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Executive Summary

Dillon Consulting Limited (Dillon) was retained by Halifax Regional Municipality (HRM) to conduct a
Phase I/Il Environmental Site Assessment (ESA) along the Mitchell’s Brook and Barry’s Run properties,
which are located at Port Wallace within Dartmouth, Nova Scotia (herein referred to as the “subject
property” or the “site”). The Site is being considered for future development of the adjoining lands.
Historic information reviewed as part of the Phase | ESA has demonstrated there are metals impacts in
soil, sediment, and surface water due to historic tailings operations up gradient of the Site (i.e., at the
former Montague Gold Mines site). Prior to advancing the development around the Site, HRM needs to
understand the existing human health and ecological risk, and also identify potential development
controls or restrictions to manage future human health and ecological risk.

The Phase Il ESA was completed to provide information regarding sediment contamination, general
distribution, and metals concentrations in surface water on-site. Sediments were obtained using several
sampling techniques to accommodate the various sediment matrices and recover acceptable quality
sediment cores for analysis. In addition, the organic deposits (i.e., bog/fen complex), which is found
adjacent to Mitchell’s Brook and Barry’s Run was manually probed to determine the depth of the
organic material and potential presence of deeper underlying sediments containing metal impacted
tailings.

The results of the sediment analytical results demonstrated that the bog/fen complex has been evolving
over thousands of years and that sediment underlying it are typical of local geological formations.
However, sediments in the channel were found to be impacted by heavy metals, both in the more
recent organic deposits as well as the underlying tailings. Historic information and remnant debris at the
outflow to Barry’s Run indicates there was once a control structure present that may have been used to
either control flows, or backup the surface water and flood the bog/fen complex to capture tailings,
possibly up to the edge of the existing treeline. Although not part of the Phase Il ESA scope, it is possible
that tailings may have impacted the surface vegetation root zone of the bog/fen complex if historic
flooding occurred, representing a potential human health or ecological risk. Due to the shallow water
depths near the upstream brook areas, additional human or ecological health risks may be associated
with sediments. Based on anecdotal information, local residents also fish within the Site area and this
may represent a human health issue if fish are consumed.

Although the Phase Il ESA was not meant to fully delineate or quantify volumes of impacted media, the
study has made several conclusions and recommendations. As there is a concurrent study to assess the
former Montague Gold Mines area and tailings, it is recommended that any final risk controls or
management for this Site be coordinated with the outcomes of the mine study to provide an
overall/consistent risk control framework. Additional information is required to confirm whether
environmental risks are present, and include:

» Additional characterization for metals/TOC of near surface organics/peat from the bog/fen complex;
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¢ Information on types of ecological receptors present onsite and their habits;

e Details of site-specific risk-based criteria currently being developed for the Montague Mines sites as
part of the closure plan; and,

e The methods/approach being established for the Closure plan of properties that are “off Crown
lands” included in the ongoing Montague Mines closure study.

Based on Dillon’s understanding of the Site, including the Site’s current uses and proposed future
residential development on lands adjacent to the Site, the following exposure scenarios and receptor
pathways are likely applicable to this site:

e Children playing in the bog/fen complex for recreational purposes;

e Children playing in shallow portions of Mitchell’s Brook for recreational purposes;

e Fishing activities and fish consumption in Mitchell’s Brook and Barry’s Run; and

e Impacts to ecological receptors.

Until further information is known about potential risks to human health and ecological receptors, the
degree of uncontrolled recreational use/fishing should be carefully evaluated. A risk assessment is
recommended to obtain data concerning potential risks to human health and ecological receptors.
Pending the results of a risk assessment, a risk management plan that incorporates appropriate
engineering and administrative controls is also recommended.

Acadia University conducted a supplemental study of near surface sediments to detail metal
concentration distribution with depth (top 300mm sediment layer) in Barry’s Run. The study has
evidence to suggest that, while there may have been a historic period where Barry’s Run was
recovering, there are now near surface sediments with arsenic concentrations similar to old tailing
deposits. This provides evidence that the fen is still acting as a sink for arsenic impacted tailings
originating in upgradient areas and these materials continue to be mobilized into Barry’s Run. The upper
sediment layers of Barry’s Run are also very fine with a mix of organic and clay-size particle fractions
which can be readily mobilized if disturbed. The proposed development on the lands adjacent to the Site
has the potential to increase stormwater flow volumes to the Site and increase mobilization of tailings
material through the Site. The hydrology of the Site was not assessed as part of this study; however, the
stability of the bog/fen complex is likely susceptible to changing hydrology on adjacent lands. In regards
to future development of adjacent lands, the requirement for buffer zones to maintain stability of the
bog/fen complex should also be considered. Any increase in stormwater flows from the adjacent
development to the subject site should be prohibited unless it can be demonstrated to not disrupt the
bog/fen complex integrity or mobilize more tailings into the system.

The initial findings of the Acadia University study for Lake Charles does provide evidence that lakebed
sediments with arsenic impacted tailings from the 1900’s are now being covered by new cleaner
material, with arsenic concentrations similar to those prior to mine or urban development.
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Executive Summary vyijj

This report was prepared by Dillon Consulting Limited for the sole benefit of our client, Halifax Regional
Municipality (HRM). The conclusions reflect Dillon’s judgment in light of the information available to it at
the time of preparation. Any use which a third party makes of this report or any reliance on or decisions
made based on it are the responsibilities of such third parties. Dillon accepts no responsibilities for
damages, if any, suffered by any third party as a result of decisions made or actions based on this report.
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1.0

Introduction

Dillon Consulting Limited (Dillon) was retained by Halifax Regional Municipality (HRM) to conduct a
Phase I/Il Environmental Site Assessment (ESA) of their property located adjacent to and including
Mitchell’s Brook and Barry’s Run, which are located at Port Wallace within Dartmouth, Nova Scotia
(herein referred to as the “subject property” or the “site”), as shown on Figure 1. According to Nova
Scotia Property Online (accessed May 2019), the subject property is comprised of one land parcel zoned
as resource (PID No. 41376898) and one land parcel without zoning (PID No. 41301789). The Phase I/l
ESA was conducted to support HRM’s requirement to further characterize environmental contamination
and potential contamination, and develop appropriate risk management guidance prior to development
near or on these properties.

The subject property is currently vacant, undeveloped, forested land. Barry’s Run and Mitchell’s Brook
run through the centre of the subject property from the northeastern to the southern property
boundary. Mitchell’s Brook originates north of the Highway 107 Extension in the Community of
Montague Mines and Lake Loon. Barry’s Run discharges to Lake Charles and the Shubenacadie Canal
System to the south. The remains of a former flow control structure exists between Barry’s Run and
Lake Charles.

Based on the finding of the Phase | ESA, Phase Il ESA activities were recommended to assess whether
contaminants of potential environmental concern, including various metals and cyanide were present in
sediment, soil and surface water on-site at concentrations above the Nova Scotia Contaminated Site
Regulations (NSCSRs) Tier 1 Environmental Quality Standards (EQS). In addition, select sediment and
surface water samples collected at the top of Mitchell’s Brook and the bottom of Barry’s Run were
analyzed for petroleum hydrocarbons to confirm presence or absence of these parameters on the
subject site. Based on discussions with the Consultant leading the environmental site assessment and
closure for the upstream former Montague Mines property, additional analytical parameters were
added to assist with the interpretation of results and to aid in determining potential risk management or
remedial strategies. These parameters include total organic carbon (TOC), sulphate, sulphur, and
sulphide, and collecting pore water samples for metals analyses.

The assessment work was conducted in accordance with the Environmental Site Assessment for Limited
Remediation Protocol (L2 category) associated with the NSCSRs.

As a supplement to this work, detailed near-surface sediment studies were conducted concurrently by
Dr. lan Spooner of Acadia University. The purpose of that study was to provide a finer level of detail for
arsenic distribution in the sediments over depth. This information provides improved understanding of
both the nature of deposition in Barry’s Run and Lake Charles and how long-term attenuation was
progressing. The results of the study are presented in Appendix | of this report.
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1.0 Introduction 3

The following report summarizes the results of the Phase I/1l ESA. Photographs of the subject site and
surrounding properties are presented in Appendix A. Historical records are presented in Appendix B to
Appendix D. Laboratory analytical results tables and sediment stratigraphy logs are presented in
Appendix E. Laboratory analytical certificates are presented in Appendix F. The Notification of
Contamination Form (FRM-100) is presented in Appendix G.
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2.0 Site Background 4

Site Background

2.1 Property Description

The subject property is located along the Mitchell’s Brook and Barry’s Run which are located at Port
Wallace within Dartmouth, Nova Scotia in a mixed residential/resource area of Dartmouth. As
mentioned above, the property includes one land parcel zoned as resource, legally identified by
property identification designation number (PID Nos.) 41376898 and 41301789 based on the Service
Nova Scotia and Municipal Relations Property Online database (accessed May 16, 2019). The subject
property occupies a combined land area of approximately 10 hectares.

The subject property is owned by HRM (contact: Jim Hunter, P. Geo., Halifax Regional Municipality, P.O.

Box 1749, Halifax, NS, B3J 3A5, Tel: 902-292-3111). The surrounding properties and their corresponding
land uses are presented in Figure 2. Photographs of the subject property are presented in Appendix A.

2.2 Onsite Features

The subject property is currently vacant, undeveloped, forested land. Barry’s Run and Mitchell’s Brook
run through the centre of the subject property from the northeastern to the southern property
boundary. The watercourse narrows as it transitions between Mitchell’s Brook and Barry’s Run. Remains
of a rough foot/ATV bridge exists in this narrow transition zone (Photos 8 and 9 in Appendix A).
Remanence of a former flow control structure exists at the downstream end of Barry’s Run before
crossing under Waverley Road and discharging into Lake Charles.

Adjoining vacant forested lands to the southeast of the subject property contain a small borrow pit.

Many paths are present through the forested lands surrounding the subject property, including the area
between Barry’s Run and Mitchell’s Brook that are used for all-terrain vehicles and hikers.

2.3 Adjoining Properties

The subject property is bordered to the north by vacant, undeveloped, forested land with Highway 107
Extension and the Conrad Brothers Quarry property adjacent to the northwest. To the northeast is
Highway 107 Extension, with the former Montague Mines region adjacent to the Highway to the east. To
the south is vacant, undeveloped, forested land and a small borrow pit area. To the west, the site is
bordered by residential dwellings along Waverley Road (Highway 318) and Lake Charles.

As presented on Figures 2 and 3, Pinnacle Properties Limited own the land parcels to the immediate
northeast of the HRM owned portion of Mitchell’s Brook. These land parcels include a portion of
Mitchell’s Brook and the outflow of surface waters from the former Montague Mines site, through a
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2.0 Site Background g

double culvert under Highway 107 (Photo 3 in Appendix A). Historic gold mining in the region has
reportedly resulted in significant arsenic and mercury impacted mine tailings throughout the region
encompassing the upper sub-watershed of Mitchell’s Brook and Barry’s Run. The extent of these
impacts is unknown.

Port Wallace Holdings Limited (Clayton Developments) owns much of the remaining properties located

directly adjacent to the subject site. Future multi-use residential development is proposed for these
lands.

2.4 Water Supply/Groundwater Usage

The subject property lies within the municipal servicing boundary of HRM. Surrounding properties are
also serviced by municipal water and sewer.

2.5 Regulatory Framework

2.5.1 Nova Scotia Contaminated Site Regulations and Associated Ministerial Protocols

The ESA for the subject property was conducted in accordance with the NSCSRs and associated
Ministerial Protocols. The assessment work was conducted in accordance with the Ministerial Protocol
PRO-200 (Environmental Site Assessment for Limited Remediation), specifically for an L2 ESA, which
applies to the assessment of contamination from a single source with single or multiple contaminants of
concern (e.g., metals and cyanide associated with the former operation of the Montague Mines site).

The criteria used to assess metals, TOC, sulphur, sulphide, and sulphate in soil; metals, TOC, sulphur,
sulphide, sulphate, benzene, toluene, ethylbenzene, and xylenes (BTEX), modified total petroleum
hydrocarbons (TPH), and cyanide in sediment; and metals (dissolved and total), cyanide, BTEX, and
modified TPH in surface water were the NSCSR Tier 1 EQS for soil, sediment, and surface water.
Specifically, sediment results were compared to the Tier 1 EQS for freshwater sediment as well as the
Tier 1 EQS for soil on a property having residential land-use (i.e., the proposed future land-use of the site
is residential noting that it is currently zoned as resource), non-potable groundwater usage, and coarse-
grained soil; and surface water results were compared to the Tier 1 EQS for freshwater surface water.

2.5.2 United States Environmental Protection Agency National Recommended Water Quality
Criteria for Aquatic Life

The NSCSR Tier 1 EQS for surface water generally apply to total metals analyses; therefore, the criteria
used to assess dissolved metals in pore water and surface water samples were the United States
Environmental Protection Agency National Recommended Water Quality Criteria for Aquatic Life
(specifically, the criterion continuous concentration or CCC) (herein referred to as the US EPA FWAL
criteria). In absence of a US EPA FWAL criteria for dissolved metals, the dissolved metals results for pore
water and surface water were compared to the NSCSR Tier 1 EQS for total metals in surface water.
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Phase | Environmental Site Assessment
Activities

3.1 Objectives and Scope of Work

The objective of the Phase | ESA was to assess whether actual sources or potential sources of
environmental contamination are present on the subject property resulting from current or historic
activities. Contamination is defined as “the presence of a substance of concern, or a condition, in
concentrations above appropriate pre-established criteria in soil, sediment, surface water, groundwater,
air, or structures” (CSA, 2016).

To fulfill the objective of the Phase | ESA, the following scope of work was agreed to:

e Review of records that were reasonably attainable for the site and surrounding area;

e Asite visit to observe the site and surrounding properties;

* Interviews of persons knowledgeable with respect to past and current uses of the site; and,
e Evaluation of the findings and reporting.

3.2 Standards and Limiting Conditions

This Phase | ESA was performed in accordance with the Phase | ESA guideline document produced by the
Canadian Standards Association (CSA Z768-01 - reaffirmed in 2016). As such, this report is based on
limited visual observations made during the site visit, a review of available historical records, and
requests for information filed with government or other regulatory agencies. The Phase | ESA did not
include sample collection, analysis or measurements, and was not intended to be a definitive
investigation of contamination or other environmental concerns at the site. It is noted that observations
of heavily wooded areas on the subject property were limited to what was visible from paths through
the areas and less dense portions of the wooded areas.

3.3 Methodology

This section describes the methods used to conduct the historical records review, site visits, and
interview activities.

Records Review

The records review consisted of requesting and reviewing information available from HRM, other
government, public and other agencies or parties. Information was reviewed from the following sources:

Agencies, Information, Source Documents and Publications
e Nova Scotia Environment (NSE) Information Access and Privacy Environmental Registry;
e National Air Photo Library via Environmental Risk Information Services (ERIS);
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City directories via ERIS;

e Fire insurance maps via ERIS;

Surficial and bedrock geology mapping; and,
Topographic mapping.

Documentation obtained through these sources is provided in Appendix B to Appendix D.

3.4 Site Reconnaissance

Dillon conducted a site visit on January 28, 2019. Activities conducted during the site visit included:

e Observation of the subject property and surrounding land to identify (as applicable) stressed
vegetation, spills, stained areas, air emissions, odours, pits, lagoons, watercourses, ditches, and
standing water; and,

* Observation of the properties adjacent to the site (to the extent possible) to assess use, as could be
viewed from the site and adjoining public lands.

