signs, there is evidence of trail biking activities, the use of ATVs, 
and walking/hiking activities for both humans and their domestic animals at this site. 

• PCBs were potentially present at the site including used within two documented transformers 
used by the Dartmouth Power Company in 1924 to convert power from the overhead 13,000-volt 
transmission line.  

• Environmental geochemistry of tailings, sediments and surface water sampling collected from 14 
historical gold mining districts in NS was reported by Parsons and others in 2012, based on 
sampling completed between 2003 and 2006. The 2012 reporting resulted in the formation of the 
Provincial-Federal Historic Gold Mines Advisory Committee in 2005, which has since evaluated the 
ecological and human health risks associated with gold mines throughout NS and developed 
recommendations for management of these tailings sites, including posting signage at the 
Montague site to warn of potential human health risks. The 2012 Parsons report also spurred a 
significant amount of academic research related to geochemistry, bioaccessibility, and other 
environmental studies for historic mine sites in NS.  

• Research with respect to baseline concentrations of mercury and arsenic was conducted by 
Parsons and Little in 2015 and documented in a report titled, ‘Establishing geochemical baselines 
in forest soils for environmental risk assessment in the Montague and Goldenville gold districts, 
Nova Scotia Canada’.  This research concluded: 

• Arsenic concentrations in all soil horizons are consistently higher than the CCME soil 
guideline (12 mg/kg), as well as the NSE Environmental Soil Quality Standard (31 mg/kg), 
with a median concentration of 42 mg/kg at Montague.  The median concentration of 
mercury was concluded to be 164 µg/kg, which is lower than the CCME soil quality 
guideline and NSE Environmental Soil Quality Standard of 6600 µg/kg. 

• The upper limits of baseline variation (or threshold values) as determined by median + 
2MAD (median absolute deviation; 98th percentile) are: arsenic – 139 mg/kg; and mercury 
– 374 µg/kg. Public Health layer soils (the top 0 to 5 cm of surface soil) with arsenic and/or 
mercury concentrations above these thresholds may be contaminated and warrant further 
investigation in risk assessments or remediation activities.  
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5.0 RECOMMENDATIONS 
 
Based on the findings of this Phase I ESA, Wood offers the following recommendations: 

• A gap analysis should be completed to determine if the significant issues associated with 
historical use of the Site and/or their environmental conditions have been previously investigated 
or if additional environmental investigations are warranted to meet the requirements of the NSE 
CSRs.  

• Based on research conducted, it is evident arsenic in soil is naturally greater than applicable 
federal and provincial guidance.  A background concentration of arsenic for the site was 
developed by Parsons and Little (2015), and this value, and other site specific risk-based values 
should be discussed with regulatory stakeholders as possible remedial goals for the site. 

 



Phase I Environmental Site Assessment 
Former Montague Gold Mines, Dartmouth, NS 
December 2020 FINAL REPORT 
 

 
TV183013  Page 35 

6.0 CLOSURE 
 
This report was prepared for the exclusive use of NS Lands Incorporated and is intended to provide a 
Phase I ESA of the Crown lands associated with the historic Montague Gold Mine property located near 
the community of Montague Gold Mines, near Waverley, Nova Scotia at the time of the site visit.  Any use 
which a third party makes of this report, or any reliance on or decisions to be made based on it, are the 
responsibility of the third party.  Should additional parties require reliance on this report, written 
authorization from Wood will be required.  With respect to third parties Wood has no liability or 
responsibility for losses of any kind whatsoever, including direct or consequential financial effects on 
transactions or property values, or requirements for follow-up actions and costs. 
 
The report is based on data and information collected during the Phase I ESA of the property conducted 
by Wood.  It is based solely on the conditions of the Site encountered at the time of the Site visit on 08 
and 13 and 14 August 2020, supplemented by a review of historical information and data obtained by 
Wood as described in this report, and discussion with a site representative, as reported herein.  Except as 
otherwise maybe specified, Wood disclaims any obligation to update this report for events taking place, 
or with respect to information that becomes available to Wood after the time during which Wood 
conducted the Phase I ESA. 
 
In evaluating the property, Wood has relied in good faith on information provided by other individuals 
noted in this report.  Wood has assumed that the information provided is factual and accurate.  In 
addition, the findings in this report are based, to a large degree, upon information provided by the 
current owner/occupant.  Wood accepts no responsibility for any deficiency, misstatement or inaccuracy 
contained in this report as a result of omissions, misinterpretations or fraudulent acts of persons 
interviewed or contacted. 
 
Wood makes no other representations whatsoever, including those concerning the legal significance of its 
findings, or as to other legal matters touched on in this report, including, but not limited to, ownership of 
any property, or the application of any law to the facts set forth herein.  With respect to regulatory 
compliance issues, regulatory statutes are subject to interpretation and change.  Such interpretations and 
regulatory changes should be reviewed with legal counsel. 
 
Respectfully submitted, 
 
Wood Environment & Infrastructure Solutions, 
A Division of Wood Canada Limited 
 
Prepared by:      Prepared by: 
Original signed by     Original signed by 
Leah Darche, B.Sc., CET     Charlotte Clark, P. Eng. 
Site Assessor      Environmental Engineer 
 
Prepared by:      Reviewed by: 
Original signed by     Original signed by 
Candace Stephens, P. Eng.    Chris Elliot, P. Eng. 
Environmental Engineer     Project Reviewer  
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Photo 1: 
Photograph 
showing the many 
warning signs 
posted at various 
locations within the 
site as well as 
entrances to the 
site. 
 

Direction:  
North 
   

 

Photo 2: 
View of the main 
tailings area 
located 
south/southwest of 
Montague Mines 
Road. 
 

Direction: 
Southwest 
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Photo 3: 
View of the main 
tailings area 
located 
south/southwest 
of Montague 
Mines Road. 
 

Direction:  
Southeast 
   

 

Photo 4: 
View of the main 
tailings area 
located 
south/southwest 
of Montague 
Mines Road, metal 
culvert debris 
shown in photo. 
 

Direction:  
Northwest 
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Photo 5: 
View of potential 
waste rock piles, 
located near the 
approximate 
Boyd’s Crusher 
area. 

Direction:  
North 
   

 

Photo 6: 
View of concrete 
foundation 
remnants, located 
near the 
approximate St. 
Patrick, Taylor, & 
Weir crusher area. 

Direction:  
North 
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Photo 7: 
View of concrete 
foundation 
remnants, located 
near the 
approximate St. 
Patrick, Taylor, & 
Weir crusher area. 

Direction: 
North 

  

 

Photo 8: 
View of old bucket 
observed near the 
Smith, Clark, 
Montague Gold 
Mines Ltd. area. 

Direction:  
North 
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Photo 9: 
View of potential 
waste rock 
surrounding 
concrete 
foundation 
remnants.  Orange 
danger sign 
shown in photo.  
Located in the 
approximate 
Smith, Clark, 
Montague Gold 
Mines Ltd. crusher 
area. 

Direction: 
North 

  

 

Photo 10: 
View of concrete 
foundation 
remnants in the 
approximate 
Smith, Clark, 
Montague Gold 
Mines Ltd. crusher 
area. 

Direction: 
North 
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Photo 11: 
View of large 
concrete 
foundation 
remnants in the 
approximate Smith, 
Clark, Montague 
Gold Mines Ltd. 
and St. Patrick, 
Taylor, and Weir 
crusher areas. 

Direction: 
North 

  

 

Photo 12: 
Potential shaft 
opening with 
potential waste 
rock along each 
side.  Area is 
marked with the 
orange danger/ 
warning signs.  
Located near the 
approximate Smith, 
Clark, Montague 
Gold Mines Ltd. 
and St. Patrick, 
Taylor, and Weir 
areas. 

Direction:  
Northeast 
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Photo 13: 
View of a former 
1902 road, now 
used as a 
recreational trail.  
Located east of the 
approximate area 
of the St. Patrick, 
Taylor, Weir 
crusher. 

Direction: 
North 

  

 

Photo 14: 
Photo showing 
concrete pillar, 
located near the 
former 1902 road 
leading off-site to 
the southern site 
boundary.  Located 
east of the 
approximate area 
of the St. Patrick, 
Taylor, Weir 
crusher. 

Direction:  
West 
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Photo 15: 
View of the former 
1902 road, now 
used as a 
recreational trail.  
Trail located 
southeast of the 
approximate St. 
Patrick, Taylor, 
Weir crusher area. 

Direction:  
South 
   

 

Photo 16: 
Metal and wood 
debris observed on 
site, near the 
approximate 
location of the 
central site Engine 
House near 
Montague Mines 
Road.  In between 
residential 
properties 34 and 
74 Montague 
Mines Road. 

Direction:  
South 
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Photo 17: 
View of the 
approximate area 
of the former 
Engine House, 
located in the site 
central near 
Montague Mines 
Road. 
 

Direction:  
South 
   

 

Photo 18: 
View of large 
fenced in AMO and 
waste rock located 
near the 
approximate Rose 
Company location. 

Direction:  
North 
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Photo 19: 
View of general 
site findings, 
abandoned mine 
opening (AMO) 
and potential 
waste rock. 

Direction:  
North 

  

 

Photo 20: 
View of fencing 
around a large 
AMO, located near 
the Bluenose, New 
Albion, Annand, 
and Golden Group 
area east of Gold 
Lane (off 
Monatgue Road). 
 

Direction: 
Northeast 
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Photo 21: 
General view of site 
findings, in area of 
the Bluenose, New 
Albion, Annand, 
and Golden Group 
located northwest 
of Vaughan Lane. 
 

Direction:  
North 

  

 

Photo 22: 
View of rock 
foundation remains 
in the Office area 
near the Bluenose, 
New Albion, 
Annand, and 
Golden Group.  
Located northwest 
of Vaughan Lane. 

Direction: 
North 
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Photo 23: 
View of rock berm 
type structure 
located near a 
walking trail 
located in the 
approximate Rose 
Company area. 
 

Direction:  
North 

  

 

Photo 24: 
View of 
approximate 
location of crusher 
near the 
approximate Rose 
Company area. 
 

Direction: 
Northeast 
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Photo 25: 
View of former 
structure timbers in 
the approximate 
area of the former 
Salisbury Crusher 
located near 
Vaughan Lane. 
 

Direction:  
North 

  

 

Photo 26: 
View of rock 
foundation remains 
east of the Golden 
Group Crusher area 
and North of the 
Salisbury Crusher 
area.. 

Direction: 
North 
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Photo 27: 
View of one of 
various areas 
where berries were 
noted to be 
growing on the 
site. 

Direction:  
North 

  

 

Photo 28: 
General view of site 
area including the 
orange warning 
signs, located 
south of Highway 
107 (Forest Hills 
extension). 
 

Direction: 
Northwest 
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Photo 29: 
Photograph 
showing adjacent 
property to the 
site, 183 Montague 
Mines Road (PID 
40310484).  This 
property appears 
to be used as a 
salvage yard.  
 

Direction:  
Northwest 

  

 

Photo 30: 
View of adjacent 
property to the 
site, 34 Montague 
Mines Road (PID 
40291965), an auto 
glass building.  
Building appears to 
be currently vacant. 
 

Direction: 
South 
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Historical Document Review Table  



Report Date Title Author Summary / Relevant Findings

- the company inspected the two mine sites and offered the following opinions (wrt Montague):
Both properties are situated within a few miles of the town of Halifax, N.S. The "Union Jack" group in Montague gold 
district which lies nine miles to the northeast of Halifax, and the "Windsor Junction" Mine at West Waverley, Halifax 
County, some ten miles by road from the same port. There is a railway communication by means of the Intercolonial 
Trunk Line, within three miles of West Waverley. Thus it will be seen that the district is excellently situated in regard to 
that very important point, accessibility to the world. 

Geology: The county or encasing rock is of a dense quartzitic character, the physical structure of which alters considerably 
at different points: locally, all the quartzites composing the "county" are called "Whin". Provides additional geologic 
conditions. 
"Union Jack" Group - Montague: The work done so far has been crude and extravagant. Everything has been subordinate 
to the immediate return. The old adventurers seem to have been alike devoid of faith and cash and it is probably within 
the mark to say that the extraction of the gold cost them three times as much as it should. 

The group consists of the "Union Jack", "British American", and "Rose" properties, now consolidated and considered under 
the general term "Union Jack Group". They are in the order named, the "Union Jack" being the most westerly. 

-at the time of this letter, the only property of the three mentioned which was being worked was the "Union Jack", as the 
"Rose" and "British American" workings were under water. 
The Union Jack mine had been observed to be exploited be means of a series of underlie shafts, all of which are utilized for 
hoisting ore. The method adopted of winning the ore is that of underhand stoping, the reef or quartz lead being entirely 
removed, and sent to the stamps, where the rich stone from the shoots, together with the poorer stone is crushed 
simultaneously. No record was therefore preserved as to the comparative richness of the ground stoped, and 
consequently the location of the shoots cannot be laid down accurately.  From April 1889 to October 1891, 2468 tons from 
the Union Jack were treated and yielded 4180 oz. 17 dwts. Future plans include a vertical 3-compartment shaft being sunk 
to the south of the Union Jack lead and communications established from the old workings. At a depth of 300 ft, the entire 
system of reefs can then be cross-cut, each of them opened up in such a manner to provide 4 months supply of stone to a 
30-head stamp battery. Indicated it would be necessary to erect hoisting and winding gear, and to provide air 
compressors, and power drills for sinking the shaft and opening the mine. The present 10-stamp battery could be utilized 
until preliminary construction is complete

Twin Lead - Incline shafts have been sunk, which with the exception of No. 5, are under water. The twin lead is about 40 
feet south of the Union Jack lead and has the same strike. (130 ft depth)
British American Lead - no particular good results appear to have been obtained this area, but practically very little work 
has been done. 
Rose Mine - the shaft sunk upon this property is full of water. The total tons crushed according to the Commissioner of 
Mines in NS was 2506 tons, which yielded 4400 oz. of gold. 
- reports on 3 samples from tailings pile, including 2 from the Union Jack and one from the "Rose"

19-Jun-00 Personal Correspondence regarding 'Notes on Associated Minerals in N.S. 
Ores"

Francis Mason of Mason & Ask with (Mining & 
Metallurgical Engineers, Mineralogists, Assayers, 
and Mine Surveyors)

- describes the various minerals that are present in gold areas of Nova Scotia including mainland and Cape Breton. 
Indicates that gold can be found in alluvial form and in certain types of rocks (quartz) veins.  'Black jack' is what miners call 
zinc, an indicator of gold. 

'- the author lists minerals associated with 13 mines, including Montague, which include mispickel (Arsenopyrite), blend, 
gadera, iron & copper pyrites
Shows dip of interbedded quartz veins and pay-streaks; water bodies including Lake Loon Brook, Birch Cove Brook, and 
The Gully with adjacent swamp and tailings, the Roderick MacDonald mine property (no identified buildings), the Golden 
Group Mining Co. with British America mine property (2 buildings), the Salisbury Gold Mining Co. mine property (includes 
5-stamp crusher), the Symonds-Kaye mine property (including separate engine house and 10-stamp crusher), and the 
central Golden Group mine property (including an office, 2 engine houses, and a 15-stamp crusher)

1922 The Mines Handbook, Succeeding The Copper Handbook, Describing the 
Mine Companies of the World, Walter Harvey Weed, E.M.

Walter Harvey Weed, E.M., 1922 Indicates the operation of a gold property and 10 stamp mill with cyanide unit in Montague District, NS. 

In compliance with the minister of mines, the memo outlines the arsenic situation in Nova Scotia. The conclusions 
expressed in this memo are the result of observations made during or since June and July of 1923 when visiting 33 mines 
across the province, including Montague Mines. Due to the inaccessibility of the workings partial underground 
examinations could only be carried on at Montague, Tangier, and Cochran Hill. 

At the time of this memo, production of arsenic on a commercial scale in Nova Scotia will depend to a large extent on the 
revival of the gold mining industry which, since 1901, has steadily declined. By reviewing the factors which have 
contributed to this unhappy state of affairs the difficulties to be overcome in regenerating the industry will be readily 
apparent. Moreover, since the arsenic in the Province is largely a by-product of the gold-quartz veins its recovery will be 
hampered by the same general conditions as that of the precious metal. 

At the time of this memo, there were 40 gold districts in NS. Of these, 28 my be considered defunct, of the remaining 12 
about half were entirely idle during 1923 while the remainder carried on operations of a desultory nature. The reasons for 
the depression which commenced in 1902 and has continued to the present time may be briefly summarized as follows: 

1. Some veins have been worked out, many others due to their narrowness, spotty gold values or failure to continue in 
depth have been abandoned. 
2. In some cases the reopening of workable veins has been rendered impracticable due to the mining methods formerly 
adopted. 
3. Due to the lack of authentic underground maps and assay plans of the great majority of workings, it is impossible to 
interest capital in reopening inaccessible properties no matter how justified such action might be. 
4. Increased costs of production, especially items of fuel and labour, have caused suspension of operations in some 
districts. 
5. Unsound business methods employed in managing and raising funds for development work together with the past 
history of the gold mining industry have unduly shaken the confidence of investors. 
6. Some mines were undoubtably closed down due to a lack of knowledge of the ore shoots while in others the inability to 
treat refractory ores at a profit discouraged many operators. 

Other factors which apply more specifically to arsenic may be: 
1. The deposits are small and widely scattered. This prohibits large scale operations, requires duplication of milling 
machinery and necessitates the transportation of concentrates. 
2. The recovery of arsenic will be largely a by-product from gold mining operations. In no deposit was it seen to be present 
in sufficient quantities to warrant mining for itself, even if market price were to increase. 
3. Even where arsenic is present in the gold quartz ore, the percentage is usually so small that the installation of 
concentrating machinery would be of doubtful economic value.
4. The successful operation of an arsenic-recovery plant would require not only a steady and assured supply of arsenical 
concentrates or ores available at low cost, but also a uniform price and stable market for its output. 

The suggestion of a centrally located plant for arsenic recovery would be a boon to the gold-mining industry, as the 
operators would see profit from their arsenic content of their ores. However, once arsenic is recovery, material would still 
have to be shipped overseas to smelt or a cyanidation plant be added which will not work on finely-crushed arsenopyrite, 
or if cyanide process is completed first, it is unknown if gold recoveries would be the same. 

The memo further describes the quantity of material available at various sites across Nova Scotia to determine feasibility 
of arsenic recovery. While the figures quoted may be taken to apply in a general way to conditions in Nova Scotia, there 
may be one or two isolated gold-quartz properties which, in the opinion of their owners, carry sufficient arsenic to 
warrant the installation of an arsenic plant. 
At Montague, the introduction of electric power has given the district a new lease of life for it is planned not only to 
continue mining operations but to also rework the old tailings dumps. Samples taken from these dumps contained less 
than 0.5% arsenic. 
In erecting their new mill at Goldenville, the Sherbrooke Mines and Power company plan to install equipment to save the 
arsenopyrite in their ores (formerly escaped into tailings). In summing up the situation in the gold districts, it may be said 
that the most promising sources of arsenic will be from Goldenville, Montague and Brookfield. 

18-Jan-1892 Report on the "Union Jack" group of mines at Montague mines at 
Montague, N.S. and  "Windsor Junction" mine, Waverley, N.S. 

Bainbridge, Seymour, and Company

1902 Plan and Section, Montague Gold District, Halifax Co., Nova Scotia Geological Survey of Canada

Memorandum on the Arsenic Situation in Nova Scotia M.E. Hurst (Geological Survey/Department of 
Mines), for Internal Use by E.H. Armstrong, 
Premier of Nova Scotia

18-Jan-24

Page 1 of 19



Report Date Title Author Summary / Relevant Findings

            
         

   15-Nov-24 Correspondence on "Arsenical Gold Concentrates" From E.S. Romilly Smith to Thomas Brown, 
Deputy Minister Public Works & Mines

- includes 14 original certificates of Analysis from Ledous & Company of New York, providing Arsenical and Gold contents 
for material comprising the shipments which have been made to Europe, as well as a copy of Certificate (Montague 
Mines) from November 23, 1923 (Certificate 329010 A)
-letter further indicates that operations at Montague Mines had to be temporarily suspended due to the death of the 
president of Montague Mines (Mr. Clark) and a dispute with the executors of his estate. Negotiations were proceeding in 
November 1924, with a view of commencing operations at the earliest possible period. 
Certificate was issued to "Clark Gold Mines Corporation" in November 1923. 

8-Dec-24 Correspondence on "Arsenical Gold Concentrates" From E.S. Romilly Smith to Thomas Brown, 
Deputy Minister Public Works & Mines

- NS Government had introduced some legislation relative to the tax on the Arsenical content of gold concentrates. Mr. 
Romily Smith provided facts and figures in his correspondence to show that there may not be as much profit as expected 
from this new industry. Mr. Romily indicated that the industry would be important and remunerative for both the gold 
companies and the province; if not handicapper by restrictions in the form of taxes. 
'indicates there is enormous quantity of "Dump and Arsenical Tailings" on the various old gold properties in Nova Scotia; 
however, before the deposits can be made commercially viable, investments would have to be made to install plant and 
machinery for their treatment (both properties with or without mills in place)

17-Dec-24 Personal Correspondence regarding 'Arsenical Gold Concentrates" G.F. Murphy, Professor of Metallurgy, Nova 
Scotia Technical College

-indicates two shipments totaling approximately 1106 tons dry weight of arsenical gold concentrates were made to 
Europe this year (1924). The analyses were all made by Ledoux & Company, representative of the buyers. What was 
actually received is unknown as buyers evaluation differs from shippers. 
'- indicates 3.32 tons of gold was from Montague, with 20.32% arsenic content and 1.28 gold assay
- brief report of the Arsenic situation in Nova Scotia at the end of 1924
- there are 96 mines that have been worked on in the province of Nova Scotia
- During the fiscal year ending September 1924 about 1100 tons of Arsenical Concentrates were shipped out of the 
province, containing an average of 25% metallic arsenic and an average of 0.45 oz of gold per ton. These were principally 
obtained from old tailings, dumps and concentrates made at least 15 years ago and were probably weathered to a certain 
extent. 