Photographs taken during the site visit are presented in Appendix A.

3.5 Interviews

The interview portion of the Phase | ESA consisted of interviewing a Senior Project Manager with HRM,
Darren Young, P. Eng.; and the Director of Operations, Scott MacCallum, P.Eng., MBA, and the Director
of Planning and Development, Kevin Neatt, BA, MA from Clayton Developments Limited/Port Wallace
Holdings Limited (i.e., the property owner of the majority of the surrounding lands). Information
obtained during the interviews has been incorporated into the following report sections.

3.6 Phase | ESA Findings

This section presents and discusses findings of the Phase | ESA. A summary of the significant
environmental issues that were identified is presented in Section 3.10.

Historical Records Review

3.6.1.1

Records from Clayton Developments (Adjacent Landowners/Developers)

Records were received from Clayton Developments (i.e., the property owner of the majority of the
surrounding lands, which has been registered as Port Wallace Holdings Limited on property online)
pertaining to the subject property, the adjacent properties owned by Port Wallace Holdings Limited,
Lake Charles (considered a Shubenacadie Headwaters Lake), and the former Montague Mines property.
Documents pertinent to a Phase I/Il ESA were reviewed and summarized in Table 1. The following
documents were reviewed (Appendix B):
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e Dale, J.M and Freedman, B. Arsenic Pollution Associated with Tailings at an Abandoned Gold Mine in
Halifax Country, Nova Scotia. Proc. N.S Inst. Sci. Volume 32, pp 337-349. 1982.

e R.R.Brooks, J. E. Fergusson, J. Holzbecher, D. E. Ryan and H. F. Zhang. Pollution by Arsenic in a Gold
Mining District in Nova Scotia. Environmental Pollution (Series B) 4 pp 109-117. 1982.

e DeSisto, Stephanie. Hydrogeochemical Evaluation And Impact of Remediation Design on Arsenic
Mobility at Historical Gold Mine Sites. Thesis. Queen’s University. Kingston, Ontario, Canada. 2014.

e Drage, J. Review of the Environmental Impacts of Historic Gold Mine Tailings in Nova Scotia. Open File
Report ME 2015-04. Nova Scotia Natural Resources. October 2015.

e M.B. Parsons, K.W.G. LeBlanc, G.E.M Hall, A.L. Sangster, J.E. Vaive and P. Pelchat. Environmental
geochemistry of tailings, sediments and surface waters collected from 14 historical gold mining

districts in Nova Scotia. Geological Survey of Canada Open File 7150. 2012.

* Nova Scotia Environment. The Impact of Past Gold Mining Activities on the Shubenacadie River
Headwaters Ecosystem. IWD-AR-WQB-85-81. 1985.
e Lay T and Nolan, W. Technical Report #26. Groundwater Resources Shubenacadie-Stewiake River

Basin. Shubenacadie-Stewiacke River Basin Board. May 1979.

e Shubenacadie Lakes Planning/Pollution Control Study prepared by Vaughan Engineering Associates

Limited and dated May 1993.

e AECOM. Halifax Regional Municipality Shubenacadie Lakes Subwatershed Study. April 2013.
e T. Lay and Nolan, White & Associates. Technical Report #26 — Groundwater Resources: Shubenacadie-

Stewiacke River Basin. May 1979.

e Cultural Resource Management Group Limited. Port Wallace Holdings Limited, Left Bank of Barry’s

Run Archaeological Assessment, Port Wallace, Nova Scotia. December 2014.

e Englobe. Port Wallace Holdings Limited Soil Sample Location Plan. October 5, 2018.
e Stantec Consulting Limited. An Analysis of the HRM Lakes Water Quality Monitoring Program Data

(2006-2011). October 2012.

e Englobe. Port Wallace, NS Surface Water Quality Monitoring. January 5, 2018.

Table 1: Historical Record Review Summary

Document Title

Summary of Relevant Information

Dale, J.M and Freedman, B. Arsenic
Pollution Associated with Tailings at an
Abandoned Gold Mine in Halifax

Country, Nova Scotia. Proc. N.S Inst. Sci.

Volume 32, pp 337-349. 1982

R. R. Brooks, J. E. Fergusson, J.
Holzbecher, D. E. Ryan and H. F. Zhang.
Pollution by Arsenic in a Gold Mining
District in Nova Scotia. Environmental

Pollution (Series B) 4 pp 109-117. 1982.

Halifax Regional Municipality

High concentrations of arsenic were found at the Montague Mine
site (up to 7.2% by weight)

Biological uptake of arsenic was observed in plant samples taken
along Mitchell’s Brook and throughout the tailings areas.

Thirty sample locations were selected from the Montague Mines
Sites, downstream through Mitchell’s Brook and Barry’s Run, to the
outflow at Lake Charles. The last sample location is at the entrance of
Lake Charles.

Samples were collected of surface water, stream sediments, twigs of
alder, tailings and larvae.

At its origin at Lake Loon, surface water in Mitchell’s Brook contained
a relatively high (37 pg/L) background level of arsenic. These levels

._-‘\\.\\\\\\\‘\“%

DILIL.ON

CONSULTING



3.0 Phase | Environmental Site Assessment 11
Activities

Document Title Summary of Relevant Information

steadily decreased throughout Mitchell’s Brook until the tailings
were encountered at which point the concentration within the water
column increased to 140 pg/L at a distance of approximately 1400m
from Lake Charles. Levels steadily decreased until they were less
than 50 pg/L.

* Arsenic levels within sediment were found to be elevated but
relatively consistent, with concentrations being at their highest
within the Montague Mine tailings (~1600mg/kg). It is worth noting
that at the exit to Lake Charles arsenic levels dropped to ~150 mg/kg.

* Elevated arsenic was found within fly larvae and twig samples taken
along Mitchell’s Brook.

* This study looked at two sites, Montague Mines and Goldenville. For
the purpose of this summary, only information relating to Montague
Mines will be provided.

* The main objectives of the study were to characterize pre-
remediation geochemical controls on arsenic mobility in subsurface
tailings; establish hydrogeological influences on arsenic mobility; and
identify geochemical changes that result when a low organic soil
cover is applied to the tailings.

* |t was identified that in 1938 there was redevelopment of the

DeSisto, Stephanie. Hydrogeochemical Montague mine, specifically the building of a heap leach cyanidation
Evaluation And Impact of Remediation plant to extract gold from stockpiled concentration.

Design on Arsenic Mobility at Historical ¢ The effluent from this process was sluiced directly into Mitchell’s
Gold Mine Sites. Thesis. Queen’s Brook, through Barry’s Run and into Lake Charles, without treatment
University. Kingston, Ontario, Canada. or controls.

2014. * The study evaluates issues such as geochemistry, linear groundwater

flow in the tailings, concentrations, and remediation options.
Challenges to remediation are outlined and discussed.

* Elevated arsenic was found throughout the Montague mine site, and
within Mitchell’s Brook. Speciation studies were conducted in
conjunction with hydrogeological testing. It was found that while
natural attenuation was occurring due to subsurface and
groundwater conditions, natural attenuation was not proceeding fast
enough to drop concentrations in the soil and water at the
Montague Mine below relevant health guidelines.

Drage, J. Review of the Environmental * Provides the following information about the Montague Mines site:
Impacts of Historic Gold Mine Tailings in o Date of Operation: 1863-1940
Nova Scotia. Open File Report ME 2015- o Tailings Mass (Tonnes): 121,816
04. Nova Scotia Natural Resources. o Gold Produced (0z): 68,139
October 2015. o Average Arsenic Level in Tailings (mg/kg): 13,651
o Max Arsenic Level in Tailings (mg/kg): 41,299

M.B. Parsons, K.W.G. LeBlanc, G.E.M » Upstream of the subject property, at Montague, it appears sulfide

Hall, A.L. Sangster, J.E. Vaive and P. concentrates were disposed of on top of tailings following cyanide
Pelchat. Environmental geochemistry of leaching.

tailings, sediments and surface waters e Concentrations of arsenic in the tailings at Montague in the drainage
collected from 14 historical gold mining area of Mitchell’s Brook were found to be elevated (up to 4.1% by
districts in Nova Scotia. Geological Survey  weight).

of Canada Open File 7150. 2012. * Concentrations of mercury in the tailings at Montague in the

Halifax Regional Municipality h “'-"\\.\\\\\\\“%

DILIL.ON

CONSULTING



3.0 Phase | Environmental Site Assessment 1>
Activities

Document Title Summary of Relevant Information

drainage area of Mitchell’s Brook were found to be elevated (up to
8,390 mg/kg).
* No cyanide sampling was completed.

* Inthe 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.

* A crusher was erected in 1865. Significant mining occurred in 1873
when a ten stamp mill was erected and proceeded for 10 years. After
that small scale mining occurred on and off.

* The operation generated a large tailings delta which extended in a

Nova Scotia Environment. The Impact of westerly direction through the swamps and streams making up

Past Gold Mining Activities on the Mitchell’s Brook.
Shubenacadie River Headwaters * Figures within the report identify the entirety of the Barry’s Run and
Ecosystem. IWD-AR-WQB-85-81. 1985. Mitchell’s Brook as being within the area of tailings deposition.

e The gold mining techniques used at Montague have been identified
as “crude and wasteful” with large amounts of cyanide and mercury
allowed to escape with the tailings.

* Elevated arsenic (580 mg/kg), mercury (1 mg/kg), and cyanide (11.5
mg/kg) levels were reportedly identified in sediment in Mitchell’s
Brook at unspecified locations.

* Sediment in Lake Charles identified a layer of mine slime between
20-80 cm below the Lake bottom.

Lay T and Nolan, W. Technical Report e Groundwater samples were collected at Montague Mines at
#26. Groundwater Resources unspecified locations. Arsenic in groundwater ranged in
Shubenacadie-Stewiacke River Basin. concentration from 0.005 mg/L to 0.008 mg/L.

Shubenacadie-Stewiacke River Basin
Board. May 1979.

e During mining operations, water from Mitchell’s Brook flowed to
Lake Charles, depositing contaminated sediments in the Lake. The
main pollutants of concern were identified as arsenic and mercury.
Report suggests, any development activity that would disturb these
sediments on land or on the Lake bottom may pose a human health
threat.

Vaughan Engineering Associates Limited.
Shubenacadie Lakes Planning/Pollution
Control Study. May 1993."

e Lake Charles is the headwater lake for the Shubenacadie watershed
but discharges north and south due to the presence of the

Aecom. Halifax Regional Municipality Shubenacadie Canal control structures at its north and south ends.
Shubenacadie Lakes Subwatershed » Potential sources of pollution for Lake Charles were identified as the
Study. April 2013." Conrad Brothers Quarry located east of Lake Charles and historical

mining operations at the Montague Gold Mines, which discharges
from Mitchell’s Brook and Barry’s Run.

* Soil samples collected on adjacent properties owned by Port Wallace
Holdings Limited, in the vicinity of Barry’s Run and Mitchell’s Brook,
exhibited aluminum, iron, and vanadium above the NSE Tier 1
Environmental Quality Standards (EQS) for a residential site with
non-potable groundwater use and coarse-grained soils.

Englobe. Port Wallace Holdings Limited
Soil Sample Location Plan. October 5,
2018.
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Document Title Summary of Relevant Information

Stantec Consulting Limited. An Analysis ¢ The overall CCME Water Quality Index (WQl) was considered good
of the HRM Lakes Water Quality for Lake Charles (i.e., 80-94). It is noted that arsenic exceeded the
Monitoring Program Data (2006-2011). wal.

October 2012."

e Historically, Barry’s Run was impounded through a dam at its
downgradient extent and used for milling operations during the
1800s and later gold mining operations at the Montague site.

e Surface water samples were collected from Barry’s Run and assessed
for mercury, metals, general inorganic parameters, total phosphorus,
and TSS.

Aluminum, arsenic, cadmium, copper, iron, lead, manganese, and/or
mercury exceeded the applicable CCME guidelines and/or NSE Tier 1
EQS in one or more samples collected along Barry’s Run and
Mitchell’s Brook. pH in two samples (i.e., March 2014 and October
2015) were below the CCME Freshwater Aquatic Life range.

1.  Potential environmental issues associated with Lake Charles due to transportation, residential development, recreational boating, and
aggregate quarry and gravel operations are not expected to be an environmental concern for the site since the site is located upstream of
Lake Charles and these operations. Should the Port Wallace area surrounding Barry’s Run and Mitchell’s Brook be developed in the future
(and similar operations occur in the new development), the chemicals of concern addressed with respect to Lake Charles and these
operations could be assessed as indicator parameters throughout proposed developments to monitor the water quality of Barry’s Run and
Mitchell’s Brook.

Englobe. Port Wallace, NS Surface Water
Quality Monitoring. January 5, 2018.

Summary of Historical Records Study

As detailed in Table 1, a significant number of studies of the Montague Mine site upstream of the
subject site have been completed in the last 50 years. The need for these studies has arisen from
concerns about naturally occurring and anthropogenic arsenic and mercury sources originating from
former operations and tailings managements at the Montague Mine site.

These studies illustrate that the Barry’s Run and Mitchell’s Brook properties have been an area of
historical deposition for tailings and tailings related effluent from 1863 until 1940, and beyond. The
historical information reviewed identifies the Montague Mines site, Mitchell’s Brook, Barry’s Run, and
Lake Charles as containing elevated concentrations of arsenic and mercury within sediment, vegetation,
wildlife, surface water, and/or groundwater. One sediment sample for cyanide was observed in the
literature at the Montague mine site (NSE, 1985) and the observed concentration exceeded modern
environmental protection criteria.
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The outflow from the
Montague mine site (which
includes the subject
property into the Lake
Charles outflow) has been
identified as containing
significant volumes of mine
tailings and associated
sediment slimes. Figure 4
was extracted from the
NSE study completed in
1985 of the impact of past
gold mining activities on
the Shubenacadie River
ecosystem. As presented in
the figure, past studies
suggest the majority of
Barry’s Run and Mitchell’s
Brook had been identified
as containing tailings.
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Figure 4: Inferred Distribution of Tailings from the Montague Mine Site (NSE, 1985).

Records from Nova Scotia Environment

NSE Information Access and Privacy was contacted on January 31, 2019 to request an Environmental

Registry Search for historical information regarding environmental infractions, reported spills, approvals
and/or orders issued at the site or on the immediately surrounding property, and if the lands have been
used for waste disposal. No information was located through the Environmental Registry with regard to

the subject property (Appendix D). It is noted that information was requested through Nova Scotia
Information Access and Privacy (IAP) Services pertaining to 105 Lethbridge Avenue (i.e., the former
horse race track property located further south of the subject property (PID No. 00249664)) and a
property on Waverley Road (the borrow pit area located immediately south of the subject property i.e.,
PID No. 00249672). No records were located for 105 Lethbridge Avenue. It is noted that the results
reported no records for 195 Lethbridge, which is the former civic number for 105 Lethbridge Avenue.
Information pertaining to the Waverley Road property was located via Nova Scotia IAP Services and is

included in Appendix D. Pertinent records are summarized in the following paragraphs.