There are a great many properties which carry a very high mispickel content, and in 1924, three large deposits have been 
exploited and are being developed for their arsenic content only. These deposits consist of belts of slate interbedded with 
streaks and veins of pure mispickel.

The ores are classed as free-milling and an average of at least 60% of the gold content is free. The universal practice to 
date has been to crush and pulverize the ores in stamp-mills and recover the gold by amalgamation over copper plates. 
The tailings with but a few exceptions were then allowed to escape, with no further attempt to recover the remaining gold 
and arsenic values. Those tailings are easily treated by wet concentrate methods

Since the dawn of the arsenic era, and the advent of cheap electrical power made available to the development of our 
water powers, along with modern methods of mining of the arsenical concentrates from the mill tailings will prove to be a 
boon to the operator and there will be no reason why the majority of the mines should not resume operations and 
operate at a profit. 

Mines Report, Montague Gold District (page 542 - 570) The Montague district is in Halifax County, 5 miles northeast of the Town of Dartmouth
1863 - The gold district was proclaimed as such during the early part of 1863. The average yield of gold per ton of quartz, 
calculated from the attested returns of all that was crushed during the last half of the year, was 3 oz. 2 dwt., 6 grs; and the 
average for each month taken separately varied but slightly from this, thus indicating a very even distribution of gold 
through the quartz. 
1864 - It sill continued to be a characteristic of this district that its maximum and minimum varied but little from the yearly 
average, thus showing a very even distribution of the gold. 
1865 - A steam crusher was erected in the district where all ore had been taken previously to Waverley to be crushed. 

1866 - Two mines were in operation in this district during the year. They were worked by the Albion and Union Companies, 
and were on the same lode. By the former company the lode, the thickness of which was 4 inches was mined by open 
trench a distance of 500 ft, and to an average depth of 80 ft, the greatest depth being 115 ft. The Union Company mine 
was worked in a similar manner, 381 ft, and to an average depth of 45 ft. From a depth of 63 ft, a shaft was begun. 

1867 - The Union Company only operated, and most of the work was done on the same lead as was worked the last year. 
The shaft was sunk to a depth of 85 ft, and the lode stoped to that depth for a distance of 90 ft to the west and 50 ft to the 
east. The open trench work was also extended further west to a depth of 30 ft. Another shaft was sunk to the west end of 
the trench to the same depth. On the "South" or "Werner" lode, the thickness of which was 4 inches, two shafts, 60 ft 
apart, were sunk; the depth of the west one was 45 ft, and the east one 30 ft. The lead was stoped on the east side of the 
east shaft, for a short distance. 

1868 - The only operations in the district were on the lead worked by the Union Company, which was then owned by the 
Montague Company, on which 8 shafts were in use. Between these shafts the lead was mined by underhand stoping, and 
was entirely removed to surface to the shafts, the deepest of which was 143 ft - the east being 125 ft and the west one 73 
ft. The length of the stoping now carried down was 366 ft including 27 ft of drifting at the west end, and 45 ft at the east 
end. Nothing was done this year on the "South" or "Werner" lead. 

1869 - Not only was mining resumed on the property formerly owned by the Albion Company, but other leads were 
opened. On the Montague Company's property, Leckie and Company continued to mine the "Belt" lead. Two leads were 
opened near the Werner lead, one of them being distant from it to the north 60 ft. (further describes 9 shafts being sunk 
from these leads). The Albion mine was reopened by Mr. Lawson. The lead was worked was the "Belt", and the property 
that adjoined that of Mr. Leckie to the east. There were 9 shafts on the lead, the deepest of which was 120 ft. From this 
shaft, the lead was worked by underhand stoping about 220 ft. to the west, and 100 ft. to the east, the shafts at the 
extremities being about 50 ft deep. The lead was taken out from this depth to the surface. 

1870 - The Montague Company mined the "Belt" lead, the "St. Patrick" and the "Cross" lode running between  the two 
lodes lying to the south of the Belt lode. On the Belt lode, the main shaft was 160 ft deep, and the east and west ones 150 
ft. The St. Patrick lode was only partially worked; being mined at a depth of 70 ft, the length of stoping carried down 
between about 60 ft. The Cross lode was worked from a shaft on the "Sarah" lode. The shaft was 120 ft deep, it was 
stoped within 12 to 14 ft of the surface, 20 feet to the north. Mr. Lawson successfully mined the Belt lode, the main shaft 
was 178 ft deep, the east one 70 ft and the west one 78 ft. All of the shafts, of which there were nine, were used for 
hoisting. 
1871 - The only mining done was by Mr. Lawson and the Montague Company. The Lawson main shaft on the Belt lode was 
240 ft deep, the east one 124 ft, and the west one 190 ft. The Montague operations were chiefly on the St. Patrick lode; 
those on the Belt lode were entirely suspended. 
1872 - DeWolf and Coy worked a property that contained the old "Fisher" lead or "North" lead as it was known. This lead 
they opened to a length of 100 ft by three shafts to a depth of 25 ft and found it to be about 14 inches thick. They also 
opened the "South" lead by two shafts, 60 ft apart, and found it composed of two leads, eight and 22 inches thick, 
separated by about a foot of slate. Tributors worked on the St. Patrick lead Mr. Lawson worked. The main shaft was sunk 
to 250 ft. The Montague Company suspended operations. 

1873 - The Albion main shaft reached a depth of 300 ft. The mining of barren ground to the west proved profitable, and it 
was the extension of this shoot in an oblique direction, to be struck in the main shaft.
1874 - The Albion Mine, owned by Mr. Lawson, which was worked for the last five years was closed. The mine yielded 
about 10,000 ounces of gold and was said to have worked most profitably. During the late years a plan of the workings 
that records the value of where each parcel of quartz extraction was kept. The richness portion of the lead at surface was 
at the main shaft;  in depth in trended westward (total depth of main shaft was 300 ft). Symond's property was let to 
tributors who worked the cross lead on area 1461. Tributors worked on area 1166, mining merely on the surface. Other 
tributors did a little work on areas 952 and 1457. 

1875 - the only actual mining report in this district was on the Cross lead (area 1461). A trifling amount of work was done 
at the Bendigo (area 1166), the property of Mr. Dewolf; on leases 78, 83, 99, and 103 belonging to Mr. Lawson. On the 
Cross lead, the stope 25 ft in length was taken to a depth of 180 ft. 
1876 - Mining on the Cross lead was abandoned when a shaft reached a depth of 216 ft. The stope worked has a length of 
25 ft. 
1877 - Hardly any mining was done in this district. 
1878 - Tributers working the Albion mine or Lawson mine on the Belt lead drove a tunnel west at a depth of 80 ft into the 
Symond's property; and they also sought for the intersection of the angling lead, which cuts the Belt lead, with the parallel 
"Iron" lead 12 ft north, hoping to find a rich pocket, as was found at the intersection of the Belt lead, just above where 
they tried. Work was done on the eastern end of the Belt lead, and continued to a depth of 200 ft. An exploration tunnel 
was also driven east, just below the intersection of the angular lead. At Bendigo, some mining was done of Mr. DeWolf's 
"Thick" lead to a depth of 80 ft.

1879 - Mr. G. Stuart and his associates found the "Rose" lead. It was successfully worked, having yielding from 127 tons, 
675 oz. It was sold to a party of American's for $50,000. On the Symond's property a lead was opened to the west of the 
mill, which yielded well at the junction of numerous cross leads which intersected it, one crushing of 50 tons from area 
1361 gave 147 ounces. Mr. Sutherland reported having discovered the same lode about 800 ft to the eastward, where it 
showed gold estimated at 1/2 oz. to the ton; and a search was made for a rich cross vein. 

1927

20-Jan-25 Correspondence on "Arsenic Situation in Our Province Today" J.M., Deputy Inspector of Mines to A.L. 
Schneider (Esq., New York)
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   Mines Report, Montague Gold District (page 542 - 570) - continued 1880 - Operations on the Rose lead were successfully prosecuted until a break was met and the mine was flooded. During 
the stoppage, the eastern extension of the lode was opened, and  a second pay chimney found equal to the richness of 
that first opened. The Symonds property was steadily worked, a fresh opening was made 2000 ft west of the mill, and the 
lode proved equally rich. The Temple area was prospected by a shaft sunk by Mr. Stuart and at a depth of 100 ft the lode, 
and extension of that worked by the Rose Company. Work was done by Mr. Sutherland on areas immediately west of the 
Temple areas and several promising lodes opened, also on an area adjoining the Free claim and area 1355. The total yield 
of the district during the past season was 1222 tons of quartz, yielding 4279 ounces, almost all of which came from the 
Symonds property. 

1881 - Work continued on the Rose lead (main shaft 280 ft deep)Two lots of ore crushed from lease 105 yielded 20 oz. 
According to the returns, there are abut 9,000 tons of tailings resulting from mill work in the district. 

1882 - The Rose Company ceased working. 
1883 - Work in the district practically at a standstill. 
1884 - The Bluenose Gold Mining Company have continued working the DeWolf area. They opened up a lead in the 
eastern part of their property, which lead was considered to be an extension of the Rose lead formerly worked a short 
distance to the eastward. Three shafts were sunk, the main shaft being about 115 ft deep and showed two leads 
respectively, 10 and 5 inches thick. About 60 ft. to the north, a very rich lead was opened by a shaft 83 ft deep. This was 
called the DeWolf lead. 
1885 - The New Albion Gold Mining Company worked the DeWolf and Twin leads. The deepest shaft, No. 1 on the DeWolf 
lead, reached a depth of 150 ft, and stopes were carried along the veins for a distance of about 700 ft. On the Twin lead, 
stopes were driven about 500 ft, the main shaft being 150 ft. During September a very rich paystreak was found, the 
remainder of the year was comparatively low grade. Operations in this lead were continued and the Twin lead proved to 
be richer. A new lead called the "Iron" lead was opened up. 

1886 - Work on the Albion areas stopped. Very little work was done. 
1887 - No Report
1888 - No Report
1889 - The Annand Mine yielded large returns and some remarkable rich ore. The Rose Mine was re-opened and a large 
body of ore found. 
1890 - Operations progressed quietly. Returns were received from the Annand, Kaye, and Rose Mills. 
1891 - Little work was reported. 
1892 - No report
1893 - Montague mine, depth of shaft was 265 ft. 
1894 - No report
1895 - No report
1896 - No report
1897 - The main shaft on the 'Lawson' or 'Belt' lead was about 340 ft deep, the last 110 ft was sunk since September 1896. 
Besides this work, a drift 200 ft long was driven westerly at 200 ft level; and at the bottom level, drifts 50 ft long were 
driven both easterly and westerly. The drift at the 200 ft level reached the break, the lead being found again 40 ft to the 
north. A large fissure lead ran north to south at this point. On the Skerry lead in the northern part of Block 5, prospecting 
shafts were sunk by tributors. To the east of the main shaft, on the Nigger lead, there was a shaft (already ft deep) being 
sunk to an additional depth of 80 ft. 

Oland Property (Symonds-Kaye). On the Skerry lead to the east of the old Mill two shafts were sunk, the first 60 ft. deep 
and the east one 50 ft. They were joined by a drift 25 ft long. 

1898 - The Golden Group Mining Company: The mine on the Lawson lode was closed down and the old Annand property 
to the eastward was opened. The first crushing at this mine proved unsatisfactory, and it was shut down. 

Symonds-Kaye: This mine was worked in more or less desultory fashion. The lead which paid so well the previous year was 
lost on a fault, but was since recovered some distance to the southward. 

1899 - Tributors worked the Skerry lead on the property of the Golden Group Mining Company. Some 4 to 5 shafts were 
sunk from 5 to 125 ft, and a little stoping was done east and west. Work was done on the Iron lead, Lawson block. A shaft 
was sunk 100 ft , and 50 ft west and 100 ft east were stoped. Tributor work was also done on the Montreal block. A shaft 
was sunk 100 ft and the stopes were carried 30 ft east and 50 ft west. 

1900 - No report
1901 - No report
1902 - No report
1903 - No report
1904 - No report
1905 - No report
1906 - Nova Scotia Gold Mines: The old 'Bunker" shaft (so called) was sunk 20 ft and a tunnel was driven north 70 ft. In 
what is known as the No. 8 shaft on the DeWolf lead, 60 ft was sunk, and a tunnel driven west 60 ft. A tunnel was driven 
40 ft from the bottom of the Baker shaft. Some 5 or 6 shallow shafts were sunk in what is known as the Salisbury group 
and several crosscuts were driven north and south. On the Nuggety lead, on the western part of the Golden Group 
property, a shaft was sunk 40 ft and a tunnel driven east about the same distance, and on this same lead on the eastern 
section of this property two shafts were sunk 30 ft and 100 ft, respectively. From the bottom of the 30 ft shaft, a tunnel 
was driven 50 ft west to the 100 ft shaft, and thence 30 ft more to an old shaft known as the Deep shaft, on the Nuggety 
lead. Stoping was also done between these shafts. The last work was done on the Skerry lead, on which a shaft was sunk 
45 ft, and a tunnel driven east 40 ft, when a fault was encountered and work ceased. A shaft was sunk on the Skerry lead 
several hundred feet east of the one mentioned above. 

1907 - Prospecting was carried out on and some tests taken out of several old shafts. Work was done on the Holley lead. 
Two shallow shafts were sunk, the deepest being 60 ft. A great deal of water was encountered coming from the old 
workings on this lead. Work was discontinued. 
1908 - A little tributing work was done. 
1909 - No report
1910 - Nova Scotia Gold Mines: 228 tons taken from different opening yielded 135 ounces of gold. Another crushing of 76 
tons gave 26 oz. 
1911 - A little work done, 41 tons ore gave 24 ounces. 
1912 - A little work, no details
1913 - The Golden Group Mining Company worked the Holley lead and the Nuggety lead on the Montreal property. On the 
Holley lead, a shaft 100 ft was opened up and 100 ft of drilling done. On the Nuggety lead a shaft was sunk about 50 ft and 
a drift made 150 ft and a small amount of underhand stoping was done. The Loon Brook Mining Company optioned the 
Symonds-Kaye areas. 
1914 - The Loon Brook Mining Company crushed 188 tons which gave 40 ounces of gold. The shaft of the "New Skerry" 
lead was down 110 ft. It was sunk to strike the continuation of the 'old skerry' below a nearly flat fault. The Golden Group 
Mining Company did some prospecting and development work. Mr. Baker started a rock tunnel north from the upper part 
of the Holley lead in search of the lead from which the rich drift found in that locality, came. 

1915 - Loon Brook Mining Company - on area 1343 an old shaft, situated 41 ft south of the Skerry lead was sunk from a 
depth of 102 ft to 180 ft. At a depth of 120 ft, a level was driven 80 ft east. Below this level the shaft was lengthened 18 ft 
east and 22 ft west and carried down as an underhand stope about 50 ft long. The Skerry lead had not been previously 
worked below the fault, although above the fault it had been worked for a length of over half a mile. On account of the 
encouraging results so far obtained work was carried on to develop below the fault. 

1916 - 390 tons crushed gave 1207 ounces of gold. The shaft worked was in area 1344 and was 42 feet south of an old 
shaft on the Skerry lead. Continues to describe the levels, drifts and stopes explored in this shaft. 

1917 - Montague Gold Mining Company recently acquired the property of the Loon Brook Mining Company and also the 
Golden Group property adjoining. The shaft worked on the Skerry lead below the fault was sunk the previous year from 
185 ft to 317 ft. No drifting was done on the 180 ft level, but the ore above was fairly well stoped to the fault above. 
Further describes drifted and stoping at the 300 ft level. Importance was attached to the direction in which the angulars 
were dipping, as it was found that only the angulars dipping west enrich the lead. These angulars caused enrichments 
known as pockets or nuggets. In this mine several extraordinary rich pockets were discovered in the last three years, but 
up to present no regularity was found between them. A careful mapping of the rich streaks would be of great assistance. 

1918 - The Montague Goldfields, successors to the Montague Gold Mining Company, operated the Symonds-Kaye 
property. They also owned the Golden Group property. These two embraced practically the whole of the Montague 
District. Mining operations during the previous years were carried on entirely from the main shaft on the Skerry lead 
below the fault. This shaft was 325 ft, and two levels were established at 180 ft and 300 ft. 

1919 - Montague Gold Fields Ltd: Mining operations were carried on continuously throughout the year on the Skerry lead 
below the fault…continues to describe the drifts, levels and stopes completed. The "Ten Foot" lead was place between the 
Skerry and St. Patrick leads, including work was also started on a raise. Also describes work done on the Nugget lead. 

1920 - The main shaft on the Skerry lead was about 300 ft deep comprising three levels at 100, 200, and 300 ft. On the 300 
ft level drifting was done west 600 ft and east 350 ft. Further describes a cross-cut and 22 additional leads completed  in 
parallel to the Skerry lead. 
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   Mines Report, Montague Gold District (page 542 - 570) - continued 1921 - Montague Goldfields Ltd: A new shaft 19 ft by 49 inches inside the timber was started east of the present shaft on 
the Skerry lead, below the fault. 
1922 - No development reported
1923 - Clark Gold Mines Corporation - the Skerry lead was the principal vein which was worked by the company. It had a 
width of 2 ft at the 400 ft level and was reported to yield 2 ounces free gold per ton. The assays made of the concentrates 
from the ore by the General Chemical Company of New York, the Anaconda Copper Company of Montana, and by Mr. 
Ledoux and Company of New York showed an average gold content of $70/ton of concentrates and an average arsenic 
content of 36.5%. This lead was almost vertical, and ran parallel with a large number of other leads on the property. The 
new main compartment shaft, 21 x 4 ft, on the Skerry lead was 425 ft deep. Continues to describe cross cuts, drifts, and 
leads. 

1924 - Clark Gold Mines Corporation: A station was made at the 200 ft level to receive the material from the east drifts. 
The company stated that work was confined to making test crushings from the Skerry and a number of leads in the south 
crosscut. These test crushings, varying from 20-50 tons, were reported to have yielded from $10 to $17.00 per ton. 

Treatment of Tailings - The company were retreating their old tailings, of which they estimated there was about 60,000 
tons by concentration for their gold and arsenical value. No record was had of the tons, but they report a recovery of one 
ton of concentrates from 10 tons of tailings. The process of treating these tailings consists of putting them through a 
disintegrating trommel of 24 mesh; the oversize going to one Whifley table and the sent to another Whifley set at a lesser 
slope. It was found impossible to successfully treat these tailings without first sizing. Mr. Frank, D. Carney, representing a 
group of American capitalists, made an extensive examination and investigation of the tailings of the companies 
properties. They agreed with results. 

1925 - Clark Gold Mine Corporation: About 100 tons of tailings were treated for gold and arsenic, with satisfactory results. 
The assays of the old concentrates show about 30% metallic arsenic, and $60.00 per ton in gold. As shown in previous 
Mines Reports, a large quantity of this material was already shipped to Europe. 

Montague Mills Listed: 

1. Rose Mill - ran 1889 to 1890; 239 tons of quartz crushed
2. Kaye Mill - ran 1889 to 1891, then under the Symond-Kaye Syndicate Ltd in 1894, then under  Mr. Oland in 1895 and 
1897; ~956 tons crushed
3. W. Skerry Mill - ran 1898, 320 tons crushed
4. Annand Mill - ran 1889 to 1892, 4347 tons crushed
5. Salisbury Mill - ran 1893, 1897 to 1899, 1009 tons crushed
6. Nova Scotia Gold Mines Mill - ran 1893 to 1909 however seemed to accept material from other districts since 1895
7. L.J. Boyd Mill - ran 1899 to 1902, 611 tons crushed
8. E.J. Edwards Mill - ran 1901 - 29 tons crushed
9. Golden Group Mill - ran 1902 - 46 tons crushed
10. WM Judge Mill - ran 1907, 37 tons crushed
11. George Judge Mill - ran 1910 - 76 tons crushed
12. WR Bateson Mill - ran 1914, 42 tons crushed
13. E.S.R. Smith Mill - ran 1915 to 1924, 2119 tons crushed

Total ore crushed between 1863 and 1927 was 28,064.4 ounces, yielding 45,698 ounces of gold
1929 Mine Report (Includes additional details from previous mine reports) Author unknown Provides Location, Geology, Character of the Deposits, and History of Montague 

Indicates among the most important leads are the Belt, DeWolf or Annand, Twin, Rose and Skerry. 
The discovery in the early sixties, of a boulder weighing less than 100 pounds and yielding in the mortar gold to the value 
of $1600, led to careful prospecting in this district. Numerous other rich boulders were found and the lead know as the 
Lawson lead was finally discovered  By A. McQuarrie, A. Robinson, J. O'Connor, and B. Clarke. The district was proclaimed 
in the early part of 1963 and mining operations commenced, but were not carried on with vigor. Production in 1864 and 
1865 was higher but declined again in 1866. 

A crusher was erected in 1865, whereas previously ore was taken to Waverley to be crushed. 
In the early part of 1869, the Belt and Werner or St. Patrick leads were worked, but operations later suspended on these 
because of insufficient machinery and work was directed to two newly discovered lodes, the Lydia and the Sarah. Both 
these lodes were cut and found to be quite rich. The company found their light 8-stamp mill unequal to the task of 
crushing their ore and by the close of the year had a 15-stamp mill nearly completed. 

Some work was done in 1869 by Mr. Temple and Mr. Salter and in association with Welsh miners opening the Bendigo 
mine, but later ceased work and sold out. 
In 1873 an efficient 10-stamp mill was erected on the main shaft of the Belt lode (Albion mine formerly known as the 
McQuarrie mine). Mr. Lawson ceased work in 1874, and the mine was let to tributers who reported very little gold, the 
returns being as little as 50 ounces in 1877. 
The Montague mine was transferred from Mr. Leckie and Company to Mr. Taylor and Weir, the new mill started in June 
1870, and active mining was carried on during the year (Belt, St. Patrick and Sarah lodes). 
In 1871, a mine was open by Mr. Brown and Baker on tribute on the property of the Montreal Exploration Company. In 
1872 DeWolf and Company sank three shafts on the Fissure or North land, opened the South lead by two shafts, and 
erected an 8-stamp mill (DeWolf and Twin lodes). 
The Rose lead was found in 1879. The property was sold to some Americans and active operations carried on with large 
yields until the autumn of 1880, when finding a flat fault flooded the mine. New pumping equipment was procured and 
the mine was pumped out in early 1881. The Rose Gold Mining Company ceased operations in 1882. 

The Skerry lead was opened west of the mill during 1880. Work ceased for awhile in 1881 during repairing of the mill, but 
again resumed and continued in 1882, when the property was known as the Symonds-Kaye property. 

During the autumn of 1881, a concentrating plant was erected a few yards east of the Symond's property by T.B. Hale. A 
dry process of concentrating was to be applied to the tailings of the district. The plant was destroyed by fire in 1882, but 
rebuilt the following year, and work was carried on a short time during the summer of 1884. 

The Bluenose Gold Mining Company started work on the DeWold areas in 1883. Work was continued on the DeWolf and 
Twin leads by the New Albion Gold Ming Company in 1885. In 1884, Mr. Gladwin did some work on the British American 
areas, adjoin the DeWolf property on the east, and in 1885 Mr. Oakes did some prospecting to the south. 

In August 1891, A.P. McQuarrie was manager at the Annand mine and had twenty-eight men employed. Preparations were 
being made to erect a new mill. Wm Skerry had fourteen men employed on the Symonds Kaye property; TM Baker was 
working the Iron lead and Mr. Pratt the Sutherland mine. 
This report includes very detailed account of who owned/operated the various mines during the 1800s
A 5-stamp mill was completed by the Salisbury Gold Mining company in 1893 (Maynard and Skerry leads). The same year, 
H.Lawson was manager at the Symonds-Kaye mine, where a 10-stamp mill was brought in from Margaret's Bay had been 
erected. 
On December 23, 1893, four men were drowned in the mine by a shot producing an opening between the new workings 
and some old workings which were filled with water, thus flooding the new level at the Symonds-Kaye mine. The disaster 
was a result of improper plans of underground workings. Some crushing was done in 1884 however plant appear to be idle 
in 1885. In 1884 the Nissen mill on the Salisbury property was removed and foundations for another mill were laid. 

In 1889, attention was directed to the old Annand mine and time spent on adding new machinery and refitting the mill, 
which contained 15 stamps (Belt or Lawson lead)
In 1928, tailing from the 10-stamp mill at the Skerry site were concentrated, the concentrates carrying high value in gold. 
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   Intention of report is to try, by a study of Mr. Faribault's maps, the summary reports and various other papers, to work 
out a relations the structure of various gold districts and their respective "pay zones" or as they are more correctly called 
the zones of special enrichment. Results are more or less assumptive in nature, as the maps did not provide the lateral 
directions of the pay zones. 
The difficulty with this working of the Nova Scotian Gold Mines in the past seems to be due to the fact that the operators 
did not either know of the existence of pay shoots, or they did not appear to have absolute faith in them. This seems 
evident when considering that few, if any, records have been kept....thus we find that when the outcrop of a pay streak 
had been worked, the mine -- if they could be called mines -- had to be abandoned, simply because the ore ceased to pay, 
they having worked to the outside of the zone...provides conclusions as to the position of the pay zones in Nova Scotia. 

Information Pertinent to Montague: The structure of this district may be taken as a type of Nova Scotian domes, the 
structure in which the gold  occurs. It is thought to be the best of the districts for study. The structure of this vein is similar 
to that at Waverley.

The anticlinal fold has a direction North seventy eight degrees west, pitches east at an angle of eight degrees and to the 
west at a low angle, thus forming a long elliptical dome. The fold is broad and the strata lie at a low angle for some 
distance on both sides of the saddle: The dip increasing gradually till it meets the perpendicular 1000 feet south of the 
axis. The dip is seventy degrees at a distance  of 1250 feet North of the axis. This axis plans of the fold, therefore dips 
North at an angle of about eighty degrees. 

The most important veins are found on the south side where the dip is steep. They form a pay zone about 600 feet wide. 
The northern limit of which is about 500 feet South of the axis. The zone runs parallel with the axis and dips North with the 
latter at an angle of about eighty degrees. The good veins dip south at an angle of twenty degrees with the veins. This 
angle also limits the amount of pay zone in each vein and it would be therefore necessary as you go down, to cross cut 
North to keep in the pay ore. The rich ore seems to be confined to the centre of the district and to the east end. The South 
west end of the district is characterized by angular veins, intersecting the interstratified veins and giving rise to rich pay 
shoots at their junctions. 

11-Jan-34 Correspondence on "Arsenic Gold Concentrates" G.F. Crevelingof African Metal Corporation (New 
York) to Mr. A.W. Broughton 

- indicates that they received a telegram indicating that a minimum of 1,000 tons of concentrates per month would be 
shipped starting in June continuing until the tailing beds were frozen…however, they also indicate that they had previously 
been offered to accept the material which never arrived and were told the material only existed in "Mr. Gordon's 
imagination". Letter correspondence tries to reach agreement for shipment. 

Jan to June 1934 Ore Dressing and Metallurgical Investigation No. 563 (Mine Report No. 
747)

Department of Mines, Canada A shipment of 1150 pounds of ore was received on 13 February 1934 from the Montague Gold Mines Limited site in 
Montague, NS. The ore consisted of grey slate and milky white to greyish white quartz. The minerals present, in order of 
abundance included arsenopyrite, pyrite, chalcopyrite, galena, pyrrhotite, sphalerite, magnetite or ilmenite (?), and native 
gold. Native gold was only seen with arsenopyrite. Experimental tests were conducted to determine methods of recovery 
for the gold including amalgamation, amalgamation and table concentrations of the tailing from the plates, cyanide tests 
on table concentrate, flotation tests on amalgamation tailing, cyanide tests on amalgamation tailing and straight cyanide 
tests on crude ore. It was evident from these results that the ore after amalgamation can be readily cyanided and high 
extraction of the gold obtained with a very low reagent consumption. Considering the treatment problem wholly from a 
metallurgical point of view, the best practice would be a flow-through sheet in which the ore was ground in water, passed 
over the plates and blankets, and the tailing cyanided. However, amalgamation and table concentration of the plate tailing 
gives a high recovery (94 to 95%). The milling machinery already in the property can be best adapted to this latter practice. 

Also indicates the stamp battery in the mill at the property is not the best for amalgamation purposes, being a heavy duty, 
1900-pound-per-stamp, Rand battery. The test work has shown that the ore should be crushed as fine as practical, but it is 
doubtful whether it would be practical to use a 40-mesh screen on this type of battery. In conclusion, it was said that 
attention should be given to hand sorting ore before it's crushed. 

26-Feb-34 Report of the Ore Dressing and Metallurgical Laboratories, Microscopic 
Examination of Gold Ore from the Montague Mine

Maurice Haycock The samples examined were taken from a shipment of gold ore from the Montague Mine on February 14, 1934. Twelve 
polished sections were prepared and examined microscopically for the purpose of determining the character of the ore. 
The section were found to consist of grey slate and milky vein quartz with considerable amounts of arsenopyrite and 
pyrite, lesser amounts of chalcopyrite and galena, and small amounts of magnetite and ilmenite, pyrrhotite, sphalerite and 
native gold. 

May 1935 Montague Spreadsheet on Savings per Ton Milled at Skerry Vein Unknown Author Indicates electric hoisting costs with 50 HP motor pockets and extensive breakdown of old pumping equipment. 

J.P. Messervey reviewed correspondence from Derby and company and from the province, indicating that the Derby 
company has found a way to treat the arsenical gold concentrates by a chemical method. The chemical method recovers 
gold from the concentrates, leaving only the arsenic in the residue. At present there are only two methods of treating 
these concentrates to recover the gold including cyaniding (too expensive for small quantities)and smelting the 
concentrates. By this process the precious metals are recovered usually with copper or lead, but the arsenic volatilizes and 
comes off in the form of oxyde of arsenic (white arsenic). This arsenic fume must be recovered as it is very injurious to 
vegetation. The smelting method is the one used today for all concentrates produced in the province. Most of these 
shipments are going to Derby and Company to be treated at Smelters in Belgium and Germany and Johnston Smelting 
Company, London. 

Derby and Company's proposal is to erect a plant to treat concentrates by their new chemical method in Nova Scotia and 
thus save the shipping charges from Nova Scotia to Europe. Current tonnages is 55 tons per month in Nova Scotia, with 
expected increase of up to 150 tons per month. It is doubtful whether this tonnage will be sufficiently large to warrant the 
erection of a treatment plant in Nova Scotia. This point would have to be decided by Derby and Company. 

6-Nov-35 Montague Gold District Unknown Author The Montague Gold Mines Limited have continued operations this year. Further describes work carried out on all three 
levels of the Skerry lead. It was noted that it had become apparent that operations have been carried on near the limits of 
the ore shoot. The mineralization of the lead has diminished considerably and the mill results have given pretty low 
values. It is expected that the ore shoot will be picked up again at a lower level, which is the reason for sinking the shaft to 
a greater level. 

1936 Mines Report Montague Mines Limited Same report as described in the 1939 Mines report, including mentioned an addition of five stamps having a capacity of 
about ten tons in 24 hours were added to the mill. These were mainly for bulk sample testing of the new ore bodies 
intersected in the development work. 

18-Jan-36 Correspondence Regarding Derby & Company Ltd. Joel Saxe to J.P. Messervey, Deputy Inspector of 
Mines

- description of arsenical concentrates on Bills of Landing results in high shipment costs, whereas shippers who do not 
indicate material content (i.e. less accurate) are receiving lower costs for shipping. Derby & Company is concerned that 
not providing a description will cause a concern for their insurers, on which they would not cover any losses. One insurer 
was found that would secure 500 lbs shipment per steamer, for a reduced cost. In view of the situation, the Derby 
Company considers it would be best that the insurance be covered by them in London, and they will deduct when making 
final accounting the premium paid, which as suggested, will be less then paid when writing policy in Nova Scotia. 

4-Jun-36 Montague Gold District Unknown Author On May 21st, Mr. Messervey made an inspection of the levels in the Montague mine, as the Company was about to begin 
work on the parallel ore bodies south of the Skerry lead on the 300' level and had begun to drive a crosscut north from the 
400' level to the Iron and Lawson leads. The Company used box hole method instead of timbered scaffolds for their 
stoping operations started last year and will continue this practice. The Company will employ a diamond drill to keep a the 
hole well in advance of the face...

28-Aug-36 Mines Report Memo J.P.Messervey Completed inspection of the mine on August 25, 1937 and principally inspected the 400' level. The same procedure will be 
followed in the west end of the mine as soon as they reach a point where they can break through to the surface without 
entering swampy ground or intersecting the flat fault. Indicates there is not a continuous pillar on both sides of the shaft, 
as part of the vein was stoped out by operators many years ago; however, this is properly timbered. The original method 
of stoping included the regular type of timber scaffolding above the level, this Company has ceased to employ their timber 
scaffolding and is using the box hole method. This leaves a pillar of ore above the level with the exception of the holes cut 
for shoots. The stopes are being backfilled with waste material from development work. The boxes employed by 
contractors sorting their daily supply of explosives were found without hinges or locks. This was called to the Manager's 
attention  and he agreed to have it attended to immediately. 

21-Jan-37 Correspondence to G.B. Murphy at the Nova Scotia Technical College 
from the Montague Mines Limited

JP Messervey to the Inspector of Mines The purpose of this letter was to describe what had transpired in the operations of the Montague Gold Mines over the 
period of the past year, as well as to indicate plans for the future. Letter further describes how shares were divided almost 
the shareholders of the Company, and how the former manager in 1936 disregarded pertinent testing information and 
was subsequently fired from the mine. The former manager has however, improve ventilation shafts east and west of the 
main shafts. The boiler system was not installed until the  middle of November, which would have relieved the compressor 
on which the entire speed and success of the development of the project depended (4 months of lost time).  

8-Feb-37 Memo for Honourable Minister J.P. Messervey, Deputy Inspector of Mines, to 
Minister of Mines

Memo reviews finances for Montague Gold Mines between 1934 and 1936, and estimates future gold reserves. Indicates a 
new pump was placed underground and five light stamps were added to the mill. On the eastern end of the operation an 
old shaft on the Skerry Vein was cleaned out and retimbered as a second exit, and an aid to ventilation. 

1-Mar-37 Montague Gold Mines Leland Logue, Denver Equipment Co. Indicates test reports attached (no copies) indicate 90% recovery or better on a concentrate of this type. Denver 
Equipment Co recommended a small batch treatment plant that would be inexpensive to build. Chemical consumption 
was estimated at $1.50 per ton.

Prof. G.F. MurphyThesis of Nova Scotia Gold Districts1930

11-Sep-35 Memo Regarding Treating Arsenical Gold Concentrates J.P. Messervey to Minister of Mines
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   30-Apr-37 Montague Gold Mines Limited James Wall, Department of Public Works Letter to Barrister requesting additional information regarding the Montague Mine financial records as it appears it is 
conducting stock manipulation. 

10-May-37 Memo to J.P. Messervey James Wall, Department of Public Works and 
Mines

Memo attaches letters from Barristers, the director of Montague Gold Mines and the Department regarding the 
unexplained financial records of the Montague Mines

7-May-37 Memo to James Wall, Department of Public Works and Mines James L Bailey, President of Montague Mines Letter indicates the former president messed up the stock exchange, but it happened fast and the majority sufferer was 
Mr. Maxwell, the manager himself. 

17-May-37 Talk with R.D. Graham and Mr. Rukeyser Unknown Author Memo indicates issue with reconciliation of the profit figures made from Mr. Bailey, President of the mine. Further 
indicates Mr. Lawrence ran the mine from 1935 to April 1936. Mr. Atwater then took over from May 1936 to November 
1936, when Mr. Eaton took over in December. Also indicates capital equipment included a boiler installation, rehabilitating 
houses, replenishing an old farm house with furniture and equipment, lock drills, mining cars, new pump , five stamps 
added to the mill with bins

19-May-37 Memo for J.P. Messervey Department of Public Works & Mines Indicates that Montague Mines provided receipts to the Province to follow up on talk that occurred on 17 May 1937

5-May-37 Memo to James Wall, Department of Public Works and Mines Raymond Caron, Barrister Indicates the manager cannot give up-to-date figures; however Benson, Sayer and Davidson of Toronto were currently 
working on an audit and the manager would provide a copy upon completion. Further describes company shares versus 
stock manipulation. 

3-Jul-37 Memo to Deputy Minister of Mines J.P. Messervey An inspection of the mine was carried out on June 30th including touring the underground workings, but did not include 
inspection of the stopes. The condition of the levels and shaft was safe. From examination, Mr. Messervey indicated that 
management was running the mine safely and in a proper economic manner. 

27-Sep-37 Memo to Deputy Minister of Mines M.G. Gouge Visited the Montague mine on September 24th following a fatal accident at the west stope and manway on the 400' level 
that had occurred on September 22nd where Gus Peterson fell 140 feet while placing lagging on the manway. Blame was 
mainly placed on the deceased as it was his job to examine sprag to see if they were fit for use; however, an old sprag 
came out and cause his death. 

7-Oct-37 Memo to Deputy Minister of Mines J.P. Messervey Inspection was completed on October 6th following a fatal accident to the late Allan MacDonald on 5 October 1937. The 
location of the accident was on the 200' east level of the Skerry Vein and 1270 feet east of the main shaft. Accident 
occurred due to Mr. Allan, a machine man, drilling into an old hole which contain minor amount of dynamite. Operations 
were halted by the Province at the 200' level; however, operation could continue at the 400' level. 

15-Oct-37 Correspondence Regarding Mill License No. 604 to E.B.E. DeComps for 
Montague Gold Mines Limited

J.P. Messervey Presents bonding records for the Montague Gold Mines for 1937

21-Oct-37 Correspondence Regarding Fatal Accident of Mr. Allan MacDonald Alan E. Cameron, Deputy Minister of Public 
Works and Mines to Minister of Public Works 
and Mines (Michael Dwyer)

Mr. Alan completed a special inspection of the accident that occurred at the Montague Gold Mines on October 5th, 1937. 
The evidence showed that the accident was caused by the explosion of what was probably a small amount of powder 
which had been left unexploded in a hole from the first round. 

Letter further describes there are 3 shifts in the mine - the day shift from 7:30 am to 4:00pm, the afternoon shift from 
4:00pm to 12:30am and the night shift (or so-called graveyard shift) from 11:30pm to 7:30am (overlapping by one hour at 
its commencement the afternoon shift). Timber work, drilling and ore handling are done on the day shift. Waste from 
development is taken up on the afternoon shaft and drilling on the platforms is also done. The blasting shift is the night 
shift, when two experienced, special blasters and two helpers, are employed. On this shift the holes are charged and 
exploded. The blasters at the end of the shift write out a report to the Mine Captain (of the day shift) sowing the working 
face, the number of holes, etc. and the mine Captain has his instructions as to his duty with regard to unexploded powder 
(if any). 

8-Oct-37 Memo to Deputy Minister of Mines J.P. Messervey Correspondence describes "high-grading" practices in gold mining (stealing gold) and indicates federal legislation should 
be empowered to deal with this matter and any incidences be referred to the RCMP. 

19-Nov-37 Memo to Deputy Minister of Mines J.P. Messervey Information was received from James Eaton, manager of the Montague Gold Mines that a commercial traveler had 
delivered 33 ounces of gold (high grade form) to the bank of Nova Scotia in Amherst to be shipped to the Canadian Mint. 
The manager of the Amherst bank called the Dartmouth Branch as it was aware of its dealings with the Montague Mines. 
The Mine manger notified the department fearful that it may be a case of stolen gold, or shipment from another 
prospector, and was fearful the department would not have record. Deputy reported the incident to the RCMP for further 
investigation as it was the first knowledge of high grading (stealing gold) in NS. 

Indicates property comprises of 475 acres, including 90% of the productive veins in the area. Power for the plant is 
supplied by the Nova Scotia Light and Power Company, the present connected load being 500 HP. The free gold is both 
coarse and fine and is recovered by amalgamation in the mill. 
Describes three systems of veins on the property, including: 
1. Iron and Belt veins (old Lawson mine)
2. 250 ft to south, the Dewolf, Nugget, Rose and Blue veins
3. 200 ft further south, the Skerry, Nigger, Maynard, York and St. Patrick veins. 
Describe development to date, plus future plans including increasing the size of the mill. More efficient use of timber and 
explosives has been made effective during the period, the sharp reduction in gross costs being considerably accounted for 
by the latter item. Furthermore, only two-thirds of rock has be trammed, hoisted, and handled. The electric tramming 
locomotive has been in steady operation during this period, reducing costs and increasing production. An Ingersoll-Rand 
double-drum electric hoist was put into operation in August 1937, replacing the old steam hoist. In 1935 and part of 1936, 
the mine was greatly handicapped by poor ventilation, and men were being forced off their shift due to gas. Two 
ventilation shafts (also serving as exists) were opened up on the Skerry and Lawson shafts. Mine drainage has been 
battered by the installation of new pumping equipment. 

During 1937, the mill operated without any shutdowns except routine ones required by fortnight cleanups and usual 
maintenance. The five 750-pound stamps added the end of 1936 were kept in continuous operation during 1937, adding to 
the operating 10-1800 pound stamps, the equivalent of twenty 1,000 pound stamps, the norm. Due to increase production 
on the Iron belt, it was determined that a mill upgrade was warranted. An addition to the mill started on November 11th 
with provisions made for the installation of twenty stamps. Ten stamps were immediately installed and brought into 
production on January 2nd, with the next step up in capacity to be put in place by July 1st 1938 (the additional 10 stamps)

It is anticipated that the cyanide plant will be installed in the second quarter of 1938, following good results from the 
Denver Equipment Company and the Department of Mines. 
The objective of this work was to determine the age relationships of the minerals in the gold bearing quartz veins. 
Specimens from four districts were obtained and polished, the districts being Little Weander, Lower Seal Harbour, 
Montague and Mount Uniacke. 
The rocks of the gold-bearing series of Nova Scotia consist of an immense thickness of quartzites and slates. Pre-Cambrian 
in age, these rocks were folded into long east-west anticlines and synclines during the Caledonian Revolution and intruded 
by granite in the Devonian. The alter stages being responsible for the formation of quartz veins. 