Information pertaining to 650 Waverley Road owned by Port Wallace Holdings Limited (the vacant treed
land parcels located north of the site, which includes PID Nos. 00249714, 00275347, and 41019118) was
located through the Environmental Registry Search and included an approval from Nova Scotia
Environment (NSE) to construct a wetland alteration (i.e., to infill 5,694 m?of wetland at or near 650
Waverley Road) dated November 23, 2016 with an expiry date of November 20, 2026. In the approval to
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construct a wetland alteration, a site specific condition outlined preconstruction/baseline and post-
construction monitoring report requirements and that the alteration was to be completed on or before
November 25, 2018. On February 16, 2018, an environmental warning report was issued to Port Wallace
Holdings Limited in contravention of a term or condition of an approval. No further details were
provided in the environmental warning report. However, on March 28, 2018, NSE issued a directive to
Port Wallace Holdings Limited (i.e., property owner of PID Nos. 00249714, 00275347, and 41019118) to
provide the preconstruction/baseline monitoring report prior to any wetland alterations as specified in
the approval to construct a wetland alteration.

Information pertaining to the current Conrad Brothers Limited Quarry property (i.e., PID No. 00276105
located further north of the site across Highway 107) was located through the Environmental Registry
Search and included two approvals from NSE to Ocean Contractors Limited for the operation and
reclamation of a Ready Mix Concrete Plant, and associated works, at or near 204 Cono Drive, Montague
Gold Mines dated January 11, 2013 with an expiry date of November 16, 2016; and December 14, 2016
with an expiry date of November 16, 2026. Two approvals dated April 6, 2009 (effective date of August
12, 2005) with an expiry date of August 12, 2015; and August 12, 2015 (effective date of August 12,
2005) with an expiry date of August 12, 2015 were issued from NSE to Ocean Contractors Limited for the
construction, operation, and reclamation of an asphalt plant, and associated works, at or near 204 Cono
Drive, Conrad Brother’s Limited Quarry, Montague Gold Mines. An approval was issued from NSE to
Ocean Contractors Limited dated November 2, 2015 with an expiry date of August 12, 2025 for the
construction and operation of an asphalt plant, and associated works, at or near 204 Cono Drive,
Montague Gold Mines. Each of the approvals specified discharge limits including those for effluent and
surface water, sound levels, and particulate emissions.

Petroleum Storage Tank Certificates of Registration, dated between April 23, 2003 and May 26, 2017
were located via the Environmental Registry Search for the current Conrad Brothers Quarry property
(i.e., PID Nos. 00276105, 00275966, and 40174286 located further north of the site across Highway 107).
Details are provided in Appendix D.

3.6.2 Chain-of-Title Search

A chain of title search for the site was not requested as part of this assessment. Historical information
was derived from aerial photography and additional sources as noted.

3.6.3 City Directories

City directories were requested from ERIS. City directories indicated that the subject property and
surrounding properties were not listed in the city directory archives. No listings were available prior to
the 1960 directory.
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3.6.4 Aerial Photographs
Aerial photographs obtained from the National Air Photo Library via ERIS included photographs for the
years 1931, 1947, 1954, 1965, 1975, 1982 and 1993 (Appendix B). Google Earth images for 2004 and
2016 were also reviewed. A summary of the review of the available aerial photographs and images is
presented in Table 2. It is noted that the scale and resolution of the photographs varied and did not
always allow for a detailed evaluation of the surface conditions at the site or adjacent properties.
Table 2: Aerial Photograph Review Summary
Aerial Photograph Review Summary

Year Observations
The site is vacant and unoccupied. The high water mark is visible surrounding Barry’s Run and
Mitchell’s Brook. Forested areas surround the subject property to the north, east, and south.

1931 Highway 318 is visible to the west of the subject property followed by Lake Charles. There are few
buildings scattered along Highway 318. A cleared corridor is visible further south of the subject
property.

The site remains vacant and unoccupied. More buildings are visible along Highway 318. A cleared
area is visible in the vicinity of the current Conrad Brothers Quarry property located further north of
1947 and 1954 the subject property across Cono Drive in the 1947 aerial photograph. Cleared areas are also visible
in the vicinity of the former Montague Mines located further east of the subject property in the
1947 aerial photograph.
Additional side streets are visible to the south and southwest of the subject property. The former
horse race track is visible to the south of the subject property. A larger clearing has developed in
1965 and 1975 the vicinity of the former Montague Mines property. In the 1965 aerial photograph, there are more
access roads in the vicinity of the former horse race track. In the 1975 aerial photograph, the
beginning of a clearing is visible immediately south of the subject property in the vicinity of the
current borrow pit location.

1982 Montague Mines Road is visible off of Montague Road.

The Conrad Brothers Quarry property is visible further north of the subject property across Highway

107. Highway 107 is visible in the 1993 and 2004 aerial photographs and runs north of the subject

property adjacent to the eastern property boundary and away from the site to the southeast. The
1993, 2004, . . . . . .

2016 residential area to the south of the subject property is more densely populated with buildings and
roads. In the 2004 aerial photograph, the Conrad Brothers Quarry property appears to have
expanded and in the 2016 aerial photograph, the Conrad Brothers Quarry property appears to have
expanded again.

3.6.5 Fire Insurance Plans and Inspection Reports

Fire insurance mapping was not available for this site or the former Montague Gold Mines property (i.e.,
PID No. 00315085) (Appendix B).

3.7

Site Visit

The site visit was conducted January 28, 2019 to identify visual or other physical evidence of actual or

potential sources of environmental impact from current or historical site use, as well as surrounding

land uses.
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3.8 Site Description

The subject property is currently vacant, undeveloped, forested land. Barry’s Run and Mitchell’s Brook
run through the centre of the subject property from the eastern to the southern property boundary.
Remnant of a rough walking bridge (miscellaneous wood debris) was noted within the narrow transition
between Mitchell’s Brook and Barry’s Run at the time of the site visit (Photos 8 and 9 in Appendix A).
Remanence of a former flow control structure also exists at the downstream end of Barry’s Run near the
discharge point to Lake Charles.

Many paths are present through the forested lands surrounding the subject property and within the
wetland area in between Barry’s Run and Mitchell’s Brook that are used for all-terrain vehicles and
hikers.

The area surrounding the channel of Barry’s Run and portions of Mitchell’s Brook is a bog/fen complex
(herein referred to as the fen). This area runs from the channel to the property boundary (Figure 3).
Reportedly, the channel was dammed at some point in time.

3.8.1 Special Attention Items

Materials such as asbestos, polychlorinated biphenyls (PCBs), lead, ozone depleting substances (ODS),
mercury, urea formaldehyde foam insulation (UFFI), radon, excess noise and electric/magnetic fields
may be of special significance, if present, because of the heightened public concern regarding their use.
The following paragraphs address these materials relative to the site.

3.8.1.1 Polychlorinated Biphenyls

PCBs are commonly associated with dielectric fluids within electrical equipment manufactured in
Canada prior to approximately 1979. No buildings or electrical equipment were present on-site at the
time of the site visit and no historical records of buildings on-site were located.

No pole-mounted transformers were observed on or adjacent to the site.

3.8.1.2 Mercury

Mercury was a common gold ore processing reagent, used for the mercury amalgam gold process that
was in widespread use from the late 1800s onwards, but has fallen out of use in the last 30 years as the
environmental impacts of mercury have become more known and mine effluent regulations have
become more stringent (Metal Mining Effluent Regulation). Mercury was historically used at the
Montague Mines property where gold was extracted using stamp milling and mercury amalgamation
(Little, M.E., et al., 2015). Therefore mercury is a contaminant of concern at this site given the historical
uses of upstream sites (i.e., Montague Mines site) and available historical information as detailed in
Section 3.7.1.
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Mercury is a metal with a tendency to bioaccumulate in the environment, and is listed in Schedule | of
the Canadian Environmental Protection Act (1999), the list of toxic substances. Depending on the
concentration and exposure pathway, some species of mercury can pose a risk to human health in the
soil, vapour and aqueous phases.

3.8.1.3 Cyanide

Cyanide is used extensively in many industries, such as electroplating, chemical production, and gold
processing. Specific to gold production, cyanide is used in the MacArthur-Forrest process, which is a
leaching process used to process low grade ore and historical tailings. Gold cyanidation has been in
widespread use since the early 1900s. Modern gold processing mills use cyanide remediation processes
such as the Inco method to treat tailings and water effluent from refining processes and convert free
cyanide into forms that are less bioavailable and toxic to the environment.

There are indications that cyanide was used at the upstream Montague mines property in the 1950s in
an attempt to reprocess historical tailings to extract gold (NSE, 1985). Given the time period of when
cyanide was used at the Montague Mines site, it is unlikely that cyanide remediation processes were
implemented and historical literature agrees with this assumption (NSE, 1985). As such cyanide is a
contaminant of concern given the historical uses of upstream sites and available historical information.

Cyanide is listed in Schedule | of the Canadian Environmental Protection Act (1999), the list of toxic
substances. Free cyanide and precursors of free cyanide are proposed to be harmful to the
environment, and other species can pose a concern depending on the concentration and exposure
pathways.

3.8.1.4 Noise

No issues pertaining to noise were identified.

3.8.1.5 Magnetic Fields

The environmental effects of magnetic fields have been the subject of extensive study and are the
subject of heightened public concern, particularly in residential areas. There are no generally accepted
guidelines at present to provide specific guidance on this issue. No potential sources of magnetic fields
were observed during the site visit.

3.8.1.6 Radon

Radon is produced due to the natural decay of radium or uranium from some soil and rock types. Radon
gas may be a concern in buildings if there is an unventilated space for gas to accumulate, such as a
basement or crawlspace. Due to the local geology, radon is not suspected. Testing of radon was not
completed as part of this Phase | ESA. Testing would be required to confirm the presence/absence of
radon; however, no buildings are present on-site; therefore, radon is not expected to be an
environmental concern for the site.
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3.8.2 Unidentified Substances

No unidentified substances were observed at the time of the site visit.

3.8.3 Pesticides

No evidence of pesticide usage was observed on-site.

3.84 Fill Materials

No fill material or infilled areas were observed on the subject property at the time of the site visit. No
potential concerns related to on-site fill were identified. A borrow pit was noted to the southeast of the
subject property. According to a Senior Project Manager with HRM, Darren Young, in 2010/2011, pyritic
slates were discovered during the construction of the Metro Transit Bridge Terminal in Dartmouth, NS
between Nantucket Avenue and Thistle Street. The pyritic slates were ultimately disposed of in the
Halifax Harbour; however, the material was reportedly stored temporarily on this borrow pit property
formerly owned by Whebby (registered as Blue Chip Developments Limited), located south of the
subject properties (PID No. 00249672). Reportedly, the pyritic slates were stockpiled on the former
Whebby property for a few days before disposal. No pyritic slates were disposed of on the former
Whebby property.

3.8.5 Spills, Stained Areas and Stressed Vegetation

No spills, stained areas, or stressed vegetation were observed on-site. It is noted that observations of
heavily wooded areas on the subject property were limited to what was visible from paths through the
areas and less dense portions of the wooded areas.

3.86 Pits or Lagoons

No pits or lagoons were observed on-site.

3.8.7 Watercourses, Ditches, or Standing Water

Barry’s Run and Mitchell’s Brook run through the centre of the subject property from the eastern to
southern property boundary. No ditches, or standing water were observed on the subject property. A
ditch was observed through a small section of the borrow pit located south of the subject property,
which was assumed to manage surface water flow near the bottom of the slope of the former borrow
area.

3.8.8 Air Emissions and Odours

No air emissions were noted at the time of the site visit.

3.89 Observation of Adjoining Properties

Properties adjacent to the site are described below:
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e North: Vacant, undeveloped, forested land followed by Highway 107 and the Conrad Brothers Quarry
property;

e East: Highway 107 followed by the former Montague Mines property;

* Southeast: Highway 107;

e South: Vacant, undeveloped, forested land and a small borrow pit followed by a residential
subdivision and the former horse race track; and,

e West: Residential dwellings followed by Highway 318 and Lake Charles.

3.9 Phase | ESA Summary and Recommendations

The following is a summary of the findings and potential sources of environmental contamination

identified during the Phase | ESA conducted at the site and the associated recommendations.

e Asignificant number of studies of the Montague Mines site upstream of the study area have been
completed in the last 50 years. The outflow from the Montague Mines site, located upgradient of the
subject site, has been identified as containing significant volumes of mine tailings and associated
sediment slimes. The historical information reviewed identifies the Montague Mines site, Mitchell’s
Brook and Lake Charles (downgradient of the subject site) as containing elevated concentrations of
arsenic and mercury within sediment, vegetation, wildlife, surface water, and/or groundwater.

» Historical reports indicated that cyanide was used at the upstream Montague Mines property in the
1950s as part of a project to reprocess historical tailings to extract gold (NSE, 1985). Given the time
period of when cyanide was used at the Montague mine site, it is unlikely that cyanide remediation
processes were implemented. As such, cyanide is considered a contaminant of concern given the
historical uses of upstream sites and available historical information.

e Historical soil samples collected on adjacent properties, in the vicinity of Barry’s Run and Mitchell’s
Brook, exhibited aluminum, iron, and vanadium above the NSE Tier 1 Environmental Quality
Standards (EQS) for a residential site with non-potable groundwater use and coarse-grained soils.
Metals should be assessed in soil in the vicinity of the subject site to confirm whether these metals
are present on-site.

No further recommendations, other than those noted above, are made for the subject property.
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4.0 Phase Il Environmental Site Assessment
Activities

In April 2019, following the Phase | ESA, Dillon completed Phase Il ESA activities that included the

following components:

e Completion of thirteen sediment cores for the purpose of obtaining representative sediment and
pore water samples in Barry’s Run and Mitchell’s Brook;

e Completion of fourteen manual boreholes for the purpose of obtaining representative soil samples
and identifying current subsurface conditions in the fen surrounding the channel of Barry’s Run and
Mitchell’s Brook; and,

e Collection and analysis of surface water from Barry’s Run and Mitchell’s Brook.

Soil, sediment, pore water, and surface water samples were collected in five transects along Mitchell’s
Brook and Barry’s Run as well as the surrounding fen (Figure 3).

The methodology and results of the soil, sediment, surface water, and pore water assessments are
described herein.

4.1 Objectives

The objective of the assessment was to assess whether contaminants of potential concern (COPCs) are
present at concentrations above the Tier 1 EQS in areas of potential environmental concern identified
during the Phase | ESA. Based on the information retrieved in relation to the Phase | ESA (presented
above), metals and cyanide were identified as COPCs in soil, sediment, and surface water. Screening of
additional site data collected during the Phase Il ESA was conducted to confirm the COPCs identified
during the Phase | ESA and to ensure the data collected was consistent with the environmental sampling
programs and closure planning activities being completed at the upstream Montague Mines property, in
parallel to this study.

Additional screening included petroleum hydrocarbon analysis of select sediment and surface water
samples collected at the top of Mitchell’s Brook and the bottom of Barry’s Run. Additional analytical
parameters were added to assist with the interpretation of results and to ensure data consistency with
the Montague Mines closure study. These parameters include total organic carbon (TOC), sulphide,
sulphate, sulphur, and collecting pore water samples for metals analyses.
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4.2 Methodology

4.2.1 Soil/Sediment Sampling Program in the Fen

On April 25, 26, and 29, 2019, Dillon conducted a manual borehole advancement program. Fourteen
boreholes were advanced by manually advancing split spoons through the fen to depths ranging from
0.1 metres below ground surface (mbgs) at SS1 to 5.18 mbgs at SS9.