Montague: This district in Halifax county, about five miles northeast of Dartmouth. The Goldenville series here forms a 
long and narrow elliptical dome with its axis running north 78 degrees east. The plunge to the east varies from 5 to 8 
degrees and the plunge to the west is from 5 to 21 degrees. The dip is 70 degrees to the north of the axis and vertical to 
the south of it. The veins are the interbedded type and the specimens examined were obtained from the lead now being 
worked by Mindfinders. The minerals in order of deposition are: 1. Arsenopyrite, 2. Pyrites, 3. Quartz, 4. Carbonate and 
chalcopyrite. 

22-Mar-38 Report of the Ore Dressing and Metallurgical Laboratories, Arsenical Gold 
Concentrations from the Montague Gold Mines Limited

Department of Mines and Resources, Mines and 
Geology Branch

One bag of concentrate, weighing 24 pounds, was received February 28th, 1938, from the Montague Gold Mines 
forwarded by W.A. Rukeyser, Vice-President. The shipment was made to check results by amalgamation and cyanidation 
by the Denver Equipment Company Limited. As no data was reviewed from the Denver Equipment Company, it was 
unknown how they conducted their test; however, the Department's results aligned with the Company's. Conclusions 
indicated that in cyaniding this class of material great care should be taken to see that the solutions do not become foul. 
In all probability it will be found advantageous to grind in water, aerate and thicken before cyanidation. Barrel 
amalgamation will be found troublesome, as the arsenical minerals foul and flour the mercury. 

26-Apr-38 Memo to Deputy Minister of Mines J.P. Messervey An inspection of the Montague Mine was completed on April 20th and everything was found in a safe condition with the 
exception of two timber stulls at the 400' level of the Iron Lead, which are to be retimbered immediately. A permanent 
manway with two additional compartments, one for ore and one for waste, has been constructed between the 400 and 
200 feet levels. One half of the stopes on the Iron Lead are filled with broken ore. From the balance the ore has been 
withdrawn and they are being back filled with waste. The old stopes below the 200 foot level west of the Skerry have also 
been completely backfilled to the eastern face of the 200 foot level. The entrance to the 400 foot level was widened out 
and now a 200 gallon centrifugal pump is installed along with the original pumping equipment. Addition to the mill 
building has been completed and serves to house an additional 20 stamps with a concentrating table and small batch 
cyanide unit to treat the concentrates. Fifteen additional stamps are now in operation making a total of 30 stamps and the 
other five stamps will likely be in operation before July 1st. The equipment for the cyanide unit they have been advised is 
end route from the manufacturer. One new magazine was erected in a satisfactory location last year and permit No. 3 was 
issued for 400 cases of dynamite (permit for 30,000 lbs to minimize shipments). 

12-May-38 Article in 'The Northern Miner', Disposal of Mill Tailings Aired Before 
Mining Court

The Northern Miner Authorities go on record at hearing into Kerr-Addison application for rights to use Ladder Lake for tailings disposal. In the 
ruling it was said that the danger from introducing cyanide into the surface waters of the lake were exaggerated (dilution 
would occur) and the application was granted. 

17-May-38 Memo to Dr. A.E. Cameron J.P. Messervey Completed inspection to go over medical records of four employees. Tailings review was completed on May 10th and 
11th; however is delay with in a separate report. Inspector went over details of mining operations including pre-drilling 
practices, blasting operations, and backfill procedures. Suggested the mine hold monthly meetings to review safety, 
discuss concerns, and make suggestions. 

1938 Montague Gold Mines Limited Report of the Vice-President and 
Consulting Engineer-General Manager for the Fiscal Year January 1 to 
December 31, 1937

Walter A Rukeyser

1938 Paragenesis of Minerals in the Nova Scotia Gold Fields R.B. Harrison
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   20-May-38 Ore Dressing and Metallurgical Investigation No. 743 A.E Flynn, Prof. NS Technical College A sample of concentrate from treatment tests of gold ore from the Montague Gold Mines Limited was received on May 
20, 1938 for microscopic determination of the condition of the gold. Prof. Flynn, by very fine grinding and amalgamation, 
reduced the grade of the concentrate from 0.8 ounce per ton to 0.3 ounce per ton. It may be inferred that with very fine 
grinding most of the gold larger than 6 microns would be freed, or nearly 80 percent. It is highly improbable that under 
normal conditions of amalgamation, particles finer than around 1100 mesh or 13 microns would break the surface tension 
of the mercury and thus be recovered (about 60% of gold recovery). 

- provides discussion on a number of site visits conducted in May 1938 by Mr. Messervey to determine the effect the 
tailings disposal at Montague Mines had on the downgradient waterways between the mine and Lake Charles

- a large scale plan is provided below which is based on visual observation in 1938 and aerial photographs
- in 1938, the mine water with the mill tailings was conducted away from the stamp mill through a long wooden launder 
which dropped them at point "A" on the swamp and bog area outlined in the plan. The sand portion of the tailings did not 
reach very far beyond point "A", but the slime portion of the tailings had settled over a great part of the area mentioned. 
The outlet for the water from area "A" is at point "B" from which it finds its way down through he various water courses 
indicated to Lake Charles. The water from Loon Lake and its drainage area also enters the swamp area into which the mill 
tailing are disposed. 
- based on observations and samples obtained, Mr. Meservey indicated that the possibility of slime being carried down to 
Mitchell's Brook could be greatly reduced by the diversion of Loon Lake and earthworks would have to be place at point 
"A" to retain tailings if mining operations were to continue. Mr. Messervey also indicated that there are only two methods 
of clarifying water flowing out of Mitchell's Brook, including mechanical filtration or chemical coagulation/precipitation, 
both of which would be expensive. 

- Mr. Messervey further indicates that if a small cyanide plant for batch treatment of auriferous concentrates, the 
question of danger from free cyanide being present in effluent from this plant has been mooted. As all possible cyanide 
will be recovered from the cyanided concentrates before they are discharged from the mill, there should be no more than 
a very slight trace of free cyanide in effluent from the mill. The danger would be from an accidental release of a tank of 
cyanide solution in the mill, will be taken care of by a sump of ample capacity within the mill. 

Additional studies done at in the late 1930s had  shown that the potency of cyanide is gradually reduced by the oxygen and 
organic matter encountered in the water. Further dilution also takes place when the tailings water mixes with that in the 
streams and lake. 

12-Oct-38 Letter Correspondence Regarding Montague Tailings Disposal Mr. Gouge to Mr. Messervey - following receiving reports of turbid water from Lake Charles due to Montague mine mill discharge, Mr. Gouge 
completed site observations at Second and Forth Lakes on 3 August 1938 (lakes were turbid at several locations). 
Following the site visits, Mr. Gouge drove to the mine where he talk the matter over with Mr. Eaton and Mr. Rukeyser. Mr. 
Eaton stated that a representative of the Department of Fisheries had called the mine last week and stated that the turbid 
water had no detrimental effect upon the fish but that after a period of ten to fifteen years, the precipitation of the fine 
material would coat the vegetation in the lake and destroy the feedings grounds of the fish. Mr. Eaton stated that nothing 
had yet been done regarding the diversion of Loon Lake from the tailings. As this would not clear up conditions as they 
exist at present. It would only help in times of heavy rains or in the spring. The cost of installing a filtration plant or 
treating the mill discharge chemically would be prohibitive and until some definite complaint had been registered, Mr. 
Eaton does not see that anything can be done at the present time. 

4-Nov-38 Memo to Deputy Minister of Mines J.P. Messervey Completed inspection of Montague mine on November 2nd and found everything in satisfactory condition with exception 
of a little scaling along the back of the 500' level on the Iron Vein. During this letter, the work force was cut down to 40 
men, no stoping operations were being carried on, and only two machine shifts were being used to develop work on the 
500' level of the east Iron lead. Management indicated the recovery of gold is now over 80% in the cyanidation of their 
concentrates and they could possibly treat outside sources by end of year. 

6-Jun-38 Letter Correspondence Regarding Montague Tailings Disposal J. P. Messervey
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   1927 - Metals, Mining & Smelting Corporation of Canada Limited took over the Montague Gold mining properties in June 
of 1927 and de-watered the mine, preparatory to opening up the property for aggressive development. The new mine 
shaft was sunk on the Skerry lead, 22 ft in length and having four compartments, three for hoisting and one for Ladder-
way, pipe, air-line and electric cable. The timbering in this shaft has been completed down to the 400 ft level. It is 
proposed to sink the shaft down to the 550 ft level, and it is contemplated that this work will be done by next March. 
Drifting proceeded east and west on the 300 and 400 ft levels, and the Company proposed to drive the drift about 1000 ft 
when stoping will be commenced, thus insuring a continuous supply of ore for the 10-stamp mill, which is in the course of 
erection. 

A cross cut north and south will be started on the 550 ft level, the North cross-cut will intersect as on the 300 ft level a 
number of important veins, viz: the "Three leads", "Eleven Foot Lead", "Lawson", "Belt", "Annand", "Twin" and "Rose" all 
of which produced well in the early history of Montague. The south cross cut will intersect the "Maynard", "Nigger", 
"Gouge", and "St. Patrick" leads. 

A new shaft house, 110 ft high, has been erected over the shaft on Skerry lead. It will be provided with a grizzley, upon 
which the ore from the cages will be dumped. The oversize from the grizzley will feed into a new Blake Crusher, which will 
discharge the ore into an ore-bin. It will then be automatically taken to the mill by a conveyor belt. 

A new 10-stamp mill is being installed, with two thousand pound stamps. This will act as a test plant and the first unit of a 
larger mill. 

A new 500 cubic foot Ingersoll-Rand air compressor direct connected to a 100 HP motor is being installed. The sinking of 
shaft is being done with six Waugh Jack hammer Clipper sinkers. Four Ingresoll-Rand N. 72 Wet drifters are used for the 
drifting and cross-cutting and four Ingresoll-Rand R 51 Stopes are used for stoping. 

A new 150 gallon Goldie McCullock Centrifugal pump, direct connected to a 100 HP Westinghouse motor is being installed 
on the 400 ft level station. It capacity will be 75% in excess of present pumping requirements due to the proposed 
development. The mine water will be used for milling and concentrating purposes. 

An Ingresoll-Rand double-drum hoist with drums 6ft in diameter and 1 1/2 inch cables will be used for hoisting the ore, 
and a single 4 ft diameter single-drum Jenckles hoist will be used for sinking purposes. This will enable the hoisting of ore 
from the levels and sinking operations to be carried out simultaneously. 

The Company have their own electric transmission line from Dartmouth to Montague. The power is transmitted at 13,000 
volts by the Dartmouth Power Company and converted to 500 volts by two transformers at the mine. The line has capacity 
of about 1,000 HP. 

The new buildings erected comprise a machine shop, carpenter shop, blacksmith shop, and engine room, fully equipped 
with up-to-date plant for mining purposes. Wilfley tables were installed to concentrate the arsenical pyrites from the ore. 

1928 - the framework on the new shaft house over the Skerry Shaft, which was erected last year, was completed this 
season; also a new 10-stamp mill with Wilfley tables was completed and in operation in the month of June. Operations on 
the Skerry lead at the 400 ft level were suspended in the summer but were expected to resume in the fall. 

1929 - the workings of the Skerry shaft were keep unwatered the most of the year. A small amount of shrinkage stoping 
was carried out at the 400 ft level, about 200 west of the shaft. Operations were suspended during the summer months 
and the mine permitted to fill with water. 
1931 - E.B.E. De Comps took over the property formerly operated by Metal Minings and Smelting Corporation and 
unwatered the shaft and workings on the Skerry lead to a depth of 400 ft. A few feet of drifting was performed but most 
of the work up o the end of the year consisted in withdrawing the filling from the old stopes and crushing it in the stamp 
mill.
1934 - Montague Gold Mines Limited took over the property at Montague in the fall of 1933 and immediately commenced 
the necessary repairs to the plant and completed unwatering operations at the 400 ft shaft on the Skerry lead about the 
end of December 1933. 

Intrusive work was then carried on underground with the extending of the 200 f, 300 f, and 400 ft levels east of the shaft. 
During the interim, the 10-stamp mill, already on the property, was overhauled and an additional crusher with conveying 
equipment added, also concentrating tables. 

The mill was started in operation during May 1934, and continued in operation until the end of the fiscal year. The 
electrical power for the operation was provided by Dartmouth Heat, Light and Power Company. 
1935 - Montague Gold Mines Ltd. Have continued mining and milling operations steadily during the year. Work was 
carried out on all three levels of the Skerry lead, and continues to described drift continuation at each level. It is planned 
to sink their shaft to greater depth during the early part of 1936. Stoping methods included blasting in the stopes have 
improved so that a minimum of overbreak occurs thus keeping the mill grade at maximum value. Mill methods have also 
improved so that extraction is quite high. An addition to milling capacity will be made during the summing year. 

1936 - Montague Gold Mines Ltd. continued development during the year with stoping on the 200', 300', and 400' levels. 
Cross cut was made to the Iron and Lawson veins. The main shaft was also sunk below the 400' level and a new station 
established at 520 ft. An old shaft located 750' east of the main shaft on the Skerry vein was opened up and properly 
timbered as a man-way to the 200' level. Manways were also constructed in that zone through the stopes between the 
200 and 400 ft levels. The opening up of this shaft has also given excellent ventilation for that part of the mine. 

An addition of five stamps having capacity of about ten tons in 24 hours were added to the mill, these are used mainly for 
bulk testing of the new orebodies intersected in the development work. 

1937 - Montague Gold Mines Limited have carried on steadily for the past year. Further describes work done at the 200', 
300', 400', and 500' levels. Connection to the Lawson vein gave another means of access as well as providing good 
ventilation to that portion of the mine. A new double drum electric hoist was installed this year for the main shaft and an 
additional ten stamps were added to the mill during the month of December. This makes a total of 25 stamps, which will 
be in operation during the following year. A total of 21,484 tons of ore was milled out of 30,982 tons hoisted, the 
difference being waste sorted from the ore hoisted. 

The pump station at the 400 ft level was enlarged and a new electric driven 200 gallon pump installed. 

Two fatal accidents occurred in the mine this year. On September 22, Gus Peterson (timberman) was fatally injured while 
placing lagging on the manway in the stope, and on October 6, Allan MacDonald (machine man) was fatally injured when 
he started drilling in the bottom of an old hole in which a small amount of dynamite existed. 

1938 - Montague Gold Mines Limited have carried on steadily for the past year, very similar to 1936 with work completed 
at the 200', 300', 400', and 500' levels. The mill was increased to 30 stamps at the beginning of the year and a batch 
cyanide treatment plant was added to the mill this summer to treat Wilfley table concentrates. 

On April 25th, Terrance LaPierre (drift man) was fatally injured by premature explosion of the cut before completion of 
lighting all the fuses of the round. 

1939 - Montague Gold Mines Limited, who carried out steady operations for about five years continued work on the 
property until May 1939 when they found it necessary to cease operations. The only development preformed during the 
year was on the Iron belt on the 500 ft level. Provides total length of the levels for the Skerry, Iron Belt and Lawson Veins. 

On February 8th, Lionel Davidson was fatally injured by a slide of broken ore while working in the shrinkage stope 
immediately above the 500 ft level. 

2-Mar-39 Memo to Deputy Minister of Mines J.P. Messervey Inspection was completed at Montague mine following fatal accident of Lionel Davidson in the shrinkage stope of the Iron 
Belt above the 500' level A plank knocked two sprags out of position allowing Mr. Davidson to fall to the chute below. 

13-Jun-39 Memo to Deputy Minister of Mines J.P. Messervey Inspection was completed on June 10th to check on conditions since operations of mining and milling ceased last month. 
Mr. George was still in charge and under his charge are the mine manager and two mechanics. These men are keeping the 
mine dewatered and are also doing necessary repair work around the plant. Underground plans were brought up to date 
after the mine closed down and everything was in safe condition. The Mine Captain operates the hoist to lower and raise 
the men operating the pumps. 

1939 Mines Report, Montague Gold District (page 91-96) Unknown Author
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   Aug-39 The Montague Gold Mine Sketching and Sampling H. MacDonald During August 1939, sketches of faces in the Montague mine were made to a scale of 2 feet to the inch. Sketches were 
made wherever possible near where previous tests of ore had been taken, also where channel and grab samples were 
taken during the week, and a few were made where deemed useful where the samples were not attainable. For the most 
part the stopes were inaccessible. It was advised by Mr. Allen that the accessible stopes were probably unsafe, so that in 
only one case was a sketch made of any stope face higher than 12 feet. Wherever possible the width of the stopes was 
measured. Measurements on the Skerry stopes varied from 18 to 21 inches. The stopes on the Iron vein varied from 26 to 
33 inches. the Lawson Vein, which is fairly consistently about 3 inches wide, lies 5 feet south of the iron, and is exposed in 
the Iron drift. 

16-Sep-39 Memo to Deputy Minister of Mines J.P. Messervey Inspection was completed on September 15th and found no dynamite on the property. Two men are employed on a 12 
hour duty watching the property and keeping the mine unwatered, pumping from the 500' level. Able to inspect 400' level 
and everything was fond in safe condition. 
1858 - Legislature of Nova Scotia obtained possession and control of mines and minerals of province.
1860 - John Pulsiver discovered gold in Tangier district, Halifax county, N.S.
1861-Gold discovered in Oldham district, Halifax county, N.S.
1862-Gold discovered in Lawrencetown, Isaacs Harbour and Renfrew districts, N.S.
1865 - Gold discovered in Mount Uniacke district, Nova Scotia.
1866 - Alfred Bernard Nobel discovered the method of making dynamite.
1869 - Gold discovered in Fifteen Mile Stream district, Nova Scotia.
1877 - Geological Survey of Canada recognized by Act of Parliament.
1886 - First complete statistical returns issued by Geological Survey of Canada.
1887 - R. W. MacArthur and Wm. Forest discovered cyanide process for gold extraction, at Glasgow, Scotland.

1907 - Federal Department of Mines created under a Minister of Mines.
1930 - Canada attained position of the world's second greatest gold producer.
1933 - Montague Gold Mines Ltd. commenced work in Montague district, Nova Scotia.
1934 - Guysboro Mines Ltd., Goldenville, Nova Scotia, commenced operations in July.
1936 - First cyanide gold mill erected in Nova Scotia, at Seal Harbour mine.
1939 - Montague Gold Mines Ltd. ceased operating during May in Nova Scotia.

14-May-49 Memo to Deputy Minister of Mines E.J. Cole Inspection completed at Montague Mines to inquire into the necessity of providing protection around open shafts. Two 
shafts on the Iron lead caved in there this spring. They are situated on either side of the Lawson Road at its intersection 
with the main east-west road of the district. Their proximity to the road intersection makes them more dangerous than 
those which are less accessible. In addition, there are five or six other shafts, including two adjacent to the school which 
have been unprotected for some time. A resident in the neighbourhood indicated these shafts should be filled in rather 
than covered over or fenced in with timber as it rots and when covered with snow becomes a vehicular hazard. Indicated 
that shafts could be filled in with waste rock within a day as it can be sourced by the openings. Estimated all could be filled 
in with a week; however, noted these openings are situated on land not held under a mining lease or prospecting license. 

13-Jan-60 Memo to Hon. E.A. Mason Regarding Old Mine Openings at Montague 
Mines

M.G. Gouge Indicates it is presumed that the worst openings are those along the roadside which children travel to and from school. 
Indicates due to the stoping conducted within the Iron lead, and its depth, sufficient waste rock does not remain at the 
site to fill in the openings. A neighbour suggested fencing; however the last time the Department of Mines had erected 
fences around bad holes, within the space of a few months, the fences disappeared, presumably for firewood. Situation at 
Montague has received press coverage, thus the public is aware of the problem. Indicates it would be advisable to have 
the situation clarified as to who's is responsible (Mines or Highways) so that action can be taken before a loss of life. 

14-Jan-60 Memo to Hon. E.A. Mason Regarding Old Mine Openings at Montague 
Mines

M.G. Gouge, Director, Engineering Division Mr. Gouge confirmed that the Department of Highways claims a 66-foot right-of-way through the Montague District 
including the stretch of road which runs adjacent to the old mine openings. This would lace many of the worst openings 
within the limits of the right-away claimed by the Highways Department. 

20-Aug-63 Memo to Minister of Mines R. Slated, Mining Engineer Inspection was made on August 16th following complaint of an open shaft liable to be dangerous to children living in the 
area. The shaft specified is on the Skerry lead directly north of the old Boyd's crusher site and appears to have a depth of 
102' (would have to climb bank and timbers). Appears to be on Crown land. Further openings were noted along the 
roadside associated with the Iron and Belt leads and could be 260' in depth, including two previously covered over with 
bulldozing are now open. The roadside holes fall within the jurisdiction of Department of Highways. 

Gold Fields of Nova Scotia, Geological Survey Memoir 385 (originally 
published in 1929)

- Reprinted from Memoir 156, a compilation by W. Malcolm based on the work of E.R. Faribault which was published in 
1929
- provides overview of history of mining in Nova Scotia, which began mass production in 1862, after a discovery by 
Lieutenant C. L'Estrange near Mooseland on the Tangier River, found traces of gold in the quartz rock. The great 
excitement that prevailed at Tangier with the opening of spring, 1861, spread into other parts of the province; men 
recognized a similarity between the rock at Tangier and that of other localities, and, though nothing was known of the 
geological structure, the summer of 1861 witnessed the discovery of gold in a large number of the important mining 
districts-Sherbrooke, Wine Harbour, Lawrencetown, Oldham, Waverley, etc. These regions, in which the auriferous quartz 
was found, were proclaimed by the Government as mining districts, and surveyed into areas of uniform size, which were 
leased to the miners.