Due to the stratigraphy (i.e., saturated organic overburden), typical continuous split-spoon soil sampling
could not be achieved. The organic overburden resulted in inconsistent recovery until minerogenic
material was reached. As such, target levels were identified prior to the advancement of the split spoon
on an individual basis by pre-probing until competent (minerogenic) material was encountered in the
fen and measuring to that depth as the beginning of the sampling intervals. The split spoon was then
advanced to the desired depth and then manually advanced through the minerogenic material. As such,
the organic overburden recovered during split spoon sampling could not be relied on to represent a
specific depth interval. It is noted that a limitation of the manual split spoon was that it could not be
advanced past 6.1 mbgs.

Dillon field personnel logged subsurface conditions encountered in each borehole in the fen at the time
of sampling. Based on visual observations of minerogenic material (i.e., suspected tailings), select soil
samples from the boreholes were submitted to Maxxam Analytics in Bedford, Nova Scotia (NS) for
laboratory analysis of metals, TOC, sulphur, sulphide, and sulphate. It is noted that visual observations of
the soil (i.e., SS) samples collected in the fen are more consistent with the description of a sediment
sample and will; therefore, be referred to as sediment samples going forward; however, these samples
were more terrestrial than aquatic in comparison to the SED samples. The Canadian Council of Ministers
of the Environment (CCME, 1995) defines a sediment as “at least periodically or seasonally, underwater
or saturated with water and/or may be routinely suspended in water,” which was consistent with the
visual observations of the “SS” samples.

Refusal on cobbles and/or rock was encountered in several sample locations in the fen area towards the
treeline. Refusal was encountered at depths ranging from approximately 0.61 to 2.1 meters below top

of fen.

Details of borehole locations are presented on Figure 3. Sample locations where refusal in cobbles
and/or rock was encountered are also presented on Figure 3.

4.2.2 Sediment and Pore Water Sampling Program in the Channel

On April 16 and 25-26, 2019, Dillon field personnel conducted a sediment coring program at nineteen
locations (SED01-14 and PWO01-05 respectively). It is noted that the sediment cores from PW01-05 were
used to collect pore water samples. Based on sampling objectives, three unique sampling methods were
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used. Specifically SEDO1 to SEDO8 and PW01 to PW04 were advanced using a Glew Gravity Corer, SED09
to SED14 were advanced using a 2” diameter Shelby Tube, and PW05 was collected as a grab sample.
Details of sediment core locations are presented on Figure 8. It is noted that generally each pore water
sample was collected in conjunction with a sediment sample location (i.e., PW01 was collected in the
vicinity of SED05, PWO02 was collected in the vicinity of SEDO7, PWO03 was collected in the vicinity of
SEDO08, and PW04 was collected in the vicinity of SEDO1) and PWO05 was collected in the vicinity of the
rough walking bridge.

Glew Gravity Corer

4.2.2.2

The Glew Gravity Corer (“Glew”) is a sediment coring device used to collect sediment cores for the
purpose of environmental monitoring programs (Glew, J.R., 1991). On April 16, 2019, the Glew was used
by Dillon field personnel alongside a sub-contractor, Dr. lan Spooner of Acadia University, to collect
sediment on the channel bottom of Barry’s Run and Mitchel’s Brook.

The Glew was attached to a rope and lowered into the water column from a field boat until it reached
the channel bottom. The Glew was then raised approximately 1-meter above the channel bottom and
then released which allowed the Glew to penetrate into the sediment layer. A weight was then dropped
which triggered the spring-loaded stopper. The stopper was coated in high vacuum silicon grease to
create a seal which held the sediment in by negative pressure. The core was then lifted to the surface
and a bung was inserted at the bottom to hold the sediment in place. This was completed at twelve
locations (SEDO1 to SEDO8 and PWO01 to PWO04 respectively) to depths ranging from 0.20 mbgs at SED05
to 0.29 mbgs at SEDO7, and SED08. This method was used to collect both sediment samples (labelled
SED) and pore water samples (labelled PW).

Upon completion of pore water locations, Dillon field personnel extruded the cores (PW01 to PW04) on
site. Cores were drained of excess water and then placed into laboratory supplied containers as a
composite sample. Each sample was submitted to Maxxam Analytics in Burnaby, British Columbia (BC)
for pore water extraction and laboratory analysis of metals, pH, and conductivity.

On April, 19, 2019, Dillon field personnel extruded the sediment cores (SEDO1 to SED08) using the Glew
Gravity Corer Extrusion device. Samples were collected from each core at three intervals (0- 0.1, 0.1 -
0.2, and 0.2 - 0.3 mbgs) and labeled A, B, and C respectively. The A interval (0 — 0.1 mbgs) of each
sample was submitted to Maxxam Analytics in Bedford, Nova Scotia (NS) for laboratory analysis of
metals and TOC, sulphur, and/or sulphate at specific locations. The A interval submitted to the
laboratory was brown, peaty, organic material present in the top 0-0.1 meters of material in the channel
of Barry’s Run.

Shelby Tube Corer

The Shelby Tube Corer is a 2” thin-walled, hollow steel tube used for collecting fine cohesive soils and
clays. On April 25-26, 2019, the Shelby Tube Corer was used by Dillon field personnel to collect sediment
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on the channel bottom of Barry’s Run and Mitchel’s Brook. Due to the nature of the minerogenic
material in the channel below the organics, the Glew could not penetrate the minerogenic material with
enough force to recover a representative sample for lab analysis.

The Shelby Tube was manually advanced into the sediment of the channel by wading out to the desired
location. The Shelby Tube was inserted to depth and then lifted to the surface. This was completed at six
separate locations (SED09 to SED14 respectively) to depths ranging from 0.1 mbgs at SEDQO9 to 1.8 m bgs
at SED13. Samples from SEDQ9 to SED14 consisted of grey, fine grained minerogenic soil material
collected from the top 0-0.25 meters below the organics layer in the channel of Barry’s Run and
Mitchell’s Brook. It should be noted that the organic layer over these “soils” varied in thickness
throughout the channel typically ranging from 0.01 to 0.5m.

Upon completion, each sediment core was extruded on-site. Based on visual identification, selected
sediment samples from the Shelby Tube were submitted to Maxxam Analytics in Bedford, Nova Scotia
(NS) for laboratory analysis of metals, TPH/BTEX, cyanide, TOC, sulphur, sulphide, and/or sulphate at
specific locations.

4.2.2.3 Grab Sample
On April 26, 2019, Dillon field personnel waded into the stream and collected visual minerogenic
material from the stream bottom with a spade shovel. This was completed for PWO5 to a depth of 0.25
mbgs. Upon completion, the sample was drained of excess water and then placed into a laboratory
supplied container as a composite sample. The sample was submitted to Maxxam Analytics in Burnaby,
BC for pore water extraction and laboratory analysis of metals, pH, and conductivity.
4.2.3 Surface Water Sampling

On April 29, 2019, Dillon field personnel collected surface water samples at eight locations (Figure 7).
Specifically, SW11, SWO05, SW01, SW02, and SW04 were collected from Barry’s Run, and SW03, SW06,
and SW10 were collected from Mitchell’s Brook. It is noted that there were no surface water samples
collected and labelled SW08 or SW09. Surface water samples were typically collected mid-channel and
at mid-depth at identified locations and sampled upstream of potential disturbance created by field
staff.

Surface water samples were collected and placed into laboratory supplied containers. Each sample was
submitted to Maxxam Analytics in Bedford, Nova Scotia (NS) for laboratory analysis of general
chemistry, metals (dissolved and total), and/or cyanide. It is noted that in addition to metals and cyanide
analyses, SW10 and SW11 were submitted for BTEX and modified TPH analyses to characterize the
influent and effluent of the site.
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4.2.4 Laboratory Analytical Program

Soil, sediment, and surface water samples were submitted to Maxxam Analytics in Bedford, NS. Pore
water samples were submitted to Maxxam Analytics in Burnaby, BC. Maxxam Analytics’ Bedford and
Burnaby laboratories are accredited to ISO/IEC 17025 for soil, sediment, surface water, and pore water
(Burnaby laboratory only) by the Standards Council of Canada (SCC). For each of the analytical methods
utilized, Maxxam Analytics has internal QA/QC programs including laboratory duplicates, surrogate
recoveries, reference materials, spiked method blanks, and matrix spikes to govern sample analysis and
analytical data quality assurance.

Data precision was evaluated by Dillon by calculating the relative percent difference (RPD) between the
sample results and their duplicate results (where collected).

4.3 Field Observations

4.3.1 Stratigraphy

Stratigraphy encountered during the Phase Il ESA activities is presented in Table E1 in Appendix E. Cross
sections of the stratigraphy along transect 1 and transect 3 are presented in Figures 5 and 6,
respectively. For the cross section of transect 1 (Figure 5), the soil/sediment stratigraphy in the fen
generally consists of brown, hydric soil with high organic matter and decomposed peat from surface to
approximately 3.5 mbgs and grey, fine-grained minerogenic material from approximately 3.5 to 3.7
mbgs in and around Barry’s Run. For the cross section of transect 3 (Figure 6), the soil/sediment
stratigraphy in the fen generally consists of brown, hydric soil with high organic matter and decomposed
peat from surface to approximately 5.0 mbgs and grey, fine-grained minerogenic material from
approximately 5.0 to 5.18 mbgs (Figure 6).

As presented in Figures 5 and 6, the peaty, organic rich layer in the fen area becomes shallower at the
edges of the subject property towards the treeline. Refusal in cobbles and/or rock was encountered in
several locations towards the treeline. Sample locations where refusal in cobbles and/or rock was
encountered are presented on Figure 3.

The depth of water in the channel of Barry’s Run ranges from approximately 0.4 to 2 meters. Upwards
50 centimeters of organics deposition is present at the bottom of the channel. A grey, dense, clay-like
material is present throughout Barry’s Run and Mitchell’s Brook at the bottom of the channel, beneath
the organics (refer to Photos 22 and 23 in Appendix A).This material appeared very similar in colour and
texture to the grey, fine-grained minerogenic material encountered at depth beneath the fen.

As described in the Phase | ESA, the former Montague Mines operation used stamp mills combined with
a mercury amalgam process for gold refining. This process results in a very fine tailings material
(typically a fine grained, well sorted material that ranges from white-grey to red-brown in Nova Scotia)
typically contaminated with arsenic and mercury that is deposited via flumes, channels, and/or
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temporary piping. This type of tailings material is readily identifiable by visual identification by its
distinctive grain size distribution and deposition. As such, based on visual observation of Mitchell’s
Brook and Barry’s Run during the Phase Il ESA field program, the grey, dense, clay-like material present
in Mitchell’s Brook and Barry’s Run is believed to be mine tailings that originated from the upstream
former Montague Mines property. The stratigraphy beneath the tailings layer in Barry’s Run and
Mitchell’s Brook channel was not confirmed during the field program. It should be noted that the
appearance of similar grey, fine-grained minerogenic material identified at depth beneath the fen is
assumed to be native soil as mine tailings impacts were not identified in these materials.
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4.4 Laboratory Analytical Results
4.4.1 Surface Water
4.4.1.1 General Chemistry Parameters and Metals in Surface Water

Laboratory analytical results for general chemistry parameters and

Isi f in Table E2 in A ix E.
metals in surface water are presented in Table E2 in Appendix General Chemistry and Metals in

The results of arsenic and mercury in surface water are summarized Surface Water

on Figure 7. Laboratory analytical certificates are attached in
Appendix F. 9 Submitted (8 reg/1 QC)
9 Exceeded NSE Tier 1 EQS

for Aluminum (total and dissolved)
and Arsenic (total)

Total aluminum and arsenic concentrations exceeding the

applicable NS Tier 1 EQS for a freshwater surface water body were
identified in each of the surface water samples submitted for analysis (i.e., SWO01 and its duplicate,
SW02, SW03, SW04, SW05, SW06, SW10, SW11) (Figure 7).

As mentioned above, in the absence of US EPA FWAL criteria for dissolved metals (e.g., aluminum), the
dissolved metals (e.g., aluminum) results for surface water were compared to the NSCSR Tier 1 EQS for
total metals in surface water. Dissolved aaluminum concentrations exceeding the applicable NS Tier 1
EQS for a freshwater surface water body were identified in each of the surface water samples submitted
for analysis.

The remaining parameters were below the applicable NS Tier 1 EQS or the US EPA FWAL criteria.
It is noted that dissolved and total metals were comparable for each metal at each surface water

location indicating the metals present are generally dissolved in water rather than being bound to
particulates.

4.4.1.2 BTEX and Petroleum Hydrocarbons in Surface Water
Laboratory analytical results for BTEX and modified TPH in surface
water are presented in Table E3 in Appendix E. Laboratory BTEX/Modified TPH in Surface
analytical certificates are attached in Appendix F. Water
2 Submitted
BTEX and petroleum hydrocarbon concentrations were below the 0 Exceeded NSE Tier 1 EQS

applicable NS Tier 1 EQS (i.e., freshwater surface water body).
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4.4.2 Sediment
4.4.2.1 Total Organic Carbon and Sulphate in Sediment
Laboratory analytical results for total organic carbon (TOC) and
sulphate in sediment are presented in Table E4 in Appendix E. TOC and Sulphate in Sediment

Laboratory analytical certificates are attached in Appendix F. 8 Submitted

No NSE Tier 1 EQS available
Select sediment samples (i.e., SED01, SED07, SED10, SED12, SS08, SS10, and SS13) were submitted for
TOC and sulphate analyses based on higher material recovery and to ensure horizontal coverage across
the site. TOC measures the carbon contained within soil and sediment matter. TOC is one of the factors
that influences the bioavailability of sediment-associated organic chemicals, with sediment TOC being
generally inversely proportional to toxicity and uptake of sediment-associated organic contaminants by
benthic organisms (Gunnarsson et al., 1999).

It is noted that there were no applicable NS Tier 1 EQS available for comparison. Review of the TOC
results indicates that TOC is relatively low to moderate in the SS samples (i.e., the more terrestrial
sediment samples) and low to high in the SED samples (i.e., the more aquatic sediment samples). TOC in
SED samples ranged from 0.13% in SED10 to 17% in SEDO1. TOC in the SS samples ranged from <0.05%
in SS13 to 0.68% in SS08. Higher TOC is indicative of a higher organic content in the sediments, which
was consistent with visual observations in the field (i.e., brown, hydric soil with high organic matter and
decomposed peat).

Sulphate results in the SED samples are generally moderate to high, while sulphate is low in the SS
samples. The sulphate results also tend to coincide with arsenic results in the same sample with higher
sulphate generally coinciding with higher arsenic and lower sulphate generally coinciding with lower
arsenic. This is generally to be expected as arsenic minerals tend to be associated with sulphide minerals
and sulphide minerals oxidize in the surface environment to sulphate minerals. The limiting factor for
arsenic and sulphur correlation is that sulphates are more soluble than arsenates and can leach away
from mine tailings under optimal conditions whereas arsenates tend to remain in place for a longer
period.

4.4.2.2 Metals in Sediment

Laboratory analytical results for metals in sediment are presented
in Table E4 in Appendix E and Figure 8 (for arsenic and mercury Metals in Sediment

only). Laboratory analytical certificates are attached in Appendix F. 28 Submitted (26 reg/2 QC)
26 Exceeded NSE Tier 1 EQS

Results of metals in sediment were compared to the NS Tier 1 EQS for freshwater sediment and the NS
Tier 1 EQS for soil (i.e., residential receptor with non-potable groundwater use, and coarse-grained soil).

Halifax Regional Municipality h “'-"\\.\\\\\\\m%

DILLON

CONSULTING



Review of the metals results indicated concentrations of aluminum in SEDO1 to SEDO8 exceeded the Tier
1 EQS for soil. Iron in SEDO1 to SED14, SS07, SS09, SS10, SS11, SS12, and SS14 exceeded the Tier 1 EQS
for soil and, of the samples that exhibited iron exceedances to the Tier 1 EQS for soil, four samples
exceeded the Tier 1 EQS for freshwater sediment. Vanadium in SEDO1 to SEDO8 exceeded the Tier 1 EQS
for soil. Aluminum, iron, and vanadium are identified in Table 3, Appendix 3 in the Notification of
Contamination Protocol (PRO-100) as substances potentially considered as background occurrences.
Aluminum, iron, and vanadium concentrations generally exceed the typical background concentrations
for this region (i.e., 9,600 to 15,000 mg/kg for aluminum; 14,000 to 31,000 mg/kg for iron; and 18 to 25
mg/kg for vanadium) (Dillon Consulting Limited, 2011) with the exceptions of iron in SED0O9 to SED14,
and iron in SS07, SS09, SS11, SS12, and SS14, which are below the background levels for the region. The
ranges for the region containing the Site are based on a sample size of five. Background metal
concentrations for the province are based on a sample size of 331, which reduces the uncertainty in our
concentration estimates and were; therefore, used for comparison to background data. When compared
to overall aluminum, iron, and vanadium concentrations for the province, the analytical results of these
metals on the subject property are generally below background concentrations, with the exception of
iron in SEDO3 and SEDOS (i.e., 1,650 to 28,000 mg/kg for aluminum, 1,070 to 52,000 mg/kg for iron, and
2 to 110 mg/kg for vanadium). The concentration of iron in SEDO3 and SEDOS (i.e., 54,000 mg/kg) is
analytically equivalent to background levels (i.e., 54,000 mg/kg); therefore, it is concluded that iron
concentrations (along with aluminum and vanadium) are due to background conditions.

Arsenic concentrations in SEDO1 to SED14, SS01 to SS04, SS07, SS11, and SS12 exceeded the Tier 1 EQS
for freshwater sediment and, of the samples that exhibited arsenic exceedances to the Tier 1 EQS for
freshwater sediment, sixteen samples exceeded the Tier 1 EQS for soil. For arsenic, a risk-specific human
health soil quality guideline of 31 mg/kg dry soil is associated with a lifetime risk of 10° above
background (National Guidelines and Standards Office, Environment Canada, 1999; NS Pathway specific
standards, 2013) and the soil quality guideline for environmental health is 26 mg/kg (for a commercial
property). Arsenic in the sediment samples submitted for analysis were generally above the risk-specific
soil quality guideline and the soil quality guideline for environmental health, with the exception of
arsenic in SS11 (Figure 8).

Arsenic concentrations in SS08, SS09, SS10, SS13, and SS14, collected at depth below the organic layer of
the fen, were below both the Tier 1 EQS for freshwater sediment and the Tier 1 EQS for soil for a
residential site. In addition, arsenic concentrations in S511 (29 mg/kg) and SS12 (45 mg/kg) may be
considered within background levels for the region.

Mercury concentrations in SEDO1 to SED14, SS01, SS02, and SS04 exceeded the Tier 1 EQS for
freshwater sediment and, of the samples that exhibited mercury exceedances to the Tier 1 EQS for
freshwater sediment, one sample exceeded the Tier 1 EQS for soil (Figure 8).
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Other metals exceedances noted in sediment are:

e Antimony in SED10 and SED11 exceeding the Tier 1 EQS for soil;

e Cobalt in SEDO1 to SEDO8 exceeding the Tier 1 EQS for soil;

e Lead in SEDO5 exceeding the Tier 1 EQS for freshwater sediment;

* Manganese in SEDO1 to SEDO8 exceeding the Tier 1 EQS for freshwater sediment;

* Nickel in SEDO1 and SEDO2 exceeding the Tier 1 EQS for freshwater sediment;

e Zinc in SEDO7 and its duplicate exceeding the Tier 1 EQS for freshwater sediment; and,

e Selenium in SEDO5, SED06, and SED08 exceeding the Tier 1 EQS for freshwater sediment. However, it
is noted that selenium in the SEDO6 and SEDO8 samples are analytically equivalent to the guideline.

4.4.2.3 BTEX and Petroleum Hydrocarbons in Sediment

Laboratory analytical results for metals in sediment are presented
in Table E5 in Appendix E. Laboratory analytical certificates are BTEX/ Modified TPH in Sediment

attached in Appendix F. 2 Submitted
0 Exceeded NSE Tier 1 EQS

Results of BTEX and petroleum hydrocarbons in sediment were compared to the NS Tier 1 EQS for
freshwater sediment and the NS Tier 1 EQS for soil (i.e., residential receptor with non-potable
groundwater use, and coarse-grained soil).

Review of the BTEX results indicated that concentrations were below laboratory detection limits. Each of
the two sediment samples submitted for analysis (i.e., SED10 and SED12) exhibited modified TPH (lube
oil resemblance) exceedances to the Tier 1 EQS for freshwater sediments. Due to the high organic
content visually observed in the sediment samples, each sediment sample was re-submitted for
petroleum hydrocarbon analysis after applying a silica-gel treatment. Silica-gel treatments were used to
evaluate naturally occurring organic matter (i.e., biogenic) contributions to the TPH detected in the
sediment. The modified TPH results from SED10 remained the same after applying a silica-gel treatment.
The modified TPH results from SED12 decreased marginally (results were analytically equivalent) after
applying a silica-gel treatment; however, the concentrations remained above the applicable Tier 1 EQS
for freshwater sediment at SED10 and SED12.

Field observations (visual and olfactory) did not identify observations consistent with petroleum
hydrocarbons; rather, an abundance of organic material was observed throughout Mitchell’s Brook and
Barry’s Run. Review of the gas chromatograms obtained from the laboratory and the analytical results
indicate the presence of hydrocarbons mostly in the C16-32 range (lube oil range). Naturally occurring
organic matter, also known as biogenic organic compounds (BOCs) (e.g., sterols, fatty acids, and fatty
alcohols), are biosynthesized by living organisms such as plants and microbes and mainly elute in the
C16-34 range with some eluting in the C34-50 range (Wang et al., 2008).

Despite applying a silica-gel treatment, false positives for the C16-34 range are still common for highly
organic soils/sediments as the silica gel can only remove a fixed amount of BOC before being exhausted
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(Maxxam, 2010). If more BOCs are present than the silica gel can remove, than the remaining BOCs will
still be present and identified as hydrocarbons in the lube oil range. The field observance of abundant
organic matter supports the strong likelihood that the detected hydrocarbons are biogenic and not
petroleum hydrocarbon related. Further, conversations with Alan Stewart, the Organics Laboratory
Department Manager at Maxxam, concluded that the petroleum hydrocarbons detected in the fuel/lube
range do not appear to be associated with petroleum hydrocarbons and are likely associated with low
levels of organic matter. According to Alan Stewart, review of the results indicate that the low
hydrocarbon levels do not indicate the presence of the refined petroleum hydrocarbon signature peaks.

4.4.3 Pore Water

4.4.3.1 General Chemistry and Metals in Pore Water

Laboratory analytical results for general chemistry parameters and dissolved metals in pore water are
presented in Table E2 in Appendix E. The results of dissolved
arsenic and mercury in pore water are summarized on Figure 7.

i N ) : General Chemistry and Metals in
Laboratory analytical certificates are attached in Appendix F.

Pore Water
Dissolved arsenic concentrations exceeding the US EPA guideline 5 Submitted
were identified in PW02 and PW04. Dissolved mercury 5 Exceeded NSE Tier 1 EQS
concentrations exceeding the applicable NS Tier 1 EQS for a for Alum”;;;:;::igl)langanese
freshwater surface water body were identified in PW01 to PW04. 4 Exceeded NSE Tier 1 EQS for Cobalt
(dissolved)
Other metals exceedances noted in pore water are: 1 Exceeded(‘l(;i.er 1| E((ljS) for Copper
. . . Issolve
] D|ssoIVf=_'d aluml‘num and manganese in PWO01 to PW05 2 Exceeded US EPA guideline for
exceeding the Tier 1 EQS; Arsenic (dissolved)
e Dissolved cobalt in PWO01 to PW04 exceeding the Tier 1 EQS; 4 Exceeded US EPA guideline for Iron
* Dissolved copper in PWO05 exceeding the Tier 1 EQS; (dissolved)
. . ) . o 1 Exceeded US EPA guideline for Lead
* Dissolved iron in PW01 to PWO04 exceeding the US EPA guideline; (dissolved)
and, 1 Exceeded US EPA guideline for
 Dissolved lead in PWO05 exceeding the US EPA guideline. Mercury (dissolved)

As mentioned above, in the absence of a US EPA guideline for dissolved metals, the dissolved metals
results for pore water were compared to the NSCSR Tier 1 EQS for total metals in surface water.

The remaining parameters were below the applicable NS Tier 1 EQS or the US EPA guideline.

4.4.4 QA/QC Discussion

Maxxam laboratory certificates of analysis (provided in Appendix F) indicate that a reasonable degree of
accuracy was achieved in the sediment, pore water, and surface water analyses (based on results of
method blanks, spiked blanks, and matrix spike surrogate recoveries).
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Based on field procedures, laboratory methods, sampling program design, and field observations, the
analytical results are concluded to be representative of the site conditions in general. Data precision was
evaluated by calculating the relative percent difference (RPD) between the sample results and their
duplicate results (where collected). Dillon established a RPD acceptance criterion (data quality objective)
of <35% for sediment and surface water results (U.S. EPA, 2004). Duplicate sediment and surface water
results indicated that results met the data quality objective with the exception of lead in SS13 and SS13B
(RPD value of 44 %). Although, the lead RPD value is marginally higher than the acceptance criteria, lead
concentrations were relatively low in comparison to the Tier 1 EQS and the other metals analyzed as
part of the SS13 sample and its duplicate were within the acceptance criteria. Further, the laboratory
quality assurance/quality control (QA/QC) results for blanks, spikes, matrix spikes, and duplicates for
lead and the other metals included in the analysis were within the acceptable criteria.

Dillon concludes that the dataset of site sediment and surface water samples results are complete as
analytical results were obtained for all of the samples submitted and all of the analytical parameters
requested, including supporting laboratory documentation.
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Summary of Environmental Conditions

5.1 Geology and Hydrogeology

The regional surficial geology of the area generally consists of a stony, sandy matrix, and material
derived from local bedrock sources (Stea et al., 1992). The regional bedrock geology for the area is of
the Goldenville Formation, consisting of sandstone turbidites and slate (Keppie, 2000).

The soil/sediment stratigraphy on the site is discussed in Section 4.3.1. Bedrock was not encountered

during the 2019 ESA activities. Refusal in cobbles and/or rock was encountered in select sample
locations, as presented on Figure 3.

5.2 Drainage

Lake Charles is the headwater lake for the Shubenacadie watershed. Mitchell’s Brook receives water
from Lake Loon, which then flows in a south-westerly direction into Barry’s Run and ultimately Lake
Charles.

5.3 Mitchell’s Brook and Barry’s Run Channel

Mitchell’s Brook and Barry’s Run form a defined channel on the Site. The channel depth in Mitchell’s
Brook ranges from approximately 0.4 — 3 metres deep, while the channel depth in Barry’s Run ranges
from approximately 1 to 2.5 metres deep. While the velocity of water in the channel was not quantified
during the Phase Il ESA, it was observed to be fast flowing and capable of mobilizing suspended
sediments downstream from up gradient source areas.

On average, an estimated 30 centimetres of organics deposition is present at the bottom of the channel
in Barry’s Run. Visual observation and analytical results discussed in Section 4 confirmed the presence of
suspected tailings underlying both Mitchell’s Brook and Barry’s Run. Elevated arsenic and mercury
concentrations above the NS Tier 1 EQS were noted in both organics and tailings material present
throughout Mitchell’s Brook and Barry’s Run. Concentrations of arsenic in tailings samples ranged from
1,900 to 6,200 mg/kg with the highest concentrations (As: 6,200 mg/kg) observed in a sample collected
in Mitchell’s Brook near the top portion of the HRM property (sediment sample SED10). The results
indicate that there has been limited attenuation and that the tailings deposits are irregularly distributed
across the Site. Through various physical mechanisms (e.g., currents, bioturbation), the organic material
overlying the tailings deposition appears to have fairly consistent arsenic concentrations throughout the
channel, ranging from 960 to 2,400 mg/kg.

Mercury concentrations in tailings samples collected in Mitchell’s Brook and Barry’s Run ranged from 4.4
to 6.8 mg/kg. Concentrations of mercury above the NS Tier 1 EQS were also noted in the organics
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overlaying the tailings in Barry’s Run. These results are consistent with the arsenic results in that the
tailings have irregular deposition patterns across the channel.

It should be noted that the up gradient source of tailings originating from Montague Mines has not been
removed. It can be assumed that the rapid flow of water through Mitchell’s Brook and Barry’s Run,
particularly during spring freshet, continues to mobilize tailings from the Montague Mines site and
deposit them in the Site channel along with other organic materials.

Reportedly, an environmental assessment and closure study for the Montague Mines property was
commissioned by NS Lands and is currently being completed by a team of consultants led by Intrinsik.
Conclusions regarding potential human health and ecological risks that arsenic and mercury impacts
pose to receptors on the HRM property cannot be made until the details of the closure plan for the
Montague Mines site is understood.

5.3.1 Bog/Fen Complex (Fen)

The stratigraphy in the fen generally consists of brown, hydric soil with high organic matter and
decomposed peat from surface to approximately 3.5 — 5 mbgs, followed by grey, fine-grained
minerogenic material. The peaty, organic rich layer in the fen area becomes shallower at the edges of
the subject property towards the treeline.

Reportedly, the channel was dammed at some point in time and the remnants of a flow control
structure are located on site at the outflow of Barry’s Run before water crosses under Waverley Road
and discharges into Lake Charles. It is unclear if the control structure was used during mine operations
to retain/elevate water levels or control flows historically (Figure 4 in Section 3.6.1.2). If the structure
was used to effectively flood the fen, it is possible that tailing fines may have impacted the near-surface
organic peat material with arsenic or other contaminants. It is possible that organic material at the top
of fen may be impacted by tailings and may pose a human or ecological health risk. Further
characterization of the organics located at the top of the fen is required to confirm the presence or
absence of tailings impacts.

Although the grey, dense, clay-like material underlying the fen at depth appeared to be visually
consistent with tailings, it was not chemically similar; analytical results from this dense-clay material
indicate that this deposit is much lower in metals concentration and likely derived from natural
geological sources (very old stream bed material), and not tailings. This indicates that tailings in
sediment are limited to the channel and have not impacted the fen at depth.

5.3.2 Surface Water

Arsenic and aluminum were consistently found to exceed the guidelines throughout the study area.
Dissolved concentrations were found to be elevated as well as the total (unfiltered) results. This
indicates there may be a potential risk to receptors through this operable pathway.
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Pore Water

Results of metals in pore water were compared to the US EPA FWAL criteria (specifically the criterion
continuous concentration or CCC), where available. The US EPA FWAL are based on dissolved water
concentrations, while the Tier 1 EQS are generally based on total concentrations. Where no US EPA
criteria was available, the Tier 1 EQS was used for comparison purposes.