- provides explanation of how mine allotments were small initially and were hampered by water issues; however mining 
policies were changing over the 1860s, and owners of adjoining lands joined forces to make larger productions. However, 
by 1874, production had declined due to rash expenditures of mining rights in comparison to the value, erection of costly 
machinery for mining and treating the ores, enhancing the value of the stock by paying dividends, small areas designated 
as mines led to duplication and unnecessary equipment, and disregard to the natural land surface for delivering the ore to 
be crushed or disposal of the tailings; in addition to incompetent mine managers, ignorance of managers regarding pay 
streaks, and neglect to preserve plans and mine records of work done. 

In 1872 a great change took place in the system of mining; operating by companies was almost completely discontinued, 
and the system of working the mines by tribute was introduced, became very general, and was the chief system in vogue 
for a decade. It is briefly this: two or three practical miners take over a mine for a stated period and agree to pay the 
owner a percentage of the value of the gold extracted, trusting by the exercise of economy, and the elimination of 
pilfering of high-grade ore to make a fair profit on their venture. The introduction of this system resulted in a decrease in 
the number of workmen. At first, it seemed to promise fair results and a number of leads that had been abandoned by 
companies were re-opened, but it was not long before it was seen that it was attended with serious disadvantages.

Although the system kept the industry alive, it prevented the carrying out of any well-defined policy of development or of 
preparation for economic continuance of mining. The main object was to follow the pay shoot and remove the ore as 
economically as possible without regard to the future welfare of the mine. Timbering was inadequate or neglected, waste 
rock was allowed to fill the old workings, of which no plans or records were kept, and the roofs of the mines were 
destroyed by the removal of the upper parts of veins where they were found to be auriferous. Under this system the 
extraction of the gold from the quartz was frequently very crude and resulted in much loss. There was also the loss 
resulting from operating on a small scale and from the lack of labour-saving machinery. During the seventies the 
introduction of dynamite was attended with favourable results. In 1883 and 18842 several successful attempts were made 
by men of experience and training to re-open mines that had been idle for ten or fifteen years, and the year 1885 saw a 
marked increase in the production, which amounted to 22,203 ounces.

This success was due in a great measure to the practice of close economy, the application of scientific principles by men of 
intelligence, and the introduction of modern methods, and better machinery and mills. So economical had the operations 
become that large bodies of low-'grade ore, yielding from 4 to 6 pennyweights per ton, were mined with profit. This 
period of prosperity continued for a number of years. In 1893 and 1894 there was a decided decrease in production. This 
was followed immediately by a marked increase, and from 1896 to 1903 the yield was over 215,000 ounces per annum, 
and in 1898 reached the maximum 31,113 ounces. During these latter years much attention was given to the 
concentration and treatment of the tailings. 

The chlorination process was first tried, but met with little success; the introduction of the cyanide and bromo-cyanide 
treatment, however, led to the recovery of much gold that had formerly been lost. The production dropped from 25,198 
ounces in 1903, to 14,279 ounces in 1904, and has since remained very low.

In 1881, the provincial government made an arrangement with the Geological survey of Canada to survey and make plans 
of several mines including Montague; however, due to the lack of funds for further work, the plans were never published. 

E.R. Faribault of the Geological Survey developed of series of geological maps for Nova Scotia (18 miles by 12 miles shown 
on each) and show features such as features, culture, and geology. The elevation of lakes, points on rivers, hills and  
important places are on recent versions. The show mining features as well as roads, houses, peat bogs, swamps, mills, and 
blocks and areas. 
Specific to Montague:
Montague gold district lies in Halifax county about 5 miles northeast of Dartmouth across the harbour from Halifax, from 
which it is accessible by wagon road.

Canada-Department of Trade and Commerce, 
Dominion Bureau of Statistics, Mining, 
Metallurgical and Chemical Branch 

Chronological Record of Canadian Mining Events from 1604 to 1943 and 
Historical Tables of the Mineral Production of Canada, Reprinted from 
the Annual Report of the Mineral Production of Canada, 1942

1945

Energy, Mines, and Resources CanadaJan-76
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   Geology
Gold Fields of Nova Scotia, Geological Survey Memoir 385 (originally 
published in 1929) - continued

The Goldenville formation here forms a long and narrow elliptical dome with an axis running north 78 degrees east. The 
plunge to the east is 5 degrees on areas 834 and 835 and 8 degrees on area 781 farther east, and the plunge to the west is 
about 5 degrees on the north part of area 951, 15 degrees on area 931, and 21 degrees on area 926. The strata dip at a 
low angle to the north and south near the anticlinal axis, but the dip gradually increases until it is vertical 1,000 feet south 
of the axis, and 70 degrees at a distance of 1,250 feet north of it. The axial plane, therefore, dips north about 80 degrees. 
Faults are neither numerous nor large. One radiates southward from near the centre of the dome and gives a horizontal 
displacement of 40 feet at the Lawson lead, whereas a few other parallel faults met with in the workings of the Skerry, 
Rose, and other leads have a strike almost parallel with that of the strata and dip south at a low angle. These latter are of 
the nature of thrusts was attended with serious disadvantages.

Character of the Deposits
The veins follow the stratification planes and those that have proved remunerative lie in a zone about 600 feet wide, the 
northern limit of which is about 500 feet south of the anticlinal axis on that part of the south limb where the dip varies 
from 80 degrees to 90 degrees. Among the most important of these may be mentioned the Belt, De Wolfe or Annand, 
Twin. Rose, and Skerry leads. In many of the leads pay-shoots dip to the west at a low angle, whereas in others, and 
especially in those in the southwestern part of the district. the pay-shoots occur at the intersection of angulars with the 
main leads. A few veins have 'been prospected on the western continuation of the anticline where it crosses the road to 
Waverley and on the eastern extension on the east side of lake Major. Rich drift has 'been found on the Preston road, 2 
miles south of the district, and much time has been spent in trying to find its source.

History
The discovery in the early sixties, of a boulder weighing less than 100 pounds and yielding in the mortar gold to the value 
of $1,600, led to careful prospecting in this district. Numerous other rich boulders were found and the lead known as the 
Lawson lead was finally discovered by Messrs. A. McQuarrie, A. Robinson, J. O'Connor, and B. Cluke. The district was 
proclaimed such in the early part of 1863 and mining operations commenced, but were not carried on with the vigor that 
the high average yield of the quartz would seem to justify. The production for 1864 and 1865 was higher, but it declined 
again in 1866.

In 1865 a crusher was erected, all the ore up to this year having been milled at Waverley. Only two mines were worked in 
1866; these were on the one lode, the Belt and were operated by the Albion and Union companies. Both companies mined 
by open-cut, the former making a cut of 500 feet long with an average depth of 80 feet, and the latter, 381 feet long with 
an average depth of 45 feet.  The Union Company was the only one working in 1867, and shafts were sunk on the old lode 
and a part of the ground stopped out. This company also opened the South or Werner lode during this year, but it 
received little attention the next year.

In 1868 the only operations of any importance were those carried on by the Montague Company on the lode worked by 
the underhand length of 366 feet, and eight different shafts were used. This lode, the Belt lode, had been worked 
continuously since its discovery in 1863 and operations were continued in 1869 by R.G. Leckie and Company, at the 
Montague mine, once known as the Union mine. In the early part of the year the Belt and Werner or St. Patrick leads were 
worked, but operations were later suspended on these because of insufficient machinery and work was directed to two 
newly discovered lodes, the Lydia and the Sarah, probably those indicated on the plan as the Lydiard and York. The former 
was opened a length of 320 feet and the latter 140 feet. Both these lodes were cut by cross leads some of which -proved 
quite rich. This company found their light 8-stamp mill unequal to the task of crushing their are and by the close of the 
year had a 15-stamp mill nearly completed.

Some prospecting was done in 1869 by Messrs. Temple and Salter and an association of Welsh miners opened the Bendigo 
mine, but later ceased work and sold out. One of the most important events of the year was the reopening of the works 
on the Belt lode at the old Albion mine, formerly called the McQuarrie mine. This was reopened by Messrs. W. and E. 
Lawson, who carried on continuous active operations until some time in 1874 and took out 10,000 ounces of gold, the 
yield in 1871 being as high as 2,272 ounces from 468 tons, and in 1870, 2,582 ounces from 447 tons and 7,792 days' 
labour. In 1873 an efficient 10-stamp mill was erected and the main shaft carried to a depth of 300 feet. Work was carried 
on at this mine in a most systematic manner and a plan of the workings was kept, on which was recorded the yield of the 
quartz in the different parts of the mine. The rich portion of the lead dipped westward, and the quartz in the eastern part 
of the mine diminished in thickness and value with depth. The western slopes also became impoverished with depth and 
the yield became so small as to make it no longer profitable to keep the mine opened. The Messrs. Lawson ceased work in 
1874, and the mine was let to tributers, who, however, reported very little gold, the returns being as low as 50 ounces in 
1877.

The Montague mine was transferred from Messrs. Leckie and Company to Messrs. Taylor and Weir, the new mill was 
started in June, 1870, and active mining was carried on during the year. The principal! work was done on the following 
three leads: the Belt lode, where the main shaft was carried to a depth of 160 feet, and the east and west shafts 150 feet; 
on the St. Patrick, which was mined to a depth of 70 feet; and on a rich cross lead, which was worked from a shaft on the 
Sarah lode.
In 1871 this company reported 724 ounces from 309 tons, the most of which was taken from the St. Patrick lode, 
operations on the Belt lode having been entirely suspended. The next year the company ceased work and the St. Patrick 
lead was worked a little by tributers, who were forced to quit through the crushing of their hanging-wall.

In 1871, a mine was opened by Messrs. Brown and Barker on tribute on the property of the Montreal Exploration 
Company.
In 1872 DeWolfe and Company sank three shafts on the Fissure or North lead, opened the South lead by two shafts and 
erected an 8-stamp mill. These two leads are marked on the plan DeWolfe and Twin respectively.

In 1874, this property was mined by tributers on area 1166, known as Bendigo. Symond's property was also let to 
tributers, who worked the cross lead on area 1461. Work at Bendigo and on the cross lead on area 1461 continued during 
1875. In 1876 work on area 1461 ceased, but was resumed later in the year by another set of tributers. Some gold was 
obtained by tributers on the outcrop of the Belt lode on the Lawson property. The next year some prospecting was done 
and some tributing on the Belt lead on the Lawson property, on the St. Patrick lead, and on the cross lead, and the 
adjoining Sarah lead. Little gold was obtained, however, and very little in 1879 during which year some mining was done at 
Bendigo on the DeWolfe lead. 

After several years of comparative stagnation this district took on new life in 1879. This was due to the discovery of a rich 
lead called the Rose lead from the colour of the quartz boulders derived from it. These rich boulders had been known for 
some time and frequent efforts were made to discover their source. Finally Geo. W. Stuart 'became interested in the 
search, and after a careful inspection of the direction of glaciation and systematic work he succeeded in exposing the Rose 
lead on December 7, 1878, the property was sold to some Americans and active operations were carried on with large 
yields until the autumn of 1880 when a flat fault was met that passed so much water as to flood the mine. New pumping 
machinery was procured and the mine pumped out early in 1881. Operations were started on what was said to be the 
eastward extension late in 1880 and carried on in 1881. This, however, seems not to have yielded profits, for the Rose 
Gold Mining Company ceased working in 1882. 

The discovery of the Rose lead stimulated operations in other parts of the district. On the Symond's property a lead, 
probably the Sherry, was opened to the west of the mill, work continued during 1880, and another opening was made 
about 2,000 feet west of the mill where the lode proved rich.
Work ceased for a while in 1881 during the repairing of the mill, but was again resumed and continued during 1882, when 
the property was known as the Symonds and Kaye property. Messrs. Symonds did a little work here in 1883, and others 
prospected the eastern part of the property.
In 1879, a few lots of quartz were taken from the Temple property, and in 1880 it was prospected by Mr. Stuart, who sank 
a shaft on the eastern extension of the Rose lead. Mr. Sutherland did some work in 1879 and in 1880 he worked some 
areas lying immediately west of the area, besides opening several promising lodes on area 1355 and on an area adjoining 
the free claim.
In 1881,  Mr. Sutherland continued working his properties and prospecting was carried on by Messrs. McDonald, Stutter, 
and Foster. During the autumn a concentrating plant was erected a few yards east of the Symonds property by T. B. Hale. 
A dry process of concentrating was to be applied to the tailings of the district. The plant was destroyed by fire in 1882, but 
rebuilt the following year, and work was carried on a short time during the summer of 1884.

In the autumn of 1883, the Bluenose Gold Mining Company started work on the DeWolfe areas and the next year the 
DeWolfe lead was worked and three shafts were sunk on the Twin lead about 60 feet to the south containing two veins 10 
inches and 5 inches, respectively. 
Work was continued on the DeWolfe and Twin leads by the New Albion Gold Mining Company in 1885 and stopes were 
carried along the former lead for a distance of 700 feet and along the latter, 500 feet. A pay-streak was struck yielding 
1369 ounces from 337 tons. Although 4,001 ounces were extracted this year from 2800 tons, work at this mine ceased the 
following spring.
In 1884, Mr. Gladwin did some work on the British American areas, adjoining the DeWolfe property on the east, and Mr. 
Oakes and others did some prospecting to the south. In 1886,. Mr. Hale reopened the main lead on the Symonds property, 
but work was not continued long.
For several years little was done in this district except a small amount of tributing, although W. S. Skerry and Company 
reported 498 ounces in 1888 from the Skerry lode on the Symonds and Kaye property.
The year 1889, however, saw a marked revival in the mining industry of the district. Charles Annand, whose hands the 
New Albion or Dewolfe property had passed, reopened the mines and carried on vigorous operations. The Rose mine was 
reopened and some very rich ore found; the Montreal property received some attention from tributers and good returns 
were made by tributers on the Symonds-Kaye areas. Returns were made from the Annand, Rose, and Symonds-Kaye 
properties in 1890 and the production of the first for this year was nearly double that of the preceding year.
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   Gold Fields of Nova Scotia, Geological Survey Memoir 385 (originally 
published in 1929) - continued

In 1891 returns were made from the Annand and the Symonds-Kaye properties, but there was a considerable decrease. In 
August this year A. P. McQuarrie was manager at the Annand mine and had twenty-eight men employed. Preparations 
were being made to erect a new mill. Wm. Skerry had fourteen men employed on the Symonds-Kaye property; T. M. Baker 
was working the Iron lead and Mr. Pratt the Sutherland mine.

In 1892, a London syndicate known as the Nova Scotia Mines Syndicate, Limited, acquired through Alfred Woodhouse the 
Annand, Lawson, Rose, and Montreal properties and carried on operations for a year or two, under the management of 
Lucius J. Boyd for a short time, ·and then of W. R. Thomas.
In 1894 the Nova Scotia Gold Mines, Limited, took over the property, which continued under the management of W. R. 
Thomas. The mine was idle at the time of the inspector's visit in 1895, sold to A. P. McQuarrie on December 16 of the 
same year, and later passed into the hands of the Golden Group Mining Company, incorporated 1896, of which the 
directors were Messrs. Hayward, Andrews, and Bell.
Eighteen men were employed by the Salisbury Gold Mining Company in 1893 under the management of P. T. Pride; a 5-
stamp mill was completed and ore was taken from the Maynard and Skerry leads. In December, Geo. H. Nissen took 
charge and worked the Skerry lead. The same year H. Lawson was manager at the Symonds-Kaye mine, where a 10-stamp 
mill brought from Margaret bay had been erected. This property had been purchased the preceding year by Lucius Boyd 
representing the Symonds-Kaye Syndicate, and A. P. McQuarrie had been made manager. 

On December 23, 1893, four men were drowned in the mine by a shot ,producing an opening between the new workings 
and some old workings which were filled with water, thus flooding the new level. The disaster was the result of a lack of 
proper plans of underground workings. Some crushing was done on this property in 1894, but it seems to have been idle in 
1895.
In 1894 the Nissen mill on the Salisbury property was removed and foundations for another mill were laid.

The Golden Group Mining Company was working on the Belt or Lawson lead in 1897 under the management of A. A. 
Hayward, and the main shaft had, since September, 1896, been sunk 110 feet, so that its depth was then 340 feet. Work 
was continued here until the middle of 1898 and then attention was directed to the old Annand mine. This was opened 
after some time had been spent in putting in new machinery and refitting the mill, which then contained 15 stamps. 
Crushing from the Annand property began in October, but as the yield was unsatisfactory the work was discontinued.

Work on the Oland or Symonds-Kaye property resulted in some rich ore being taken from the Skerry lead east of the old 
mill in 1897, and work continued in desultory fashion the following year, but with much less favourable results.

During 1897 tributers did some work on the Skerry and Nugget leads as well as on the Salisbury property, and on this last 
property work was continued during the following year. 
The Golden Group Mining Company had tributers at work on the Skerry lead under the management of D. McAskill in 1899 
and 1900, and others worked different properties during these years on tribute. T. N. Baker carried on operations in 1910 
to 1914, mainly if not wholly on the property of the Golden Group Mining Company.

The Loon Brook Gold Mining Company took over the Symonds-Kaye property in 1913 and carried on operations for a 
number of years under the management of E. S. Romilly Smith.
Stoping was limited mainly to the Skerry lead below a fault dipping 45 degrees or 50 degrees to the south, the part of the 
vein above the fault having been worked previously. Operations were conducted from a shaft sunk on area 1344, 42 feet 
south of an old shaft on the Skerry lead. In the old shaft the fault was struck at a depth of 65 feet and in the new shaft at a 
depth of 108 feet.
The property was taken over in 1917 by the Montague Gold Mining Company who also acquired the Golden Group 
property. The Successors to this company, the Montague Goldfields, Limited, with E. S. Romilly Smith as manager, 
continued work on the Skerry lead until 1922.
In 1923 the CIark Gold Mines Corporation, with E.S. Romilly Smith as manager, acquired nearly all the properties of 
Montague gold district and continued operations on the Skerry lead.
The shaft was carried to a depth of 325 feet, levels were driven at depths of 120 feet, 180 feet, and 300 feet, and mining 
operations had in 1923 been carried to a distance of 350 feet east and 680 feet west of the shaft. A crosscut was driven 
from the 300-foot level south 250 feet and north 44 feet. At a distance of 10 feet south the Ten-foot lead was struck.  It 
was found to be auriferous and to have a thickness of 4 inches.  The Nigger lead was cut at a distance of 57 feet. The belt, 
which is 5 feet wide, carries a 6-inch vein on the hanging-wall and a 2-inch vein on the foot-wall. Twenty-two leads in all 
were cut and on several of them short levels were driven and raises made to determine their value.

In 1921 a new shaft was started east of the 325-foot shaft and was later carried to a depth of 425 feet. A quantity of 
auriferous arsenopyrite has been obtained in recent years by the concentration of the tailings.

In 1927 the Metals Mining and Smelting Corporation of Canada, Limited, working from the new shaft, did some drifting on 
the 300-foot and 400-1oot levels and planned to carry operations to greater depth.
Work on the Skerry lead was resumed by E. S. Romilly Smith in the summer of 1928. The tailings from a 10-stamp mill 
were concentrated, the concentrates carrying high values in gold. The Skerry lead averaged 4 inches in width. The richest 
ore was found in shoots at the intersections of the lead with angulars, and at intervals the shoots carried pockets of 
extremely rich ore. The following figures of production indicate the richness of the ore from the Skerry lead: in 1916, 1,208 
ounces from 390 tons; in 1917, 988 ounces from 294 tons; in 1918, 573 ounces from 227 tons; and in 1924, 292 ounces 
from 167 tons.

Little information on this point is available, but the published plan gives the location of the different shafts sunk, together 
with their depths. In a great many cases the most of the ground between the shafts has been worked out, so the plan 
gives a pretty good idea of the extent to which operations were carried on in the past. The zone of special enrichment 
appears to run nearly parallel with the anticlinal axis. Speaking of the Lawson, Annand, Twin, and Rose leads, Faribault 
says: Although there is reason to believe that the limit of the pay-zone has not been reached on the above-mentioned 
leads, at the depths to which they have been worked, it is probable that in some of them the limit of the high-grade ore is 
near at hand. For the zone of rich streaks appears to be narrow, and as it is parallel with the axis plane, it dips to the north 
at an angle of 80 degrees, whereas the dip of the veins is to the south, angle about 80 degrees, so that the two planes 
would give a diverging angle of 20 degrees, and so limit the length of the pay-streaks on individual veins. Thus, to keep in 
the pay zone it becomes necessary to crosscut north when the limit of the pay-streaks has been reached, and new veins 
will in this way be developed which might be barren or wanting on the surface."

Three leads from which it would be especially advisable to crosscut the Annand, Belt, and Rose.
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   Arsenic Task Force Interim Report On February 13, 1976 a report. to the Atlantic Health Unit by the Victoria General Hospital stated that a patient from the 
Waverley area had the symptoms of chronic arsenic intoxication. An investigation by Health Unit personnel assisted by the 
Environmental Chemistry Section of the Pathology Institute revealed that the water from the dug well at the patient's 
home contained arsenic in a concentration which far exceeded the Canadian Drinking Hater Standards "maximum 
permissible limit".
A meeting of personnel from number of Provincial departments and agencies and the patient's physician was called by C. 
Tupper, P. Eng., Administrator, Health Engineering Services. This meeting , held on February 24, 1976, resulted in the 
formation of a "task force" to devise and co-ordinate a program of investigation of the occurrence of arsenic in water 
wells in Nova Scotia. It was generally believed at that time by those involved, that the investigation would only be 
necessary in the "gold districts" of the Province.

Members of the Task Force included: Department of the Environment, Department of Mines, Department of Public 
Health, and the Pathology Institute. 
The main efforts of the investigation were initially directed at the sampling of wells in the most densely populated and 
most heavily mined gold districts, beginning with the Waverley area. Sampling was carried out by teams composed of 
Public Health Inspectors and Environment Department field personnel. All samples were analyzed at the Environmental 
Chemistry Laboratory.
Letters reporting the arsenic concentrations found were sent to the owners of the wells. Letters to owners of wells found 
to have arsenic concentrations greater than the maximum permissible limit were sent by registered mail. These letters 
informed the well owners that the water should not be used for drinking or cooking purposes. In addition, attempts were 
made to telephone as many of these individuals as possible.

All wells were sampled in Waverley, South Uniacke, and Oldham, the first three districts investigated. In other gold 
districts "spot sampling of wells located in what were believed to be the most critical areas was carried out. More 
extensive sampling has been and will be used as dictated by results of the spot sampling program.  Over 500 wells have 
been sampled to date at least once. Re-sampling of a representative number of wells in Waverley was carried out.

The records of the Department of Mines have been used as an aid in locating old mine workings and details of mining 
operations.
Clinics have been held in Waverley and preliminary arrangements have been made to perform some similar investigations 
in Tangier and Oldham. Hair, nail, blood, and urine samples were obtained at the Waverley clinics. Three groups of 
persons were requested to attend the clinics: (1) all those using wells. above the limit, (2) a number of those using wells at 
or near the limit, and (3) a number of those using wells considerably below the limit. Questionnaires regarding water 
usage and time of residence were completed.

A medical investigation has been started by staff of the Pathology Institute. Letters reporting the results of the hair 
sampling and analysis program have been sent to the persons involved.
Personnel of the Environment and Mines Departments have been engaged in researching well logs and mine records, 
mapping and tabulating data from the well surveys, collating geological and mineralogical information and generally 
attempting to relate the well sampling results to the following parameters: (1) well construction, primary geochemistry 
and mineralogy of bedrock, mining operations, underground (shafts), and mining operations-surface (tailings and waste 
rock, & dumps).
Well water arsenic concentrations above the limit have been found in eight areas out of a total of 21 areas sampled in five 
counties.
Perhaps the most significant fact which has emerged is that there are indications that above the limit arsenic 
concentrations can be encountered in drilled wells which are located some miles from known gold producing areas. At this 
time it appears that the natural bedrock conditions in some parts of the Province are the cause of this problem.

The task force provided recommendations following their study, including restriction on using well water based on high 
arsenic concentrations, that the Waverley source water use be discontinued for human consumption, that surface water 
bodies containing high concentrations of arsenic be posted as being unsafe water sources and/or for recreational use, that 
MSI accept blood, hair, and urine samples for arsenic analysis to be performed at discretion of pathologist, an additional 
study be carried out n the Waverley area, that the dept of Environment advise all well drillers that drill in slate and 
quartzite of the Meguma group to submit samples, that the well survey be continued in all gold districts, to considered 
establishing a program to determine problem areas in the province, ban the removal or disruption of mining waste at the 
sites without approval of the province, that waste from current or future mining projects be subject to the chemical 
analysis of arsenic and disposal dependent of approval of the province, that the province inspect rock crushing operations 
to ensure leaching is not being produced during operations or disposal, to establish continual sampling at Lake Thomas 
and Lake Charles, and that a study be carried out to determine applicable water treatment technologies. 

DESCRIPTION OF POSSIBLE SOURCES aside from primary geology and underground workings (i.e. disposal of waste risk on 
shafts). 
Well Construction
In Nova Scotia's gold producing areas broken waste rock was frequently used in dug well construction. Slate which 
contains much of the arsenopyrite mineralization was preferentially selected because of its smooth flat surfaces, for lining 
wells. The influence of arsenopyrite-bearing rock used as well lining
remains uncertain; however, two wells with high arsenic concentrations were lined with dump rock rich in arsenopyrite. 
While it is suspected that backfilling was often done with sand size tailings, this can only be confirmed by the excavation of 
dug wells.
Surface Debris
Generally waste rock produced as a result of mining operations is widespread over each district with occasional large 
dumps located downslope from the deeper shafts and adjacent to stamp mill sites. Because of the widespread occurrence 
of this material and significant variations in the amount of arsenopyrite mineralization, it was not possible to assess the 
relative importance of waste rock as a source of arsenic. Tailings, the waste material or crushed rock
from stamp mills were always washed downslope from the mill site. This sand size material was generally deposited in flat 
lying, swampy areas where the streams carrying capacity was reduced. This produced the tailings flats. The significance of 
tailings flats as possible sources of arsenic contamination is revealed by one sample obtained in the Waverly area which 
contained 6610 ppm arsenic. Two samples taken of standing water over the tailings flat in the same area showed arsenic 
concentrations of, .02, .03, .12, .04 and .05 ppm.

Montague Mines: 
Leachate from tailings dumps may be affecting two dug wells in the west end of the area of investigation because wells 
are located near dumps.
Conclusions:
(1) Some dug and drilled wells may be affected by mine workings and some dug wells away from workings have moderate 
values of arsenic. (2) Drilled wells well away from underground workings and shallow dug wells away from drainage 
through surface mining debris are low in arsenic.

17-May-76 Province of Nova Scotia
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    In Nova Scotia many former gold districts are littered with rock heaps and tailings dumps contaminated with 
arsenopyrite. Previous studies of these sites have been concerned mainly with possible epidemiological effects and well 
water contamination. Recently Brooks et al. (1982) reported a broader study which included the analysis of stream waters, 
sediments, aquatic organism, and riverbank vegetation in the Montague Gold Mining District. This report is a continuation 
of this study, with emphasis on contamination of terrestrial vegetation, toxicity of tailings, and accumulation of arsenic by 
fish. 

Study Method and Materials: 8 different plant species were collected from the tailings areas, representative of the 
community species; tailings samples were collected from shallow test pits to depth of water table (20-30 cm); 50 banded 
killfish were collected from Dingle Pond (2 km sw of Halifax), 10 were killed and weighed while 10 were caged (open 
bottom, dorset fin removed for identification) and placed in Mitchell Brook downstream of the tailings area and left for 
four weeks, following which they were killed and weighed. All prepared plant, tailing and fish samples were analyzed for 
arsenic.
Study Conclusions: Arsenic concentrations have been determined in tailings and vegetation at an abandoned gold mine in 
Nova Scotia. Arsenic in tailings was very heterogenous, with concentrations ranging from 0.12% to 7.2%. Several plant 
species had elevated arsenic concentrations, especially Juncus tenuis (834 ug/g), Equisetum fluviatile (538 ug/g), and 
Agrostis tenuis (579 ug/g). In laboratory bioassays using tomato, radish, and bean plants, there were significant lower 
rates of growth in plants grown in tailings than those grown in sand. he addition of nutrients to the tailings did not 
alleviate this toxicity. Tolerance to tailings decreased as follows: radish > tomato > beans. Fish caged in a contaminated 
brook at the tailings site accumulated significantly more arsenic over a four week period than did unexposed fish. 

Topography and Vegetation
Montague is located in the headwater region of the Shubenacadie River, and area with approximately 70 lakes and ponds, 
and with streams and rivers interlaced between many low hills and ridges . The mine area is covered by surficial soils 
derived from glacial till, and generally about 2 m in thickness. This overlies a substrate of either Halifax or Goldenville 
rocks (Johnson 1978). 
Loon Lake (73 ha) is upstream from the mine site, and drains into Lake Charles via Mitchell Brook. The brook course 
includes stretches of fast-moving water, still water and diffuse drainages through bogs over its 3.5 km length. The average 
gradient is 11 m/km. 
The study area is surrounded by a mature fir and spruce dominated forest. Downslope from the old mine shafts and mill, 
the land opens onto a flat area bisected by Mitchell Brook, with the tailings flats on the north side, and the bog on the 
south. 
The tailings flats comprise of an area of roughly 3.5 km. Flat B is virtually barren except for a small area of Juncus balticus. 
Flat A is better vegetated, mainly with Joncus balticus, Juncus tenuis, Equisetum fluviatile, Equisetum arvense, Leontodon 
autumnalis, Aster lateriflorus, Centaurea nigra, Agrstis tenius, and several additional grass and herb species. 

History
During the mining process the gold-bearing rock was brought to the surface from several mine shafts. At the surface, the 
rock was crushed to sand size, and this was then subjected to a mercury amalgamation extraction of the gold 
(Anonymous, 1978b). The remaining water, high in arsenopyrite content, was then sluiced downslope to a slurry into the 
bog and stream, creating the tailing flats A and B (Fig 2). These two areas resulted from different periods of operation. 
Area A was created from 1860 until after the turn of the century. During this time, the tailings were sluiced directly into 
the stream as well as adjacent to it, altering the course of the channel. At periods of peak activity the iron released formed 
a precipitate (Fe(OH)3), which was deposited on the stream bottom, and also created a froth on the water surface that 
coursed downstream into Lake Charles. This created a recreational nuisance for bathers and also threatened water 
quality, until the City of Dartmouth put a halt to the practice. The mining company was then forced to sluice the tailings 
beyond Area A into Area B and not directly into the stream. This area includes deposits made up until 1939 when the mine 
ceased operation (personal communication with Gerald Cooper, local resident). 

31-Jan-84 Environmental Review of Seabright Resources Inc. Gold Tailings Project Jacques Whitford & Associates Limited Seabright Resources Inc. located and evaluated 28 gold mine tailing sites in south central Nova Scotia, each containing one 
or more deposits. Seabright proposed to recover gold from deposits located at two sites - Montague and Oldham, Nova 
Scotia. Gold recovery from the old tailings was proposed to take place at two sites already substantially impacted by 
previous mining activity and the deposition of tailings carried as suspended solids and sediments down the brooks an by 
the heavy metals contained in those tailings. It was reported that potential does however exist for impacts on surface 
water quality and quantity, stream valley morphology, aquatic biota, and groundwater by reworking of these tailings. 

JWA concluded in their environmental review that local residents are not expected to experience major impacts due to 
dust and noise as the operations will be kept isolated and/or buffered. Groundwater quality was not expected to be 
affected. Reporting indicated that aquatic biota would experience some short term disruption during extraction of the old 
tailings due to silt production; however these effects would be minimized and controlled through construction of silt 
filters and collection structures. As well, general brook quality could be affected during the recovery operations, by silt 
sediment and erosion during extraction of the old tailings, construction and operation of the concentrator, and disposal of 
the new tailings. Effective stabilization of excavated areas, affected land surfaces and  bridge crossings, together with 
isolation of the brooks from mining activities, using levees and the construction of silt controls will maintain water quality 
to within surface mining guidelines discharge limits. JWA also concluded that extraction of the tailings in the floodplains 
may have minor effects on brook water storage and hence flow rates. Permeabilities and storage areas are such that no 
effects are expected. 

JWA final conclusions indicated that notwithstanding the disruptive influences and potential environmental changes due 
to the proposed recovery operation, the ultimate balance will be towards an environmental benefit for the stream aquatic 
biota and general water quality. The removal of 90% of the sulphide minerals from the tailings, will virtually eliminate 
arsenic and mercury content and the acid generation potential of the new tailings. Brook water quality will likely be 
improved substantially over that presently found. 

JWA personnel and representatives of the Department of Environment met at Montague in early December 1983 to 
identify proposed operational sites, site access, to observe water courses and to conduct preliminary water sampling. 

History: the prevalent practice of mining in the 1800s through to the 1920s was to hand-sort the ore in stopes while 
mining, and then to hand sort the hoisted ore prior to  milling. The result was that a visually-upgraded fraction, 
approximately 25%, of the mined ore was processed by the mill. Processing of the hand-sorted ore was by batteries of 
stamp mills, followed by gravity concentration on riffle tables, and followed in turn by extraction via amalgamation with 
mercury. This mineral beneficiation method was used from the 1862 commencement of operations until the approximate 
period of 1895-1900, at which time chlorination gradually replaced amalgamation, for improved gold recoveries. 
Chloronation was in turn replaced by cyanidation over the period 1900-1910. 

The Montague sites are located near the old gold mining operations approximately 3 km east of Lake Charles. The tailings 
are deposited along Barry's Run (Mitchells Brook) which drains Loon Lake to Lake Charles. Tailings are also found 
deposited to the east along Flat Barren Brook flowing into Vaughns Cove on Lake Major. 

Reporting further explains proposed tailings recovery operations including excavation, the concentrator plant, and the 
new tailings disposal. Also described Montague's physiography and vegetation, drainage, climate, geology, hydrogeology, 
surface water quality, hydrogeology (quantity and quality), and demography. 

Environmental setting was described under the sub-headers fisheries (presence of trout, bass eels, perch, and 
waterstriders at Montague, sampled mercury), wetlands (one wetland at Montague classed as Group 2 - less than 20 
hectares, while two other classed Group 3), Surface Waters, groundwater, and forestry.  

1982 Arsenic Pollution Associated with Tailings at an Abandoned Gold Mine in 
Halifax County, Nova Scotia

J.M. Dale and B. Freedman, Department of 
Biology and Institute of Resource and 
Environmental Studies, Dalhousie University
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   Prefeasibility report was prepared to consolidate data generated by various Seabright Consultants. Used data in the 
financial analysis based on proven geological reserves of 998,026 at 1.24 g/tonne, as well as various sensitivity analysis 
figures. This prospectus was prepared for the purposes of financing the next stages towards production. 

Wright Engineers were responsible for directing metallurgical test work, investigating potential methods and costs for 
reclaiming tailings and determining the reasonable extent to which geological reserves can be considered as mineable. In 
addition, Wright Engineers prepared preliminary flowsheets and layouts for the plant facilities together with 
corresponding order of magnitude capital and operating costs with predicted accuracies of +/- 25%. Wright Engineers 
were not involved in evaluation of geological reserves and consequently has no opinion which may serve to classify as 
accurate or speculative Seabright statements regarding mineable reserves and grades. 

Studies have estimated 68% of tailings can be realistically mined, providing 677,000 tonnes of proven mineable reserves as 
feed to a mill. Operating costs of $11.26/tonne for mining and administrative charges have been estimated for mining and 
milling these tailings.  capital requirement of $2,672,650 including allowances for tailing pond rehabilitation, working 
capital and salvage value has been estimated. The project could be constructed in six months. 

With the purchase of excess milling capacity at the Gays River mine, the feasibility of transporting the mineable tailings 
(Montague and Oldham) from nearby deposits to Gays River has been studied and found to be a viable plan. 

This report the essential steps required to mitigate environmental concerns with the proposed mining plan, including site 
preparation (watercourse diversion, insitu drainage, and clearing vegetation and surface soil), excavation, grade control, 
abandonment, (re-establishing a permanent watercourse, contouring the land between mined area and tailings, and re-
vegetation as appropriate. The plan detailed that 90% of the contained arsenic and sulphides will be removed in the 
floatation process with the remaining material deposited in the Gays River tailings pond once a permit had been obtained. 
It was hoped to begin production in early 1986 at a reduced tonnages and increasing throughput to 2,000 tonnes per day. 
Indicated that a surface water monitoring program would be established in accordance with NSDOE guidelines. Indicated 
that the potential benefits at the Montague site would be the cleaning up of a derelict area, potential re-establishment of 
vegetation and fish and wildlife habitat, and long term improvement of water quality. 

Three tailings sites were examined during the past two months (1) Caribou (areas 1 & 6); (2) Oldham (area 1); and 
Montague (area 1). The areas were surveyed and mapped tying in as many 1982-83 sample pits as possible. The 1982-83 
baselines were re-established. Sample grids for each area were laid off on these perimeter maps of the areas. The samples 
grids were established in the field. Working from baselines of each area, all new sample locations were staked, marked, 
and flagged. All sampling was then carried out using a vibra core drill so that a full section of the deposit was determined 
at each sampling point. These full intersections ranging from 0.30 to 1.50 metres in length constitute each sample. The 
data was next plotted, and tonnage and grade calculations made as shown in the tables attached to the report, for 
Caribou, Oldham and Montague. 

Calculations of tonnage and grade were made for each of the three sites. Work carried out over the past 3 years indicates 
quite strongly that density of sampling downstream from the source of these old tailings becomes less important as one 
moves further away from this source due basically to better dissemination of the auriferous mineralization throughout the 
tailings. Maps of Oldham and Montague are attached to the report. Caribou is not considered for mining at the present 
time. 
Total Proven Ore at Montague = 47,179 tonnes @ 1.71 g/t grade. 
Two tailings samples were obtained from the Montague Mine to conduct assay/gold content, sulfur, Arsenic and iron 
content of the tailings "upstream" and "downstream", although no map is provided to show sample locations. 

One sample at Montague had a head assay of 0.372 g/t, 0.15% S, 0.34% As and 4.20% Fe
The second sample had a head assay of 0.256 g/t, 0.57% S, 0.86% As, and 4.09% Fe
In recent years, Nova Scotia has witnessed a resurgence in gold exploration. The public has responded with a request for a 
general information document on gold in Nova Scotia. This booklet has been written as an answer to this request. It 
contains brief descriptions of the history of gold mining in Nova Scotia, mining methods, occurrences and distribution of 
gold in the Province, production figures, and the geology and theories of ore formation of the gold deposits.

The stamp mill consisted of a number of vertically placed iron or steel rods that were lifted 10 to 18 inches (25 to 45 
centimetres) and dropped, by mechanical means, on the quartz at a speed of 50 to 80 drops per minute. One stamp was 
able to crush one ton of quartz in 24 hours. Stamp mills usually were set up in batteries of three to five stamps. Crushing 
capacity could be increased by adding more batteries.

The cost of power was high in the 1800s and it probably retarded the mining development. Cordwood or coal was used in 
highly wasteful steam plants. In some districts, waterwheels were utilized but the amount of energy produced was small.

There are three methods of extracting gold from crushed ore which have been in use since the early gold rushes: gravity 
separation, amalgamation and cyanidization. 

Amalgamation involves the 'dissolving' of gold in mercury. Mercury is added to the crushed ore and the free gold (gold 
physically separate from the impurities) is absorbed by the mercury. In one method, the gold-mercury mixture (amalgam) 
is first placed in a leather bag which is squeezed to remove the excess mercury. The amalgam is then heated in a closed 
system to evaporate the mercury. Lastly; the gold is melted into a saleable form.

In the 1880s, cyanidization replaced amalgamation as a more efficient means of extraction. In this method, crushed ore is 
dissolved in a mixture of lime and cyanide. The unwanted solids are removed by filtering. Zinc dust is added to the liquid, 
which causes gold to settle out of solution. Cyanidization is the most widely used gold recovery technique used in Canada 
and is the basis of the modern heap leaching process. Leaching solutions are poured over piles of crushed ore, and then 
collected and refined to extract the dissolved gold.

Montague operated from 1863 to 1940, with 65,196.9 ounces of gold produced
Licenses 12429 and 12545 were staked to cover the northeastern extension of the Montague Gold District. The Montague 
Mines produced over 68,000 oz. gold, being the fifth largest gold producer in Nova Scotia. Numerous shafts exist in the 
western part of License 12429. 
Results of mapping, prospecting, geophysical and geochemical surveys have outlined two linear conductive zones, one of 
which is related to the Iron Lead, a quartz vein which was mined along the strike to the southwest. A major cross-cutting 
fault zone was mapped which may be the locus of mineralization. Several drill targets were outlined. The area is within the 
Lake Major Watershed area which supplies water to the city of Dartmouth, and is subject to strict environmental 
regulations. To date it has not been possible to get drilling permission. It is hoped this situation can be rectified in April. 

The two licenses indicated were issued to Rainbow Resources on February 10, 1987 (Lic. 12429) and February 12, 1987 
(Lic. 12545). Both these licenses were transferred to Carrick Gold Resources Limited on July 22, 1987. Mineral rights to the 
tailings are owned by Seabright Resources, Inc. 
Work Completed for License 12429: Flagged and chained grid 8.1 km, geological mapping and prospecting, soil 
geochemical sampling (122 samples) and VLF Resistivity Survey and EM Survey of 5.1 km
Work Completed for Licence 12545: Flagged and chained grid 4.6 km, geological mapping and prospecting, soil 
geochemical sampling (51 samples) and VLF Resistivity Survey and EM Survey of 3.75 km

Samples were analyzed by Bondar Clegg and Company for gold. 

Jan-88 Report on Geological, Geophysical and Geochemical Surveys, Montague 
Licenses 12429 & 12545 

J. O'Sullivan

Gold In Nova Scotia Jennifer L.E. Bates, Department of Mines and 
Energy

14-Feb-86 Confirmation Sampling Program carried out at Oldham #1 and Montague 
#1 Tailings Areas

1987

Seabright Resources Inc. 