Pore water is a major route of exposure for many benthic organisms to contaminants. While freshwater
aquatic life surface water benchmarks are generally based on toxicity data for pelagic freshwater
species, rather than species associated with sediments, they have been used here for comparison
purposes to sediment pore water.

No freshwater aquatic life benchmarks were available for bismuth, calcium, lithium, magnesium,
potassium, silicon, sodium, sulphur, tin or titanium. Bismuth, lithium, tin, and titanium were not
detected in the pore water samples and are not generally associated with sulphide mine tailings, and
are; therefore, not considered to be of concern. Calcium, magnesium, potassium, silicon, and sodium
were detected in each of the pore water samples, but represent the major cations present and are more
indicative of general water quality parameters than potential influence of mine tailings on the Site, and
as such, were not considered further. Total sulphur has no guideline and is not speciated and therefore
discussion is centred around the speciated sulphur forms specifically sulphate and sulphide.

When compared to the water quality benchmarks, exceedances were noted in at least one pore water
sample for aluminum, arsenic, cobalt, copper, iron, lead, manganese and mercury (Appendix E).
Dissolved criteria were only available for arsenic, iron, lead, and mercury. Elevated aluminum and iron in
sediments have been discussed previously and were determined to be related to elevated background
concentrations. As such, aluminum (five of five samples) and iron (four of five samples) in sediment pore
water exceed the applicable benchmarks and are also likely related to elevated background sediment
concentrations. Copper, lead, and mercury were each exceeded in one of five pore water samples
(PW05), while arsenic was elevated in two samples (PW02 and PWO04). Arsenic, lead, and mercury
exceedances were less than twice the applicable benchmark, while copper exceeded the benchmark by
2.6-fold. Manganese exceeded the US EPA FWAL criteria in each of the five pore water samples
submitted for analysis, with exceedances ranging from approximately 2 to 63-fold; however, manganese
is likely to be associated with background. While these exceedances indicate that pore water
concentrations could be at levels that may pose potential risks to freshwater aquatic life, these
comparisons should be interpreted with caution since the species upon which the benchmarks are
based were generally pelagic rather than benthic. The presence of these metals in sediment pore water
indicates that some leaching of the metals from sediments into pore water is occurring and these metals
may be bioavailable for uptake by benthic organisms. However, when metals concentrations are
compared for each pore water sample and its corresponding sediment location (Table E1 and E3 in
Appendix E), pore water concentrations are generally orders of magnitude lower than sediments. The
same trend is observed in surface water metals concentrations compared to sediments (Table E1 and E3
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in Appendix E). This indicates that while some metals are leaching into pore water the amount is low
relative to the sediment concentration. Given the age of the tailings; the sediments can be considered to
be in a stable phase of leaching (i.e., the most readily available metals have already leached from the
tailings) and while metals will continue to leach, the rate is likely to remain relatively constant or decline
with time unless the tailings are disturbed.

5.4 Outcomes and Discussion of Acadia University Study

A summary of methods and chemistry results from the Acadia University study are presented in
Appendix I. As noted, titanium and lead provide useful surrogates to assist in identifying potential
changes to sediment chemistry quality due to urban development (titanium increases) or
industrialization (increasing lead). Dr. Spooner estimates that a sediment history dating back 200 years
can be assessed in the upper approximately 300mm layer of Lake Charles, which is downgradient of Site.
For Lake Charles, the arsenic concentrations over depth follow an expected trend in which a distinctive
depositional period occurred in the 1900’s and then gradually returned to pre-1900 levels over the
intervening years. This suggests that in deeper areas of the lake, old tailing deposits are being slowly
buried with new material resulting in arsenic concentrations in upper sediment zones that are similar to
background (pre-mining) values. This process has positive implications for overall lake health with
respect to benthic organism interaction with sediments.

The vertical arsenic chemistry trends in Lake Charles are not reflected in the cores obtained in Barry’s
Run. The Barry’s Run cores are all similar with respect to total arsenic and portray a distinct
concentration profile from the surface water/sediment interface to the 100 to 300mm depths. The near-
surface sediments appeared as a mixture of very fine organic to coarser sand fractions which overlay
more coarse tailing deposits (Figure 6).

The arsenic distribution for all three cores generally follows a “C” profile over depth, where high
concentrations are found at the near surface and lower portion of the vertical core, and are lower in the
mid-zone. Two mechanisms may be influencing the vertical distribution of arsenic; the first may be the
effects of a reducing condition starting 50mm below top of sediment causing changes in the arsenic
valence state and enabling it to become more soluble and mobile. However, if this was completely the
case, one would expect the decrease to be more pronounced with depth, which is not the case. The
second mechanism may be associated with re-deposition of tailings in more recent years. If we assumed
reducing conditions were not influencing arsenic concentrations, then the data could be interpreted as
demonstrating that Barry’s Run was recovering, and in more recent (past 20-30 years) fresh tailing
material was being deposited in the Run due to an increase in upstream development, off-road vehicles
disturbing upgradient tailings deposits, and/or general increase in erosion from intense weather events.
Although the exact reasons for the arsenic profiles remain speculative, it is clear that Barry’s Run is not
recovering in a manner similar to Lake Charles and remains an active sink for arsenic impacted tailing
material.
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Discussion and Recommendations

The results of sediment and surface water samples indicate there may be potential risks to human

health and ecological receptors on the Site due to historic tailings deposition originating from the former

upstream Montague Mines operations. Although the Phase Il ESA was not meant to fully delineate or

qguantify volumes of impacted media, the study has made several conclusions and recommendations. As

there is a concurrent study to assess the former mine area and tailings, it is recommended that any final

risk controls or management for this Site be coordinated with the outcomes of the mine study to

provide an overall/consistent risk control framework. Additional information is required to confirm

whether actual environmental risks are present, and include:

e Characterization for metals/TOC of near surface fen organics/peat;

* Information on types of ecological receptors present on-site and their habits;

* Details of site-specific risk-based criteria currently being developed for the Montague Mines sites as
part of the closure plan; and,

¢ The methods/approach being established for the Closure plan of properties “off Crown lands”
included in the ongoing Montague Mines closure study.

Results from the pore water testing indicate that while some leaching of metals in sediment pore water
is occurring, and these metals may be bioavailable for uptake by benthic organisms, the amount of
leaching relative to sediment metals concentrations is very low. Given the age of the tailings
contamination, the sediments can be considered to be into a stable phase of leaching; however, further
sulphur speciation samples from pore water are recommended to address the potential for sulphide in
tailings.

Some sediment and sediment pore water results exceed applicable benchmarks indicating potential

risks to aquatic life, particularly benthic species. The potential for risks to aquatic life should be

examined in an ecological risk assessment given that:

e Limited information is available on the quality of available habitat for benthic species in the area;

* Due to the age of contamination, any potential impacts to aquatic species have likely already
occurred; and,

e The reference area in addition to the Site will need to be looked at to examine potential impacts.

Sediment exposure to humans as a result of swimming/boating, etc. is expected to be minimal but
should be addressed more formally using a risk assessment approach, particularly if these activities are
to occur in the area once developed.

There is anecdotal evidence that fishing occurs along both Barry’s Run and Mitchel’s Brook. If fishing
occurs in the area, and depending on the types of fish/aquatic species that are present/caught, there
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may be some accumulation of metals in fish tissue which could then be ingested by human receptors.

The following recommendations concerning fishing on-site are:

e To confirm whether fishing occurs in the area;

¢ To identify types of fish/aquatic species that may be present in the area and whether these species
could be ingested. This information will be useful to assess the need for fish tissue sampling (e.g.,
some eels eat benthic species which could be impacted by sediment concentrations);

* To evaluate potential risks as a result of fish consumption in a HHRA. Even if fish ingestion does not
occur, fish consumption could potentially occur in the future; therefore, the potential risks via this
pathway should be evaluated;

e The collection of invertebrate tissue data if fish are benthic feeders, will help indicate the potential
for contribution of benthic food ingestion from the Site to fish ingestion; and,

e The collection of fish tissue samples if fishing occurs, even if there is unlikely to be accumulation into
fish tissue, may be warranted from a public relations perspective.

Based on Dillon’s understanding of the Site, current uses and proposed future residential development
on lands adjacent to the Site, the following exposure scenarios and receptor pathways are likely
applicable to this site:

e Children playing in fen for recreational purposes;

e Children playing in shallow portions of Mitchell’s Brook for recreational purposes;

e Fishing activities and fish consumption in Mitchell’s Brook and Barry’s Run; and,

e Impacts to ecological receptors.

Until further information is known about potential risks to human health and ecological receptors, the
degree in which the Site is planned to be used for uncontrolled recreational purposes should be carefully
evaluated. A risk assessment is recommended to obtain data concerning potential risks to human health
and ecological receptors. Pending the results of a risk assessment, a risk management plan that
incorporates appropriate engineering and administrative controls is recommended.

As discussed in Section 5.4, there is reasonable evidence to suggest that the fen is still acting as a sink for
arsenic impacted tailings originating in upgradient areas. The upper sediment layers are also very fine
with a mix of organic and clay-size particle fractions which can be readily mobilized if disturbed. The
proposed development on adjacent lands has the potential to increase stormwater flow volumes to the
site and increase mobilization of tailings material through the site. The hydrology of the site was not
assessed as part of this study; however, the stability of the fen is likely susceptible to changing hydrology
on adjacent lands. In regards to future development of adjacent lands, the requirement for buffer zones
to maintain stability of the fen should be also considered. In addition, any increase in stormwater flows
from the adjacent development to the Site should be prohibited unless they can be demonstrated to not
disrupt the fen integrity or mobilize more tailings into the system.
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Closing Remarks

This report was prepared by Shauna Gallant, MREM and Rebecca Appleton, P.Eng., and was reviewed by
Brad MacLean, M.Sc., Lisa Marshall, MES, Darren Parker, B.D.Env.Plan, and Mike Charles, P.Eng.

Dillon has prepared this report for the exclusive use of HRM and its agents for specific application to the
site. The Dillon investigation was conducted in accordance with Dillon’s scope of work and accepted
environmental practices. Limitations to this report are included in the disclaimer presented in Appendix
H. No other warranty, expressed or implied, is made.

Yours truly,

DILLON CONSULTING LIMITED

Original Signed Original Signed ' =
Michael Charles, P.Eng. Rebecca Appleton, P.Eng.

Senior Technical Reviewer Project Manager/Site Professional
SMG:jes
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Photo 1. View of the small tributaries upstream of Mitchell’s Brook to the southeast of the subject
property (January 28, 2019).

Photo 2. View of the small tributaries upstream of Mitchell’s Brook to the southeast of the subject
property. Small shrubs and alders are present in the high water line area (January 28, 2019).

Halifax Regional Municipality . "‘“‘\\\\\\\«W%

DILLON

CONSULTING



R
» R\ SR )\
Photo 3. View of the culverts running under Highway 107 to the sou
(January 28, 2019).
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Photo 4. View of the forested area to the south of the subject property (January 28, 2019).
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Photo 5. View of the small tributaries upsteam of Mitchel's Brook to the southeast of the subject
property (January 28, 2019).

Photo 6. View of wetland area located on the subject property in between Barry’s Run and Mitchell’s

Brook (January 28, 2019).
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between Barry’s Run and Mitchell’s Brook (January 28, 2019).

P

Photo 8. Debris observed in the wetland area located on the subject property in between Barry’s Run
and Mitchell’s Brook (January 28, 2019).
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Photo 10. View of the bottom of the shallow wetland area in between Barry’s Run and Mitchell’s Brook
(January 28, 2019).
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Photo 11. View of Barry’s Run facing west (January 28, 2019).
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Photo 12. View of a path in the surrounding forested area to the south of the site used for all-terrain
vehicles (January 28, 2019).
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Photo 13. One of the boats used for the sediment sampling program (April 16, 2019).

Photo 14. One of the boats used for the sediment sampling program (April 25, 2019).
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Photo 16. Glew Gravity Corer used for the sediment sampling program (April 16, 2019).
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Photo 18. Manual split spoon used to collect soil samples (April 25, 2019).
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Halifax Regional Municipality

Photo 20. 5512 (April 25 2019)
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Halifax Regional Municipality

Photo 22. SEDOQ9 (April 25, 2019).
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ERIS

ENVIRONMENTAL RISK INFORMATION SERVICES

ShY
DIRECTORY

Project Property: Port Wallace, Nova Scotia

Report Type: City Directory

Order No: 20190121115

Information Source: Polk’s Halifax Regional Municipality East, NS City Directory
Date Completed: 23/01/2019

Environmental Risk Information Services
A division of Glacier Media Inc.
1.866.517.5204 | info@erisinfo.com | erisinfo.com



City Directory Information Source

Polk’s Halifax Regional Municipality East, Nova Scotia City Directory

PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS
Year: 2000
Site Listing: -No Civic Address

Adjacent Properties:

31 Cono Drive

-Address Not Listed

105 Lethbridge Avenue

-Address Not Listed

650 Waverley Road

-Address Not Listed

PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS
Year: 1995

Site Listing: -No Civic Address

ERISS




Adjacent Properties:

31 Cono Drive

-Address Not Listed

105 Lethbridge Avenue

-Address Not Listed

650 Waverley Road

-Address Not Listed

PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS
Year: 1990
Site Listing: -No Civic Address

Adjacent Properties:

31 Cono Drive

-Address Not Listed

105 Lethbridge Avenue

-Address Not Listed

650 Waverley Road

-Address Not Listed
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PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS
Year: 1985
Site Listing: -No Civic Address

Adjacent Properties:

31 Cono Drive

-Address Not Listed

105 Lethbridge Avenue

-Address Not Listed

650 Waverley Road

-Address Not Listed

PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS
Year: 1980
Site Listing: -No Civic Address

Adjacent Properties:
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31 Cono Drive

-Address Not Listed

105 Lethbridge Avenue

-Address Not Listed

650 Waverley Road

-Address Not Listed

PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS
Year: 1974
Site Listing: -No Civic Address

Adjacent Properties:

31 Cono Drive

-Address Not Listed

105 Lethbridge Avenue

-Address Not Listed

650 Waverley Road

-Address Not Listed

PROJECT NUMBER: 20190121115

Site Address:

Port Wallace, NS

ERISS




Year: 1970

Site Listing:

-No Civic Address

Adjacent Properties:

31 Cono Drive

-Address Not Listed

105 Lethbridge Avenue

-Address Not Listed

650 Waverley Road

-Address Not Listed

PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS
Year: 1965
Site Listing: -No Civic Address

Adjacent Properties:

31 Cono Drive

-Address Not Listed
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105 Lethbridge Avenue -Address Not Listed

650 Waverley Road -Address Not Listed

PROJECT NUMBER: 20190121115

Site Address: Port Wallace, NS

Year: 1960

Site Listing: -No Civic Address

Adjacent Properties:

31 Cono Drive -Address Not Listed
105 Lethbridge Avenue -Address Not Listed
650 Waverley Road -Address Not Listed

-All listings for businesses were listed as they are in the city directory.

-Listings that are residential are listed as “residential” with the number of tenants. The name of the
residential tenant is not listed in the above city directory.
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nviroscan

An SCM Company

175 Commerce Valley Drive W
Markham, Cntarlo L3T 723

S05-BE2-6300
www.optaintel.ca




Page: 2

Project #: 20190121115

ENVIROSCAN Report

Search Area: Port Wallace Halifax NS

Requested by:
Eleanor Goolab
Date Completed: 02/12/2019 05:32:05

&)enuiroscon

OPTA INFORMATION INTELLIGENCE

N
W E

yaud™

This document is owned by
Opta Information Intelligence
Inc. and is subject to copyright
protection. Please see the
full Terms and Conditions at
the front of this document.