18-Mar-86 Seabright Resources Inc. Special Tailing License (SL-2-84) "Reclaimed 
Tailings"

Ed Thornton

27-Feb-84 Prefeasibility Report for Nova Scotia Tailings Project Wright Engineers Limited

1985 Seabright Resources Inc. Gold Tailings Recovery Concepts Jacques Whitford & Associates Limited
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   Carrick Gold Resources Limited obtained mineral rights over the northeastern part of the area from rainbow Resources in 
June 1987. Carrick acquired mineral rights over the remainder of the area in August 1988 through an option agreement 
with John A. Chisholm. Carrick has ben carried out surface geological, geochemical and geophysical surveys over the 
properties and has outlined a number of significant zones of potential gold mineralization. 

The two licences in the Montague group are contiguous. Highway 107 runs northwest through licence 11387 and a paved 
road gives access to Montague Mines. The eastern part of license 11387 and all of licence 14557 lie within the Lake Major 
Watershed and are subject to environmental restrictions for mine development. 

The Montague property shows good potential for the discovery of an economic gold deposit. Soil geochemical surveys and 
prospecting have lead to the discovery of a large slate and greywacke boulders containing local origin and are not 
associated with any previous working although some trenching had taken place some distance along the strike. Report 
further described geochemical conclusions
Extending for about 1 km along the strike from the western extent of workings on the most significant former producing 
vein (Skerry Lead) is a gold geochemical anomaly with values to several hundred ppb. There is only minimal evidence of 
previous trenching in the area and is no possibility of contamination. 
A wide zone of high soil geochemical values for gold and arsenic are present over the old workings. Many of these values 
are the result of contamination from previous operations but systematic geological and prospecting follow-up should lead 
to new gold zones being located. 

1990 Results of 1990 Arsenic Soil Survey Unknown Author

Carrick Gold Resources Limited has been carrying out exploration for gold on the Montague Mines area for the past four 
years. This years work was limited to some prospecting, geology, and environmental rehabilitation. The Montague 
Licences have continued to show potential for economic gold deposit; however, during the past year, due to financing 
problems, it has not been possible to carry out exploration on the same scale as in previous years. Work on the licences in 
1990 was confined to prospecting and some further geological mapping. It is planned that with the increased availability of 
funding in 1991, additional diamond drilling can be carried out. 

Old workings were examined on surface with a view to determining their suitability for possible reopening for 
underground exploration. A number of boulders and a couple of bedrock samples were located showing visible gold as pin 
head size speaks. These were mostly from old workings where we had previously found visible gold. None of these recent 
samples were assayed. 
Drill sites from the 1990 program were inspected after the snow melted to ensure environmental guidelines were 
followed. In August, during a dry period, a complaint from one of the local landowners of low water levels in his well was 
investigated. Two holes, MM-3 and 4, had been drilled 60 metres east of his well. Water levels in the casings of both holes 
had high water levels. To allay the land owners fears of our holes draining his water away, the two holes were cemented 
to 15 metres. This work was carried out by Logan Drilling. (No map provided in report). 

From time to time the retreatment of old gold mine tailings is considered. This report is an attempt to put the possible 
revenues in perspective to give a firmer basis for any feasibility study. 
For Montague, it was estimated that there are 104,042 tonnes of tailings in five areas, with a potential revenue values of 
$17.54/ton.
Prospector carried out searches along the roads and outcrops, on controlled or traversed lines (Skerry shaft as well as St 
Patrick's/York/Nugget/Meagher on MacAskill Ridge). Stripping was completed. Further work was completed on waste rock 
just south of Boyds Crusher. Assays on two samples from this area read 1.60 ppm and 16.20 ppm of Au. 

Prospector carried out searches along the roads, outcrops, steams  and tailings. Stripping was completed. Took one 
sample to test for assay and sampled 10 tailings samples, as well as panned for concentrate. Hand notes shows photo 
copy of Montague Mines photograph. Hand notes also indicate that the main impediment to tailings extraction has been 
the biohazard of possible release of arsenic and cyanide to the environment. Withe the advent of low grade heap leach 
extraction tailings of this grade now have commercial potential. Several companies have developed processor for the 
extraction of metal from waste material while detoxifying the tailings. Such a process might also be able to reclaim 
valuable land near the expanding greater Halifax area. Report hand notes list the environmental companies involved in the 
applied biosciences. 

Hand written notes further describes how tailings recovery could be a viable business in Nova Scotia and the benefits 
environmentally and financially to the area. 

17-Apr-96 Prospector's Statement Regarding Exploration Licence No. 1729 RL Marchant Prospector carried out searches along the roads and outcrops, on controlled or traversed lines (Skerry shaft). Stripping of 
waste rock was completed.

17-Apr-96 Prospector's Statement Regarding Exploration Licence No. 1730 RL Marchant Prospector carried out searches along the roads and outcrops, on controlled or traversed lines (Skerry shaft and between 
Skerry and Rose Leads). Stripping of was completed. Three samples taken for assays. 
New and efficient leaching technologies in the mining industry led to interest in former gold mines in Nova Scotia and 
their potential for new development. Unconsolidated material, such as mill tailings from former gold producers is now 
being seen as possible mill feed for such an operation. The former Montague Gold Mines was under consideration as a 
possible contributor to such an operation at the time of this study. 

This study had several objectives including determining the extent of tailings at the site using aerial photographs, separate 
the possible piles into confidence levels based on aerial photographs, and the third was to estimate the tonnage of 
material potentially available to excavate for the operations noted above; however, accurate depth measurements were 
not part of this study (Categories: Confirmed tailings, possible tailings - higher and lower confidence). 

Primary (area) calculations leading to tonnage measurements were performed on the tailings using measurements taken 
from the Faribault (1902) map of this district. Spatial data for the tailings came from 1992 government air photos. 

Conclusions: Tailings at Montague and other locations mined during the same period (and of similar grade) could form 
parts of a viable project to exploit their gold content. Modern milling and leaching technologies make this previously 
discarded material a target for new mill feed...No conclusions regarding history of site. 

Production: Reports from previous mining activities indicate an overall grade of over 1.6 oz. of gold per ton for veins 
mined in the deposit (Brunton, 1927). Ore generally consisted of high grade, vein quartz from the pay zones, which was 
crushed in stamp mills and fed over amalgam plates. Generally, oversize material was re-crushed to approximately 25 
mesh and, once over the amalgam plate, was fed through a variable sizing trommel that led to two Wifley tables. One 
table was for coarse materials and one was for gains. Efficiency of this milling technique was approximately 65-70%, 
indicating that a significant portion of the gold in the ore remained in the tailings. 

1997 Preliminary Investigation of Abandoned Mill Tailings at the Montague 
Gold District, Nova Scotia: Implications for Development Potential

R.F. Mills

Dec-88 Report on Geological, Geophysical and Geochemical Surveys, Montague 
Licences 11387 and 14557

John O'Sullivan

Jan-91 Report on Work Completed on Licences 11387 and 14557, Montague 
Nova Scotia for Year Ending 30 January 1991

John O'Sullivan

Oct-91 Estimation of Possible Revenue from Retreating of Nova Scotia Gold 
Mine Tailings

Mining Engineering

17-Apr-1995 Prospector's Statement Regarding Exploration Licence No. 1729 RL Marchant

2-May-1995 Prospector's Statement Regarding Exploration Licence No. 1741 RL Marchant
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   Richard Marchant acquired approximately 50 claims in the area within the past year. This report covers work completed 
on seven claims covered by licences 1729, 1730, and 1741, during 1996 and 1997. A compilation of existing data was 
made, including a digitized map showing significant results of previous surveys. The licences were prospected with 
emphasis on delineating areas with potential for greywacke hosted disseminated gold of the Brookfield/Moose River style. 
A preliminary survey of the tailings was made with a view to possible development, including cyanide leach of a test 
sample. 
Report indicates that recent activities at the mine included diamond drilling 14 holes; however, although Carrick 
intersected a number of significant gold values in the drill core, budget restrictions led to withdrawal from the property. 

Additional assaying of two samples of drill core has been carried out by R. Marchant but did not give significant gold 
returns. A limited test program on the tailings was carried out in 1996; however, further work was recommended. 

1-Feb-97 Prospector's Statement Regarding Exploration Licence No. 02118 RL Marchant Prospector carried searches of outcrops along Belt lead at edge of waste rock. Spent time investigating rock behind Boyds 
Crusher. Five samples taken.  

2-May-97 Prospector's Statement Regarding Exploration Licence No. 1741 RL Marchant Prospector carried out searches of outcrops along Skerry Lead on May 2, 1998, investigating waste rock in all areas. Spent 
time investigating rock behind Boyds Crusher. Five samples taken.  

2-May-97 Prospector's Statement Regarding Exploration Licence No. 1741 (second 
document with same label; however, different area searched)

RL Marchant Prospector carried out searches along the roads for outcrops, on controlled or traversed lines. A shallow trench was 
exposed above Bords Crusher to examine quartz. Assay on grab sample indicated 4.05 ppm Au above Boyds Crusher. 
Indicated that Boyds Crusher was active between the years 1898 and 1901. Collected 4 samples at base of crusher to test 
assay. 

13-Jun-97 Prospector's Statement Regarding Exploration Licence No. 03087 RL Marchant Prospector carried out searches along the roads for outcrops and floats, on controlled or traversed lines. Stripping was 
completed (2 samples near DeWolfe Lead). 

1-Feb-98 Prospector's Statement Regarding Exploration Licence No. 02118 RL Marchant Prospector carried out searches along the roads and streams for outcrops in the tailings pond. Four samples were 
collected for assay content. 

17-Apr-98 Prospector's Report, Montague Gold Mines, Licences #1729/1730 RL Marchant Prospector carried out searches for outcrops along the power lines for Licence No. 1730. Five grab samples were collected 
from the St. Patrick lead with the shaft being approximately 30' away. During the Prospector's Association meeting the 
past summer, it was noted that some members found visible gold at the base of the crusher (Boyds). 

13-Jun-98 Prospector's Statement Regarding Exploration Licence No. 03087 RL Marchant Prospector carried out searches along the roads and/or streams for outcrops and floats. Collected 2 samples near J. 
O'Sullivan's wells. 

2004 Nova Scotia Natural Resources Mineral Resources Branch, Report of 
Activities - 2003, ME Report 2004-1

Edited D. R. MacDonald Article: Multi-element Distribution in Humus, Soil, Till, Rock and Tailings Associated with Historic Gold
Districts of the Meguma Zone, Nova Scotia, Canada - T. A. Goodwin, P. K. Smith and M. B. Parsons ....... 7
Abstract: This multidisciplinary project examines the dispersion, transformation, and fate of metals and metalloids in the 
environment surrounding abandoned gold mines in Nova Scotia. From 1861 to the mid-1940s, gold was produced from 64 
mining districts in the southern part of the province. Most of the gold was recovered using stamp mills and mercury 
amalgamation, and an estimated 10-25% of that Hg was lost to the environment. In 2003, samples of tailings, humus, soil, 
till, rock, sediment, water, and vegetation were collected at 11 past-producing gold mines. Chemical analyses of 402 
tailings and sediment samples show the following concentration ranges: Hg <5 ng/g to 350 ug/g; and As 9 ug/g to 31 wt.%. 
The highest Hg concentrations are found near abandoned stamp mill structures, reflecting Hg loss during the 
amalgamation and retorting processes. Dissolved Hg levels range from 1 to 60 ng/L, and show a significant positive 
correlation with dissolved organic carbon at most sites. The results of this study demonstrate that gold mine tailings 
throughout Nova Scotia contain high concentrations of Hg, As, and other potentially toxic elements. The tailings remain 
chemically reactive, and have contributed to significant contamination of downstream receiving environments. 

General Mining Process in NS
In Nova Scotia, stamp milling and Hg amalgamation were the primary methods used for gold extraction. The 
amalgamation process involved crushing the ore to sand- or silt-sized material, then washing the pulp over Hg-coated 
copper plates. Some of the free gold combined with the Hg to form an amalgam, which was periodically scraped off the 
plates and heated in a retort to recover gold. As a general "rule of thumb," one ounce of Hg was used for each ounce of 
gold in the ore to obtain satisfactory recovery rates. At most mills, 10-25% of the Hg used was routinely lost to the 
environment through flouring (i.e. subdivision of the amalgam into fine particles) sickening of the Hg (i.e. formation of Hg-
sulfides), evaporative losses during retorting, and careless handling Hg by mill personnel (EPS, 1978). Considering the total 
reported gold production of approximately 1.2 million troy ounces, more than 9000 kg of Hg may have been lost to the 
tailings and/or atmosphere as a direct result of gold mining in Nova Scotia. 

- Montague Mines was not a selected site in this study, thus no additional information regarding history of the site.

The Halifax Regional Water Commission (HRWC) operates 7 small systems (4-groundwater, 3-surface supplies), in smaller 
communities outside the urban core, that are independent from the major distribution systems associated with the 
Pockwock Lake, Lake Major and Bennery Lake water supply areas. The Plant Operations department operates these 
systems with each having their own water source, use a variety of treatment technologies and have from 9 to 300 
customers.

The Source Water Protection Plan is specific to the Collins Park Subdivision Small System that is located north of Fall River 
on the northeast side of Lake Fletcher. The area of Montague mines falls within the Source Water Protection area 
designated by Halifax Water for Collins Park. 
Collins Park was developed in the early 1970s using on-site water and sewage services. Elevated arsenic concentrations 
were found in a considerable number of drilled wells in the late middle to late 1970’s, and in 1984/85 the Municipality of 
the County of Halifax constructed a water treatment and distribution systems to service the area.

The HRWC does not have management control within the Shubenacadie River Watershed. Development is controlled by 
the Halifax Regional Municipality (HRM) Municipal Planning Strategy (MPS), which is currently under review for unserviced 
areas.
The Shubenacadie Watershed Environmental Protection Society (SWEPS) was formed in 1993 with a mission to maintain 
lake water quality to at least 1990 standards (if not to improve the quality) for economic, environmental, recreational, and 
life supporting purposes.
The HRWC currently follows the Water Quality Sampling and Permit Compliance Manual that details sampling and 
reporting procedures for each of the systems HRWC manages. In addition, to this regular monitoring to maintain 
operating permits, HRWC needs to meet provincial regulations that specify quality standards for water produced, and 
needs to meet or exceed the Guidelines for Canadian Drinking Water Quality.

20-Oct-07 Montague Mine Exploration Report, Montague Gold  Mine - Dartmouth, 
NS

Richard Marchant Numerous prospecting work has been done around the property, rock samples were collected and examined for visible 
gold and other mineral compositions. The tailed sands from eth old gold mines were also examined and some took for 
analysis. Some of the rock samples were examined through Dalhousie's Mineral Engineering Centre for gold and silver 
analysis. From the prospecting work, a subsequence trend of finding small amount of visible gold or natural minerals are 
found within the white quartz that runs through the slate rock bed. however, the width of the quartz that runs through the 
rock is always very narrow. Gold and other minerals are commonly found between the quartz and bedrocks or within the 
quartz, that also implied that most of the gold around the mine would concentrate around narrow strips. With the 
samples analysed from the engineering centre, gold was found for about 3.84 mg/kg from a drill site MM12 (north of 
Skerry shaft) trench sample and that Kirkland Lake gold is <0.005. A platinum nugget like metallic nugget was found around 
the property (by Brad Marchant following hurricane Juan which blew over some large Pine trees, which is still in the 
process to be analysed and studied by the academia group. The images show similar characteristic with some platinum 
nugget found by the other party. 

2008 Nova Scotia Natural Resources Mineral Resources Branch, Report of 
Activities - 2007, ME Report 2008-1

Edited D. R. MacDonald No articles published related directed to the Montague mine site

In 2008 Maritime Testing conducted a modified Phase II ESA.  Several areas of concern were identified in the RFP:
- Elevated As and/or Hg in tailings samples from the site.
- Proximity of residential homes to the Site and potential health implications.
- Lack of delineation of the metals contamination toward the residential homes.

Soil samples were gathered from tailings and from area surrounding tailings (59 locations). The BHs were drilled in the 
tailings and finished with MWs.  Select soil samples were analyzed along with GW samples from each well. The results of 
the Phase II ESA identified elevated levels of As and/or Hg in soil and GW in excess of CCME residential guidelines.  A 
summary of relevant environmental findings is provided below:

- Elevated Hg concentrations in the 2mm soil fraction appear to be associated with the locations of the former Stamp Mill, 
in the central tailings area and in areas downgradient of the pre-identified tailings area. Lower values were identified in 
the wooded areas east of the tailings area. Hg concentrations in GW from all MWs met applicable CCME guidelines.
- Three split tailings samples analyzed at ACME reported lower Hg and As than the 200 mm fraction, but higher As results 
than 150 um sample analyzed by Maxxam. A value of 2.1 % As was reported in sample MM-52.
 - Elevated As concentrations were reported in the 2 mm soil fraction in the central tailings locations, in several former 
Stamp Mill / Waste rock pile areas and the edge of the treed area east and southwest of the pre-identified tailings area.  
The As results for the 150 micron fraction are generally comparable to the 2mm fraction results.  As concentrations in all 
GW samples from the January and May 2008 events all exceeded the applicable CCME guidelines for As in GW. No 

        

Maritime TestingModified Phase II Environmental Assessment, Former Gold Mine Site, 
Montague Mines, NS

Jan-09

Jun-07 Collins Park Small System Source Water Protection Plan, Halifax Regional Water Commission

Jul-04 Distribution, cycling, and fate of mercury and associated elements at 
historical lode gold mines in Nova Scotia, Canada; Geological Survey of 
Canada and Nova Scotia Department of Natural Resources; 7th 
International Conference on Mercury as a Global Pollutant

Michael B. Parsons, Paul K. Smith, Terry A. 
Goodwin, Gwendy E.M. Hall, Al. L. Sangster & 
Jeanne B. Percival

17-Apr-97 Report on Prospecting, Tailings Assessment and Compilation of 
Information Licences 1729, 1730, and 1741, Montague Gold Mines 
District, Nova Scotia

John O'Sullivan
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   -shows location of 3 crushers, shafts, quartz veins, tailings, crown land, waterways and swamps. 

Abstract: Between the 1860s and 1940s historical gold mining operations generated over 3,000,000 tonnes of tailings at 64 
districts throughout mainland Nova scotia. This study focuses on hydrogeochemical processes controlling the mobility and 
attenuation of arsenic (As) and lead (Pb) at the Montague and Goldenville districts. results from a previous sampling 
program at Montague investigating the role of hardpans on As cycling show precipitation and dissolution of scorodite 
(FeAsO₄·2H₂O) and amorphous iron (Fe) arsenate dominantly control vadose zone water chemistry. The present study 
investigates stability of As- and Pb-bearing phases, from the tailings surface to a depth of approximately 2 m.

Conclusions: Release of As from gold mine wastes can result in negative impacts on water quality. Secondary phases such 
as scorodite and amorphous Fe arsenates can provide a temporary form of natural attenuation; however, these phases 
may dissolve under certain types of tailings covers. Preliminary results from pore water chemistry and petrography 
indicate that ca and Pb phases are also present in tailings from Nova scotia. Detailed characterization of the hydrogeology 
of these abandoned mine tailings and further analyses of solid and aqueous phases are underway to provide science-
based guidelines to help guide future remediation decisions.

Abstract: Windblown and vehicle-raised dust from unvegetated mine tailings can be a human health risk. Airborne
particles from As-rich abandoned Au mine tailings from Nova Scotia, Canada have been characterized in
terms of particle size, As concentration, As oxidation state, mineral species and texture. Samples were
collected in seven aerodynamically fractionated size ranges (0.5–16 lm) using a cascade impactor
deployed at three tailings fields. All three sites are used for recreational activities and off-road vehicles
were racing on the tailings at two mines during sample collection. Total concentrations of As in the
<8 lm fraction varied from 65 to 1040 ng/m3 of air as measured by proton-induced X-ray emission (PIXE)
analysis. The same samples were analyzed by synchrotron-based micro focused X-ray absorption near edge spectroscopy 
(lXANES) and X-ray diffraction (lXRD) and found to contain multiple As-bearing mineral species, including Fe–As weathering 
products. The As species present in the dust were similar to those observed in the near-surface tailings. The action of 
vehicles on the tailings surface may disaggregate material cemented with Fe arsenate and contribute additional fine-
grained As-rich particles to airborne dust. Results from this study can be used to help assess the potential human health 
risks associated with exposure to airborne particles from mine tailings.

- no information relating to history of Montague mine site

Geochemical baselines in forest soils were determined for the two sites.  Below are a couple tables summarizing the 
findings of Montague (Note figures show sampling locations and mine shafts):

Nov-15

Review of the Environmental Impacts of Historic Gold Mine Tailings in NSOct-15 Nova Scotia Natural Resources, Geoscience and 
Mines Branch

Report summarizes environmental impacts of all NS sites.  Below are relevant findings to Montague only.

- Tailings Mass: 121,816 tonnes
- Gold produced: 68,139 oz
- Average As in tailings: 13,651 ppm
- Max As in tailings: 41,299 ppm
- As is by far the most important COCP as 97% of samples from ALL mine sites exceeded CCME.
- Report refers to Phase II ESA in 2008 (discussed above) for GW conditions. 
- Report also refers to DeSisto (2014) study which looked at GW conditions at Montague and Goldenville using 
piezometers, seepage meters, hydraulic conductivity testing (slug), and pore water chemistry analyses.  Concentrations of 
dissolved As in the tailing's pore water were high. A total of 29 pore water samples were collected and the maximum and 
median As concentrations in the saturated zone were reported to be 45,000 ug/L and 620 ug/L, respectively.
- Water wells discussion provided; however, no specifics to Montague.
- Surface water discussion provided; however, no specifics to Montague.
-  Air Quality - Corriveau et al. (2011) collected dust samples in 2004 at Montague, Goldenville and Seal Harbour. Results 
indicated that total As ranged from 637 ng/m3 to 11,260 ng/m3.  The results for Montague exceeded the Ontario Ambient 
Air Quality Guideline for As of 3,000 ng/m3.
- Ecological Receptors - A study of As levels in meadow voles at Montague found that voles living near tailings had higher 
As levels compared to those living at background sites. Sub-cellular effects were observed in the voles with higher As 
exposures.  Authors determined that As was being transported through the food chain at Montague (Saunder et al. 2011).
- Risk Assessment - No specific results to Montague; however, bioaccessiblity tests show a range of 0.1% to 49% of As in 
tailings from different mine sites. An average of 13% was recorded.
- Risk Management - "Remediation strategies Remediation strategies for mine tailings commonly involve clean soil covers 
to reduce direct human and ecological exposure, dust generation, water infiltration, and sediment erosion and transport. 
A significant amount of research into the design of soil covers for capping the tailings has been completed for the gold 
mine tailings in Nova Scotia. The majority of work has been completed at the Montague site. The research has focused on 
whether or not covers will alter geochemical conditions and promote arsenic leaching (DeSisto et al., 2010, 2011), the 
performance of various cover designs (Kavalench and Jamieson, 2012; Hosney and Rowe, 2013), and the optimization of 
soil amendments for re-vegetating the tailings (Piorkowski, 2014)."

Nova Scotia Department of Natural Resources, 
Mineral Resources Branch

Map: Historical Gold Mining in Nova Scotia, Montague Area, Part of NTS 
Sheets 11D/12 and 11D/11, Halifax County, Nova Scotia

2009

29-Apr-11 M.C. Corriveau a, H.E. Jamieson a, , M.B. 
Parsons b, J.L. Campbell c, A. Lanzirotti d

Direct characterization of airborne particles associated with arsenic-rich 
mine tailings: Particle size, mineralogy and texture, Applied Geochemistry 
26 (2011) 1639–1648

Stephanie L. Desisto, Michael B. Parsons, 
Heather E. Jamieson

Using hydrogeochemical data to improve remediation of historical gold 
mine tailings in Nova Scotia, 2010 IMWA "Mine Water and Innovative 
Thinking” Conference

2010

Establishing geochemical baselines in forest soils for environmental risk 
assessment in the Montague and Goldenville gold districts, NS, Canada

Natural Resources Canada, Geological Survey of 
Canada
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   Abstract: Mine tailings at historical gold districts in Nova Scotia, Canada, contain high concentrations of arsenic (As) and 
mercury (Hg), which may represent a risk to ecosystems and human health. Two sites, Montague and Goldenville, are of 
particular concern as tailings are located close to residences and are occasionally used for racing off-road vehicles. Risk-
assessment calculations require knowledge of the naturally occurring concentrations of As and Hg in soils overlying 
mineralized bedrock within these gold districts. In this study, we collected samples of the top 0–5 cm of surface soil (the 
Public Health layer) from 46 sites near Montague, and 39 sites near Goldenville. Samples of individual soil horizons (H, Ae, 
B, and C) were also taken from selected sites to evaluate the vertical distribution of elements in the soil profile. Results 
show that the concentrations of As and Hg in all soil horizons are generally higher down-ice, southeasterly, of the ore 
zones in both districts, reflecting glacial erosion and transport of mineralized bedrock. Analysis of the top 0–5 cm of soils 
shows the following ranges in As and Hg concentrations (<2 mm size fraction): Montague: As, 4–273 mg/kg (median 42 
mg/kg); Hg, 72–490 μg/kg (median 164 μg/kg); Goldenville: As, 2–140 mg/kg (median 13 mg/kg); Hg, 39–312 μg/kg 
(median 114 μg/kg). In general, the concentrations of As are highest in the B and C horizons, whereas Hg concentrations 
are highest in humus (H). Results from this study have been used to assess the distribution of tailings at these sites, and to 
help guide risk-management decisions..

In Nova Scotia, As is naturally enriched in rocks, soil, sediment, surface water and groundwater throughout much of the 
province, particularly in areas underlain by bedrock of the Meguma Supergroup (Fig. 1; Goodwin et al. 2010). Elevated As 
concentrations and related health effects have been studied since the late 1970s, when a resident living near a past-
producing gold district was diagnosed with chronic arsenic intoxication after drinking contaminated well water (Grantham 
and Jones 1977; Hindmarsh et al. 1977; Meranger et al. 1984; Dummer et al. 2015). The highest concentrations of As in 
Nova Scotia are found within 64 gold mining districts, which have been mined intermittently from 1861 to the present day. 
Arsenopyrite (FeAsS) occurs naturally in these gold deposits, and As is present at high concentrations in the mine wastes 
(10 mg/ kg to 31 wt.%; median 2550 mg/kg; n = 482). Historically, most of the gold was recovered using Hg amalgamation, 
which has also led to high Hg concentrations in mine tailings (<5 μg/kg to 350 mg/kg; median 1640 μg/kg; n = 482) 
(Parsons et al. 2012).

This paper summarizes results from soil sampling surveys carried out in 2007 at the past-producing Montague and 
Goldenville gold districts in Nova Scotia. Both of these sites contain mine tailings located close to residential properties 
and which are occasionally used for racing off-road vehicles. The main objectives of this study were to: (1) establish 
baseline concentrations of As, Hg, and other elements in soils overlying mineralized bedrock within these mine districts; 
(2) assess the vertical distribution of metal(loid)s in the soil, and the relative contributions of natural versus anthropogenic 
sources; and (3) evaluate the role of organic carbon, soil grain size, and digestion protocol in controlling metal(loid) 
concentrations. Results from this study can be used to support ecosystem and human health
risk assessments, and to help guide management actions at historical gold mine districts in Nova Scotia and at similar sites 
worldwide.

Abstract: The distribution of arsenic in the province’s well water compared to available bedrock geology mapping was 
investigated to further advance the understanding of the relationship between arsenic occurrence in well water and 
various bedrock units, and to develop a new risk map to communicate the risk of arsenic exposure to well owners. Arsenic 
exposure in well water is associated with a range of adverse health effects, including increased incidence of skin and 
internal cancers.

Arsenic in well water in Nova Scotia is principally attributed to geogenic sources, including arsenopyrite and arsenian 
pyrite, which is hosted in various bedrock types. Bedrock geology is therefore the most important provincial-scale control 
on the distribution of arsenic concentrations in well water, and it is mainly drilled wells that are associated with elevated 
levels of arsenic. Available arsenic in well water data were compiled for drilled wells and a source aquifer (i.e. bedrock 
unit) was assigned to each sample location. The frequency of arsenic in well water samples exceeding the Health Canada 
maximum acceptable concentration (MAC) of 10 μg/L was tabulated for the province’s five major groundwater regions 
and over 60 bedrock units. Based on the observed exceedance rates of the Health Canada MAC for arsenic in well water 
for the various bedrock units, an arsenic in well water risk map was produced dividing the province into low- (<5% 
exceeding), medium- (5 to <15% exceeding) and high- (≥15% exceeding) risk zones.

Both the highest concentrations (i.e. >1000 μg/L) and exceedance rates were found in the metamorphic and plutonic 
groundwater regions of Nova Scotia, largely due to the presence of arsenic mineralization in these rocks. The study 
highlighted other potentially important controls on arsenic occurrence and mobility including metamorphic grade, contact 
metamorphism and the geochemical environment. Well water samples collected from Goldenville Group and South 
Mountain Batholith bedrock aquifers in southern Nova Scotia were associated with the highest frequency of arsenic 
exceeding the safe limits for drinking water (>40%), and these aquifers are situated in areas of high-density domestic 
groundwater use. Demographic analyses indicate that over 80,000 households (37%) are in high-risk areas, and the overall 
frequency of private well water exceeding safe drinking water limits in Nova Scotia may be as high as 20% (~90,000 
persons). The risk map will be published in several formats to communicate risk to private well owners in Nova Scotia with 
the aim encouraging appropriate well water testing and treatment and preventing disease.

Arsenic is a widespread naturally occurring contaminant in Nova Scotia’s groundwater and is therefore a concern for many 
of the province’s private well owners. Recent studies have demonstrated that arsenic body burden (total amount of 
arsenic in a person’s body) among Nova Scotians is largely related to well water exposure (Cull, 2011; Yu et al., 2013).

12-Nov-15 Establishing geochemical baselines in forest soils for environmental risk 
assessment in the Montague and Goldenville gold districts, Nova Scotia 
Canada; Atlantic Geology 51, 364-386(2015)

Michael B. Parsons and Megan E. Little (Natural 
Resources Canada, Geological Survey of Canada)

May-17 An Arsenic in Well Water Risk Map for Nova Scotia based on Observed 
Patterns of Well Water Concentrations of Arsenic in Bedrock Aquifers, 
Nova Scotia Department of Natural Resources Geoscience and Mines 
Branch, Open File ME 2017-003

G. W. Kennedy and J. M. Drage
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   Abstract: Gold mining in Nova Scotia dates back to the mid-1800s. Historical industrial practices generated over 3,000,000 
tonnes of finely-ground mine wastes (tailings), the majority of which were deposited into lakes, streams, wetlands and low-
lying areas close to the mill sites. These legacy tailings typically contain high concentrations of mercury (Hg) and arsenic 
(As) and continue to impact downstream environments to this day. The objective of this review is to critically examine and 
summarize existing knowledge on the transfer and bioaccumulation of Hg and As in aquatic and terrestrial organisms 
exposed to legacy gold mine tailings in Nova Scotia. This review reveals that as of mid-2019, 23 previous studies have been 
completed on this subject. Several of these studies were based on small sample sizes, or had other limitations, such as 
missing identification of biological species. Despite these limitations, the data in these publications clearly indicate that 
both Hg and As from abandoned gold mine sites in Nova Scotia are bioaccumulating in plants, fungi, freshwater and 
terrestrial invertebrates, marine mollusks, amphibians, fish and mammals. In many cases, concentrations of MeHg exceed 
Canadian Council of Ministers of the Environment (CCME) safety guideline values for consumption of wildlife; however, no 
guideline values are in place for either total mercury (THg) or As. No studies were found examining tailings-related Hg or 
As accumulation in lichen, reptiles, or large mammals. This review concludes that further research on bioaccumulation 
and biomagnification of tailings-related Hg and As is needed to understand the overall impact of historical tailings on the 
aquatic and terrestrial ecosystems and species of Nova Scotia. More detailed studies are vital for guiding risk-management 
decisions and future land-use practices for these contaminated sites.

The Montague District includes both the main Montague Gold Mine site and several separately named mines and ore 
processing sites. There is a reporting bias within this literature review, with the largest datasets and number of studies 
associated with the Montague, Upper Seal Harbour (USH) and Lower Seal Harbour (LSH) districts

The earliest report, Eaton (1978), conducted broad surveys of three gold mine districts (Montague, Mount Uniacke and 
Oldham) and collected ferns, grasses, mosses and rooted aquatic vegetation during the summer and early autumn of 
1977. Plant samples in this study were characterized broadly (e.g., “grass”, “moss”). Mercury concentrations (ww)
ranged from 0.01 to 1.05 ppm at Montague,

Terrestrial and shoreline plants (n=8 species) at Montague District were again assessed by Dale and Freedman (1982) in a 
detailed plant survey at various sites along the main tailings flats and in the cross-cutting Mitchell Brook. Average [As] in 
plants from tailings sites ranged from 11 to 834 ppm dw (median = 101 ppm), compared to 0.5 to 6 ppm (median = 2 ppm) 
in reference plants from Fleming Park, NS.
Water striders (genus Gerriae, n=3) collected by Eaton (1978) from Mitchell Brook within the Montague District had [Hg] 
ranging from 0.13 to 0.25 ppm dw. Brooks et al. (1982) also sampled aquatic invertebrates from along the tailings-
impacted area of Mitchell Brook, and found that composite samples of caddisflies (genus Trichoptera) and mayflies (genus 
Ephemeroptera) had [As] ranging from 0.002 to 0.059 ppm dw. No reference data were included in either of these studies.

Terrestrial invertebrates at historical tailings sites have been described in two publications (Moriarty et al. 2009; Button et 
al. 2012). Moriarty et al. (2009) assessed [As] amongst a variety of taxonomic groups (including spiders, grasshoppers, 
ants, flies and earthworms) collected from the Montague, USH and LSH districts. They found that organisms from all 
categories had elevated TAs compared to those at reference sites, including moths which had up to 22 ppm dw As at 
Montague, compared to 0.13 ppm dw at a reference site along East Brook (Moriarty et al. 2009).

In their 1978 report, Eaton (1978) included [Hg] for frogs (n=16) and toads (n=1) of unidentified species, living within the 
Oldham, Mount Uniacke and Montague gold districts. The amphibians had [Hg] ranging from 0.03 to 0.06 ppm ww at 
Montague (n=6), however, no reference data were provided (Eaton 1978). 
Eaton (1978) included a number of eel (n=14), bass (n=1), perch (n=5) and trout (n=5),
collected from the Montague and Oldham districts, with [Hg] of 0.12-0.75 ppm ww
(Eaton 1978). No reference data were included, but this initial study demonstrated a number of fish from both sites that 
surpassed the current Hg CFIA safety guideline for edible fish tissue of 0.5 ppm ww (CFIA 2011).

An exposure experiment was later conducted by Dale and Freedman (1982), by placing 10 banded killifish (Fundulus 
diaphanous) originally caught from a non-contaminated site (Fleming Park, NS) in contained cages for four weeks in the 
tailings affected Mitchell Brook (Montague District). The study site was located in an area previously determined to have 
the highest water [As] in that stream (Brooks et al. 1982). Results showed substantial As accumulation in fish caged in 
Mitchell Brook, (0.639 ppm ww) compared to fish caged at a reference site (0.446 ppm ww), by the end of the experiment. 
Two native banded killifish were also accidentally caught in the Mitchell Brook cages during the experiment, and were 
found to have [As] of 4.02 and 4.77 ppm ww; surpassing the current TAs CFIA guidelines of 3.5 ppm ww for edible fish 
tissue (CFIA 2018). Although this is not a commonly eaten fish in Nova Scotia, it is a forage fish for larger sportfish such as 
brook trout, Atlantic salmon, along with waterfowl (COSEWIC 2003).

Four mammal species (from five publications) have been studied for bioaccumulation of tailings-specific Hg and/or As in 
Nova Scotia. Mammals include meadow voles (Microtus pennsylvanicus), shrews (Sorex cinereus), hares, and mice of 
unspecified species (Eaton 1978; Saunders et al. 2010, 2011; Koch et al. 2013). A number of small rodents (mice of 
unspecified species) were first included in the Eaton (1978) survey. Animals from Oldham, Mount Uniacke and Montague 
districts had [Hg] of 0.01-0.064 ppm ww (n=4), with the highest concentration found in a mouse at Mount Uniacke (Eaton 
1978).
Small rodents from the Montague District were again assessed by Saunders et al. (2010), who conducted a study on 
meadow voles (Microtus pennsylvanicus) living at or near tailings flats. Vole [As] tissues (including digestive, non-digestive 
and liver tissues) ranged from 2.1 to 6.2 ppm ww (n=10), compared to 0.25 to 0.53 ppm ww (n=10) at a nearby reference 
site off Montague Road (Saunders et al. 2010). Saunders et al. (2011) published similar results in voles from USH and LSH 
districts, where the animals had [TAs] of 0.52-2.5 ppm ww, compared to 0.19-0.48 ppm ww at a reference site. The 
animals were known to feed mainly on terrestrial invertebrates, which were previously shown to be highly contaminated 
at the Montague, USH, and LSH gold districts (Moriarty 2009; Button et al. 2012). Accordingly, prey items and stomach 
contents of the voles were analyzed, and elevated [As] were found; 7.6 ppm ww in animals from Montague, and 4.2 ppm 
ww in animals from the Seal Harbour area, compared to 0.44 and 0.48 ppm ww in animals from reference sites, 
respectively (Saunders et al. 2010, 2011).

2019 Conceptual Closure Study for Historic Montague Mine Tailings Areas, 
Halifax, Nova Scotia

Intrinsik Corp., Wood Canada Limited, Klohn 
Crippen Berger Ltd. And EcoMetrix

A Conceptual Closure Study for Historic Tailings at Montague Mine was prepared for the site in 2019. The 2019 study 
indicated arsenic is a naturally occurring element in the rocks from many parts of Nova Scotia at elevated levels due to the 
natural geologic conditions of the area. The Montague gold deposit contains naturally occurring arsenopyrite, an iron-
arsenic-sulphide mineral. Arsenic concentrations ranging from several hundred up to 41,000 mg/kg (4.1%) are present in 
the tailings area. By comparison, the NS Environment (2014) human health soil quality guideline is 31 mg/kg.  Mercury was 
added during the mine extraction process and is also present in the tailings, but at concentrations that are typically lower 
than the human health and ecological soil quality guidelines of 6.6 mg/kg (NS Environment, 2014). 

The 2019 study summarized that there has been considerable geochemical characterization of the main tailings area and 
surrounding soils present at this site, with early studies starting in the late 1970s and early 1980s, and extensive research 
from 2005 to present.  Pivotal studies include the 2005 – 2006 geochemical characterization work conducted by the 
Geological Survey of Canada (Parsons et al, 2012), subsequent studies stemming from this early work through 2015 - 2016, 
which include a 3 year study examining potential remediation strategies for the site.

NS Lands Inc. issued a request for proposal in 2018 that called for the development of a conceptual closure plan for the 
site with a focus on the portions of the property that are owned by the Crown.  The objectives of this project were as 
follows:

•	Identify gaps in the available information.
•	Conduct additional field investigations to address the information gaps.
•	Develop criteria for closure.
•	Develop a conceptual closure plan for the Site with a Class D cost estimate and level 1 schedule, recognizing that there 
may be more than one option available to close the site. 
The Project was awarded in October of 2018.  Detailed investigative field studies were conducted to further the 
understanding of arsenic and mercury in the tailings, shallow groundwater, and nearby wetland and stream environments. 
In addition, sampling in tailings areas which were previously uncharacterized was also conducted.  Closure criteria for both 
human health, and ecological health were developed using a tiered approach, and standard methods. As the project 
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Figure 3-1:  Montague Gold Mines – Study Area 

Notes: 
1) Blue shaded areas from Messervey (1938). 
2) Orange shaded areas from Smith and Goodwin (2009). 
 



 

   

APPENDIX A 
 

Site Plans



 

   

APPENDIX B 
 

Aerial Photographs



 

   

APPENDIX C 
 

NSE Environmental Registry Response   



 

   

APPENDIX D 
 

Site Photographs  



 

   

APPENDIX E 
 

Historical Document Review Table  



 

   

APPENDIX F 
 

1908 Site Plan and Section  



 

   

APPENDIX G 
 

2019 Tailings Study Area 


	1.0 INTRODUCTION
	1.1 BACKGROUND
	1.2 SCOPE OF WORK
	1.3 OBJECTIVE

	2.0 SITE ASSESSMENT PROCESS
	2.1 Scope and Limitations
	2.2 Methodology
	2.2.1 Document Review
	2.2.2 Interviews
	2.2.3 Site Visit


	3.0 PHASE I ESA FINDINGS
	3.1 sITE DESCRIPTION
	3.1.1 Site Location
	3.1.2 Site Occupancy
	3.1.3 Site Property Features
	3.1.4 Services
	3.1.5 Hydrology
	3.1.6 Topography
	3.1.7 Geology
	3.1.8 Adjacent Land Uses

	3.2 HISTORICAL REVIEW
	3.2.1 Aerial Photographs
	3.2.2 Fire Insurance Plans
	3.2.3 City Directories
	3.2.4 Interviews
	3.2.5 Previous Historical/ Environmental Reports
	3.2.6 Provincial Environmental Registry Response
	3.2.7 Summary of Historical Review

	3.3 SITE VISIT FINDINGS
	3.3.1 Air Emissions
	3.3.2 Asbestos
	3.3.3 Chemical Storage, Handling, and Spills
	3.3.4 Dumps, Landfills and Incinerators
	3.3.5 Lead-Based Products
	3.3.6 Mechanical Equipment
	3.3.7 Mercury
	3.3.8 Methane
	3.3.9 Mould and Human Environment
	3.3.10 Ozone-Depleting Substances
	3.3.11 Pesticides
	3.3.12 Pipelines
	3.3.13 Polychlorinated Biphenyls
	3.3.14 Radioactive Materials
	3.3.15 Radon
	3.3.16 Site Infilling
	3.3.17 Subsurface Utility Locations
	3.3.18 Storage Tanks
	3.3.19 Sumps and Drains
	3.3.20 Surface Staining and Stressed Vegetation
	3.3.21 Urea Formaldehyde Foam Insulation
	3.3.22 Waste Management
	3.3.23 Water Supply
	3.3.24 Adjacent Properties


	4.0 CONCLUSIONS
	5.0 RECOMMENDATIONS
	6.0 CLOSURE
	7.0 REFERENCES
	appendices.pdf
	Montague Historic Report Review_10Sep2020-reduced.pdf
	Report Summ. (print for report)