ENVIROSCAN Report
Page: 3 g))
Opta Historical Environmental Services Enviroscan

L]
Terms and Conditions enviroscan
Requested by:
Project #: 20190121115 Eleanor Goolab

Date Completed: 02/12/2019 05:32:05 | 7 '/!NFORMATIONINTELLIGENCE

. . . . . ™
Opta Historical Environmental Services Enviroscan
Terms and Conditions

Report

The documents (hereinafter referred to as the "Documents”) to be released as part of the report (hereinafter referred to
as the "Report") to be delivered to the purchaser as set out above are documents in Opta’s records relating to the
described property (hereinafter referred to as the "Property"). Opta makes no representations or warranties respecting
the Documents whatsoever, including, without limitation, with respect to the completeness, accuracy or usefulness of
the Documents, and does not represent or warrant that these are the only plans and reports prepared in association
with the Property or in Opta’s possession at the time of Report delivery to the purchaser. The Documents are current
as of the date(s) indicated on them. Interpretation of the Documents, if any, is by inference based upon the information
which is apparent and obvious on the face of the Documents only. Opta does not represent, warrant or guarantee that
interpretations other than those referred to do not exist from other sources. The Report will be prepared for use by the
purchaser of the services as shown above hereof only.

Disclaimer

Opta disclaims responsibility for any losses or damages of any kind whatsoever, whether consequential or other,
however caused, incurred or suffered, arising directly or indirectly as a result of the services (which services include, but
are not limited to, the preparation of the Report provided hereunder), including but not limited to, any losses or damages
arising directly or indirectly from any breach of contract, fundamental or otherwise, from reliance on Opta Reports or
from any tortious acts or omissions of Opta's agents, employees or representatives.

Entire Agreement

The parties hereto acknowledge and agree to be bound by the terms and conditions hereof. The request form
constitutes the entire agreement between the parties pertaining to the subject matter hereof and supersedes all prior
and contemporaneous agreements, negotiations and discussions, whether oral or written, and there are no
representations or warranties, or other agreements between the parties in connection with the subject matter hereof
except as specifically set forth herein. No supplement, modification, waiver, or termination of the request shall be
binding, unless confirmed in writing by the parties hereto.

Governing Document

In the event of any conflicts or inconsistencies between the provisions hereof and the Reports, the rights and
obligations of the parties shall be deemed to be governed by the request form, which shall be the paramount document.

Law

This agreement shall be governed by and construed in accordance with the laws of the Province of Ontario and the
laws of Canada applicable therein.

T:
Toll Free: www.optaintel.ca

F:
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Project #: 20190121115

No Records Found

ENVIROSCAN Report

Requested by:
Eleanor Goolab

Date Completed: 02/12/2019 05:32:05

&énuiroscon

OPTA INFORMATION INTELLIGENCE

This document is owned by
Opta Information Intelligence
Inc. and is subject to copyright
protection. Please see the
full Terms and Conditions at
the front of this document.
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PO Box 442
Halifax, Nova Scotia

NOVA' SC‘OTIA

Information Access ph: (902) 424-2549
Environment and Privacy fax: (902) 424-6925
January 31, 2019 Our file # ENV-2019-0175/0181

Email: sgallant@dillon.ca

Shauna Gallant

Dillon Consulting Ltd.
137 Chain Lake Dr.
Suite 100

Halifax NS B3S 1B3

Dear Ms. Gallant:

RE: Waverley Rd. (PID 41301789); Waverley Rd. (PID 00249672); 105 Lethbridge Ave.
(P1D 00249664); 650 Waverley Rd. (PID 00249714); Montague Rd. (PID 00249706);
Montague Rd. (PID 00315085); and 31 Cono Dr. (PID 00275966), Dartmouth

I refer to your enquiry of the Environmental Registry received January 21, 2019. We
acknowledge receipt of payment for 7 properties.

Enclosed is the information that was located through the Environmental Registry with regards to
650 Waverley Rd. and 31 Cono Dr., Dartmouth.

No information was located through the Environmental Registry with regards to the remaining
above referenced properties.

An industrial file (file# 92100-01-3751169) pertaining to Waverley Rd. (PID00249672),
Dartmouth was located. An environmental health file (file# 97000-35-TRU-2013-0081)
pertaining to 105 Lethbridge Ave., Dartmouth was located. A water resource management
investigation/enforcement file (file# 95100-35-BED-3798211) containing inspection reports and
correspondence pertaining to 650 Waverley Rd., Dartmouth was located. Two industrial files
(file# 92100-30-BED-2005-045741- 3 volumes, 92100-30-BED-2005-045743-001) containing
application, audits, photos, reports, renewal, notices & MSDS sheets, and correspondence; a
contaminated sites investigation/enforcement file (file# 33000-35-BED-3099147-001) containing
inspection reports, correspondence, notes, and photos; and a contaminated sites complaint file
(file# 33000-40-BED-2015-3099540) pertaining to 31 Cono Dr., Dartmouth were also located.



Page 2

These records, while not in the Environmental Registry, may be relevant to your request. Should
you feel you require these records, they are subject to the Freedom of Information and Protection
of Privacy (FOIPOP) Act. FOIPOP applications can be submitted by filling out the attached

application form. Please quote the Environmental Registry number in your FOIPOP application.

Nova Scotia Environment makes no representations or warranties on the accuracy or
completeness of the information provided.

Sincerely,

Original Signed

Tina Skeir
Information Access Officer
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Environment

APPROVAL
Province of Nova Scotia
Environment Act, S.N.S. 1994-95, c.1

APPROVAL HOLDER: PORT WAL LACE HOLDINGS LIMITED

SITE PIDs: 249714, 275347 and 41019118
APPROVAL NO: 2016-098287
EXPIRY DATE: 20 November 2026

Pursuant to Part V of the Environment Act, S.N.S. 1994.95, ¢c.1 as
amended from time to time, approval is granted to the Approval
Holder subject to the Terms and Conditions attached to and forming
part of this Approval, for the following activity:

Construction of a wetland alteration - infill in WL 10 (5694 m3)at or near
650 Waverley Rd, Dartmouth, Halifax Redgional Municipality in the Province

of Nova Scotia{see above PIDs). ™\

Original Signed
Administrator _ Effective Date //m/z 3/ zo_/{é

Ty
NOI‘&‘H&] Bennett

The Minister has delegated his powers and responsibilities under the Act with respect to
this Approval to the Administrator named above. Therefore any information or
notifications required to be provided to the Minister under this approval can be provided
to the Administrator unless otherwise advised in writing.
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TERMS AND CONDITIONS OF APPROVAL

Nova Scotia Environment
Approval Holder: PORT WALLACE HOLDINGS LIMITED

Project: Wetland alteration - infill (5694 m?)
Site: WL 10
650 Waverley Rd,

Dartmouth, Halifax Regional Municipality
PID # 249714, 275347 and 41019118

Approval No: 2016-098287
File No: 95100-30-BED-2016-098287
Map Series: 11D/12

Grid Reference: E -456, 975 N - 4, 952, 485
Reference Documents:
- Application dated 2 September 2016 and attachments.

- Supplemental information recieved from Aven Cole (Englobe Project
Manager and this applications contact) on 17 and 19 October 2016, 10 and
14 November 2016.

1.0 Definitions:

a) “Act” means the Environment Act S.N.S. 1994-1 995, ¢.1, as amended from
time to time, and includes all regulations made pursuant to the Act.

b) "Administrator” means a person appointed pursuant to subsection 21(1) of
the Act.

¢) "Approval" means an Approval issued pursuant to subsection 56(2) of the
Act.

d) "Department” means the Central Region, Bedford Office, of Nova Scotia
Environment located at the following address:

Nova Scotia Environment

inspection, Compliance, and Enforcement Division
Central Region, Bedford Office,

Suite 115, 30 Damascus Road,

Bedford, Nova Scotia, B4A 0C1.

Phone: (902) 424-7773

Fax:  (902) 424-0597



2.0

3.0

e)

f)
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"Minister” means the Minister of Nova Scotia Environment and includes a
designate of the Minister.

'Watercourse” means;

(1) the bed banks and shore of every river, stream, lake, creek, pond,
spring, lagoon or other natural body of water, and the water therein,
within the jurisdiction of the Province, whether it contains water or not,
and;

(i) all groundwater.

"Wetland” means lands commonly referred to as marshes, swamps, fens,
bogs, and shallow water areas that are saturated with water long enough to
promote wetland of aquatic processes which are indicated by poorly drained
soil, vegetation and various kinds of activity which are adapted to a wet
environment.

Scope of Approval

a)

b)

This Approval (the "Approval") relates to the Approval Holder and their
application and supporting documentation, as listed in the reference
documents above, to construct the wetland alteration - infill of 5694 m?in WL
10 situated at or near 650 Waveriey Rd, Dartmouth, Halifax Regional
Municipality.

Under authority of this Approval, the watercourse alterations specified in 2 a)
shall be conducted between June 1% and September 30" (inclusive) of the
same calendar year unless otherwise stated in the site specific terms and
conditions.

General Terms and Conditions

a)

b)

The Approval Holder shall construct the wetland alteration - infill in
accordance with provisions of the most recent version of:

i} Environment Act S.N.S. 1994-1995, ¢.1 as amended from time to time:
i)  Regulations pursuant to the above Act;
i) Nova Scotia Watercourse Alteration Specifications

Nothing in this Approval relieves the Approval Holder of the responsibility for
obtaining and paying for ali licenses, permits, approvals or authorizations
necessary for carrying out the work authorized to be performed by this



d)

h)
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Approval which may be required by municipal by-laws or provincial or federal
legislation. The Minister does not warrant that such licenses, permits,
approvals or other authorizations will be issued.

No authority is granted by this Approval to enable the Approval Holder to
construct the wetland alteration on lands which are not in the control or
ownership of the Approval Holder. It is the responsibility of the Approval
Holder to ensure that such a contravention does not occur. The Approval
shall provide, to the Department, proof of such control or ownership upon
expiry of any relevant lease or agreement. Failure to retain said authorization
may result in this Approval being cancelled or suspended.

If there is a discrepancy between the reference documents and the terms
and conditions of this Approval, the terms and conditions of this Approval
shall apply.

The Minister may modify, amend or add conditions to this Approval at any
time pursuant to Section 58 of the Act.

This Approval is not transferable without the consent of the Minister.

(i) If the Minister determines that there has been non-compliance with
any or all of the terms and conditions contained in this Approval, the
Minister may cancel or suspend the Approval pursuant to subsections
58(A)(1) and 58(A)(2) of the Act, until such time as the Minister is
satisfied that all terms and conditions have been met.

(if) Despite a cancellation or suspension of this Approval, the Approval
Holder remains subject to the penalty provisions of the Act and
regulations.

The Approval Holder shall notify the Department prior to any proposed
extensions or modifications of the activities outlined in the original Application
for Approval.

Pursuant to Section 60 of the Act, the Approval Holder shall submit to the
Minister any new and relevant information respecting any adverse effect that
actually resuits, or may potentially result, from any activity to which the
Approval relates and that comes to the attention of the Approval Holder after
the issuance of the Approval.

The Approval Holder shall immediately notify the Department of any incidents
of non-compliance with this Approval.

The Approval Holder shall bear all expenses incurred in carrying out the
environmental monitoring required under the terms and conditions of this
Approval.
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Uniess specified otherwise in this Approval, all samples required to be
collected by this Approval shall be collected, preserved and analysed, by
qualified personnel, in accordance with recognized industry standards and
procedures.

m) Unless written approval is received otherwise from the Minister, all samples

P)

q)

required by this Approval shall be analysed by a laboratory that meets the
requirements of the Department's "Policy on Acceptable Certification of
Laboratories" as amended from time to time.

The Approval Holder shall submit any monitoring results or reports required
by this Approval to the Department. Unless specified otherwise in this
Approval, all monitoring results shall be submitted within 30 days following
the month of monitoring.

The Approval Holder shall ensure that this Approval, or a copy, is kept on Site
at all times and that personnel directly involved in the wetland alteration are
made fully aware of the terms and conditions which pertain to this Approval.

Failure to comply with the Terms and Conditions is an offence under the
Environment Act.

The Approval Holder shall notify the Department three business days prior to
commencing construction of the Activity. The notification must include the
Approval Number.

Within 14 days of completion of the work authorized under this Approval, the
Approval Holder is required to submit, to the Department, the enclosed form
entitled "Completion of the Approved Work".

Covenant Conditions

a)

b)

The Approval Holder may alter the wetland as authorized and, without limiting
the generality of the foregoing, shall not alter or use the wetland so as to:

(i)  prejudice any riparian rights of any owner or of any person lawfully in
possession of or holding any lands abutting the wetland and/or
watercourse or any rights therein:

(i) suffer any loss, damage or nuisance to adjacent or abutting lands.

The Approval Holder shall not, at any time or for any purpose, place a
pecuniary value on or claim any pecuniary value for the rights and privileges
granted by this Approval, whether considered alone or in conjunction with any
other property rights or privileges, over and above the amounts, if any,
actually paid to the Minister by the Approval Holder for said rights and
privileges.



c)

d)

f)

9)

h)

Itis recognized and agreed that this Approval does not give sole or exclusive
rights to any watercourse, and the Minister reserves the right to use the
watercourse and water therein for any purpose and to allow others to use the
watercourse and water for any purpose, provided that such use or purpose
does not constitute a substantial interference with the rights granted to the
Approval Holder.

The Approval Holder shall be responsible for obtaining and paying the costs
of any and all approvals, services, easements, rights of way and
authorizations of any kind necessary for the performance of any activities
undertaken pursuant fo this Approval. The Minister does not covenant that
such approvals, services, easements, rights of way and authorizations of any
kind will be issued by the Province of Nova Scotia, any other body or person.

The Approval Holder shall maintain any road, bridge, culvert, dam, sluice,
flume, conduit or other structure built or used in or on the wetland in a state of
good repair and in a clean and tidy condition to the satisfaction of the
Minister. The Approval Holder shall conform to any and all directions of the
Minister concerning the rehabilitation of a wetland and/or watercourse or the
construction, reconstruction, maintenance, removal, operation and location of
any bridge, culvert, dam, sluice, flume, conduit or other structure built, used
or maintained in and on the wetland.

The Approval Holder shall indemnify and save harmless the Minister against
any loss, cost or damage occasioned by the Approval Holder's relocation of a
watercourse and/or wetland or the construction of, repair, alteration or
addition to any road, cuivert, bridge, dam, sluice, flume, conduit or other
structure. Such indemnity shall include, but not be restricted to, all losses,
costs or damages occasioned by the improper or faulty relocation of a
watercourse or the improper or faulty construction of repair, alteration or
addition to any road, culvert, bridge, dam, sluice, flume, conduit or other
structure in or on the wetland and/or watercourse, or by any trespass,
negligence or wilful act of the Approval Holder or any employees, agents,
contractors, or guests of the Approval Holder.

On the expiry or termination of this Approval or at the end of the useful life of
the structure, as determined by the Minister, the Approval Holder shall
immediately cease operations and peaceably and quietly yield up and deliver
possession of the watercourse and/or wetland in a condition satisfactory to
the Minister, and the Minister shall incur no further expense, liability or cost in
this regard.

The Approval Holder shall remove any bridge, culvert, dam, sluice, flume,
conduit or other structure or remnants thereof, and any equipment or
personal property built, used or maintained in and on the watercourse and/or
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wetiand at the end of the useful life of the structure, to the satisfaction of the
Minister. In the event the Approval Holder fails to remove such bridge,
culvert, dam, sluice, flume, conduit or other structure or remnants thereof and
any equipment or personal property, the Minister may, without any attaching
liability, remove or demolish the same in whatever manner the Minister
deems necessary. The Approval Holder shall pay all expenses and costs of
such removal or demolition.

i) The Minister or any employee, servant or agent of the Department will not be
liable for any damage, loss or ciaim of any kind which may or hereafter arise.

j} If the Approval Holder assigns or sublets their Approval or any part thereof
except as is expressly provided herein, if the contractor becomes bankrupt or
insolvent, if a receiver is appointed for any part of the assets of the Approval
Holder, if any assignment is made for the benefit of the creditors of the
Approval Holder, or if it is wound up or goes into liquidation, the Minister may
terminate the Approval.

k) This Approval shall ensure to the benefit of and be binding upon the Minister,
the Minister's successors, assigns and authorized representatives, and upon
the Approval Holder, and the heirs, administrators, executors and assigns of
the Approval Holder.

) The failure of the Minister to insist upon a strict performance of any covenant,
proviso or Terms and Conditions contained in this Approval shall not be
deemed a waiver of any rights or remedies that the Minister may have and
shall not be deemed a waiver of any subsequent breach or default in the
covenants, provisos or Terms and Conditions contained in this Approval,

Construction

a} All construction activities within or immediately adjacent to the watercourse
channel must be carried out in isolation of the streamfiow (in the dry).

b) Prior to the commencement of the proposed activity, sediment control
measures shall be installed to prevent sedimentation of the wetlands and/or
watercourses and maintained as required until all exposed erodible soil
adjacent to both wetlands and/or watercourses and the road surface are
stabilized. Erosion control measures include but are not limited to flow
checks, sediment traps and/or filters.

c) Erosion control materials shall be clean, non-erodible, non-ore-bearing, non-
watercourse derived and non-toxic materials. The Approval Holder shall
ensure the materials for this project, (i.e. aggregate, etc.) is suitable for the
purpose intended.

d) Sulphide bearing materials are not to be used without prior written consent



f)

9)

h)

)

from the Minister. The Approval Holder shall notify the Department
immediately when sulphide bearing materials are encountered during any
part of construction.

All potentially erodible areas shall be stabilized with erosion protection
material as work progresses (not at the end of the project).

All work operations shall be conducted in a manner to protect the wetlands
and/or watercourses from siltation and disturbance to the adjacent and
downstream areas. Silted water is not to be released directly into the wetland
and/or watercourse. Any silt laden water pumped from work areas is to be
directed to heavily vegetated areas, settling ponds, or other treatment
devices (not wetlands).

Any overland flow which has the potential to enter the construction area is to
be diverted away from the construction site and into vegetated areas (not
wetlands).

All construction site and roadway runoff shall be directed through natural
vegetation before it reaches the watercourse. Where direction through natural
vegetation is not possible, runoff shall be treated through erosion and
sediment control devices to prevent siltation of watercourses (not wetlands).

Road drainage must not be discharged over a cut or fill unless appropriate
vertically staged erosion control measures are in place on the slope from the
crest to the toe along the face of the embankment.

Settling ponds shall meet a minimum requirement of 1/16 acre-ft. of storage
for every acre of exposed construction area. Settling ponds are to be cleaned
out when they are half full of sediment or when they no longer provide for the
precipitation of solids.

The Approval Holder shall ensure that the following discharge limits are met
for any water which is discharged from the Site to a watercourse or wetland:

i) Total Suspended Solids Clear Flows (Normal Background
Conditions):

1) Maximum increase of 25 mg/L from background levels for any short
term exposure (24 hours or less)

2) Maximum average increase of 5 mg/L. from background levels for
longer term exposure (inputs lasting between 24 hours and 30 days)
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i) Total Suspended Solids High Flow (Spring Freshets and Storm
Events):

1) Maximum increase of 25 mg/L from background levels at any time
when background levels are between 25 mg/L and 250 mg/L

2) Shall notincrease more than 10% over background levels when
background is >250 mg/L.

) The Department reserves the right to modify and/or specify the monitoring

locations, parameters and frequency. Monitoring results shall be provided
to the Department upon request.

m) Non-compliance with effluent discharge limits outlined in this Approval shall

n)

p)

Q)

be immediately reported to the Department.

The Approval Holder shall limit the size of the disturbed area to the area of
the wetland alteration. Once the soils in the area of installation (road
construction) have been exposed for installation (road construction), the
structure installation (road construction) shall commence immediately.

The Approval Holder shall limit the removal of riparian vegetation to the area
of the wetland alteration only.

All excavated material shall be placed in a location where it will not enter the
wetland and/or any watercourse. All debris resulting from construction
activities shall be disposed of at a facility which is approved to accept the
specific material. Any material not regulated by the Department shall be
removed to an area where flood water will not come in contact with the debris
and excavated material must be removed from the areas adjacent to the
wetland and/or any watercourse and be disposed of in a manner acceptable
to the Department.

On-site machinery and potential poliutants are to be stored in an area above
the flood water or other water limits.

Fuel storage and refuelling or lubrication of equipment is to take place in an
area such that an accidental pollutant discharge will not enter surface water
or domestic water supplies or wetlands. Under no circumstances will the
designated area be within 30 metres of a watercourse or wetland. Note: this
clause is not applicable to pile-driving equipment.

Blasting in or near a watercourse is not permitted unless authorized in writing
by the Minister.
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t) Machinery and equipment {e.g., concrete trucks) are not to be washed out
within 30 metres of a body of water or in an area where wash water will run
into a watercourse and/or wetland.

u) Equipment required to work within a wetland and/or watercourse is to be
mechanically sound, having no leaking fuel tanks or leaking hydraulic
connections.

Spills or Releases

a} All spills or releases shall be reported in accordance with the Act (Part V1)
and the Environmental Emergency Regulations.

b) Spills or releases shall be cleaned up in accordance with the Act.
Site Specific Terms and Conditions

a) This Approval does not authorize alteration or impact to a watercourse.
A separate and unique Approval is required for a watercourse alteration.

b) Wetland alteration - infill of 5694 m? in WL10 situated at or near 650
Waverley Rd, Dartmouth, NS is permitted as detailed in application
materials. The alteration - infill can occur at any time of year, but all
efforts should be made to complete the alteration - infill during dry or
frozen conditions and outside breading seasons.

c) Wetland alteration - infill shall be completed on/before 25 November
2018.
d) The Approval Holder shall conduct on-site pre-construction meetings to

ensure all persons involved in wetland alterations are aware of the terms
and conditions of this Approval.

e) Where a wetland is partially altered, WL 10, the Approval Holder is
responsible to ensure the continued function and health of any unaltered
portions and is responsible for demonstrating the continued function and
health to the satisfaction of the Department.

f) Preconstruction/baseline and post-construction (i.e., after alteration -
infil) monitoring shall be undertaken in partially altered wetland WL10.
Monitoring of WL10 is required for a period of no less than 5 years post
alteration - infill. If yearly monitoring reports do not provide sufficient
detail and quantifiable evidence of the continuing functioning and health
of WL10, the Department reserves the right to require the approval
holder to hire a qualified person to conduct additional monitoring,
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change or alter monitoring methods and/or undertake wetiand
restorations and/or compensations as directed by the Department.

g) Preconstruction/baseline and post-construction (i.e., after alteration -
infil) monitoring reports are due on/before 15 January of each calendar
year. The first report related to preconstruction/baseline conditions in
WL 10 is due 15 January 2017. The next report is due 15 January 2018
and this would include sampling and evaluation of post alteration - infill
conditions on either side of the road and within WL10; four additional
post-construction monitoring reports are therefore due and shall be
submitted 15 January in each subsequent year.

h) The Approval Holder shall provide the Department with a complete and
detailed wetland compensation plan and/or an LOU with a recognized
wetland restoration specialist that demonstrates how they will
compensate for the loss of 5694 m? of wetlands, on/before 25 May
2017. The minimum amount of wetland compensation required is
11,388 m*. Information shall include details of the compensation project
and monitoring methods to be used to demonstrate the success of any
wetland compensation(s). The Department shall provide written notice
to the Approval holder if the wetland compensation plan has been
accepted or not.

i) The Department reserves the right to modify the amount of
compensation required based on the type of compensation proposed,
area of wetland alteration and type of wetland losses.

j) After the wetiand compensation(s) plan has been approved by the
Department, the wetland compensation shall be completed on/before 25
November 2018.

k) The compensation plan must be prepared and compensation work

managed and regularly overseen by a recognized wetland specialist or a
person the Department recognizes as having suitable qualifications,
knowledge and experience in wetland restoration and construction.

!) The Department reserves the right to extend the length of monitoring of the
monitoring methods used if success and/or failures of compensations cannot
be demonstrated to the satisfaction of the Department. it is the responsibility of
the approval holder to ensure wetland compensations are successful, in the
amount required, and to demonstrate the compensated wetlands will remain
viable in future.

m} Where the Approval holder or quaiified person becomes aware of
indirectly impacted wetlands, wetland losses or impacts to a



watercourse(s) or water resources from this development, the Approval
Holder shall immediately notify the Department.

n) The approval holder is responsible for remediation and/or compensation
for any indirectiy impacted wetlands or watercourses and remediation
and/or compensation required is at the discretion of the Department.

0) The Approval Holder is responsible for demonstrating wetland alteration
- infill and wetland compensations were completed as Approved. The
Approval Holder shall submit GIS compatible digital data that accurately
depicts pre-construction and unaltered conditions of wetlands compared
to altered/infilled wetland conditions and digital data showing area of
successful compensation(s). The meta (GIS) data shall be included to
demonstrate calculations (i.e., areas) for each altered or indirectly
impacted wetland and for compensation(s).

P} The Approval Holder shall be available to immediately respond to and
mitigate unforseen events or environmental emergencies.
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w 30 Damascus Road, Suite 115 Phone: (902) 424-7773
Nom SC T Bedford, N.S.B4A 0C1 Fax: (902) 424-0597
Environment
Process RSN Number: 11387629
Environment Act
APPROVAL HOLDER: PORT WALLACE HOLDINGS LIMITED
APPROVAL NUMBER: 2016-098287-01
DATE ISSUED: March 28, 2018
SITE NAME: Port Wallace Subdivision
SITE ADDRESS: DARTMOUTH NS

Pursuant to Environment Act 122A(1) the following action(s) must be completed by

Provide the preconstruction/baseline monitoring report for Wetiand 10 prior to any alteration of the
wetland. This report must be submitted and accepted by the department in writing prior to alteration of

the wetland.

The action(s) outlined in this Directive are the minimum required. Additional actions may be needed to
address the non-compliance item(s) identified in this report. Where necessary, you may need to secure
the services of a firm/person with sufficient knowledge, experience, and certification to address any item
(s) of non-compliance.

Be advised that failing to undertake all action(s) within the time frame specified in this Directive is an
offence and may result in further enforcement. An investigation involving the non-compliance item(s)
identified in this report continues and is separate from the requirements of this Directive.

Original Signed

Signature of Issuing Inspector: S S

This Directive was issued by Stephanie Barkhouse, Inspector with Nova Scotia Environment, who may
be contacted at;

Nova Scotia Environment

30 Damascus Road, Suite 115
Bedford, N.S. B4A 0C1
Phone: (902) 424-7773

Fax: (902) 424-0597
hitp://iwww.gov.ns.ca/nse
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Supporting text where applicable:

Folder RSN: 3798211 Page 3 of 4
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Prohibition s.67 - (1) No person shall knowingly release or permit the release info the environment of a
substance in an amount, concentration or level or at a rale of release that causes or may cause an
adverse effect, unless authorized by an approval or the regulations.(2) No person shall release or permit
the release into the environment of a substance in an amount, concentration or level or at a rate of
release that causes or may cause an adverse effect, unless authorized by an approval or the regulations.
Environment Act 1994-85, ¢. 1

Duty to take remedial measures s.71 - Any person responsible for the release of a substance under this
Part shall, al that person's own cost, and as soon as that person knows or ought to have known of the
release of a substance into the environment that has caused, is causing or may cause an adverse effect,
{a} take all reasonable measures {ofi) prevent, reduce and remedy the adverse effects of the substance,
and (i) remove or otherwise dispose of the substance in such a manner as to minimize adverse effects;
(b) take any other measures required by an inspector or an administrator; and (c) rehabilitate the
environment to a standard prescribed or adopted by the Department. Environment Act 1994-95, c. 1

Assistance lo inspectors s.118 - The owner or occupier of any place, or any person the inspector
reasonably believes is relaled to or associated with any activity at the place, in respect of which an
inspector is exercising powers or carrying out duties pursuant to this Part shall(a)give the inspector all
reasonable assistance to enable the inspector to exercise those powers and carry out those duties(b)
furnish alf information relalive to the exercising of those powers and the carrying out of those dufies that
the inspector may reasonably require. Environment Act, 1994-95, ¢.1

Right of entry and inspection s.119 (1) - For the purpose of ensuring compliance with this Act, the
regulations, a standard or an order made under Part Xili, an inspector, subject lo Sections 22 and 120,
may, at any reasonable time, (g) where the inspector believes that any thing may release, is releasing or
has released into the environment a substance that may cause, is causing or has caused an adverse
effect (i) require the person having care, management or control of the thing to detain the thing at the
place where it is found. Environment Act, 1994-95, ¢.1

Right of enlry and inspection s.119 (1) - For the purpose of ensuring compliance with this Act, the
regulations, a standard or an order made under Part Xili, an inspector, subject to Sections 22 and 120,
may, at any reasonable time (h) require the production of any documents that are required to be kepf
pursuant to this Act or any other documents that are related to the purpose for which the inspector is
exercising any power under clauses (a) (o (g). Environment Act, 1994-95, ¢.1

Inspector Directives s. 122A (1) - An inspeclor may issue a directive lo a person requiring the person to
{a} take such measures in accordance with clause 71(b) as the inspector may specify;

(b) furnish the inspector with information in accordance with clause 1 18(b);

{c) detain a thing in accordance with subclause 119(1)(g)(i);

(d) produce a document in accordance with clause 119(1)(h); or

(e) take any action prescribed by the regulations in any circumstance prescribed by the regulations.

(2) A directive is not subject to appeal or review under this Act. Environment Act, 1994-95, ¢.1

Folder RSN: 3798211 Page 4 of 4
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NOVJ.PSC TIA Warning Report Number: 11417132

Environment

ENVIRONMENTAL WARNING REPORT

Date of Offence Time of Offence:
February 16, 2018 N/A
Offence Location: PiD 00249714
County: Halifax
Name:
Company: PORT WALLACE HOLDINGS LIMITED
Issued To: Lindsay Hawker, Recognized Agent
Address: 1101 Hwy #2
Lantz, Nova Scotia, B2S 1M9
Date of Birth: Telephone No.:

Act or Regulation Violated
Contrary to: Environment Act Section 158(f)
A person who

{f) contravenes a term or condition of an approval, an environmental assessment approval, a temporary
approval, a certificate of variance or a certificate of qualification is guilty of an offence.

Notice: This is an official warning to the individual/company named above and is not a Summary Offence
Ticket.

- . \ Originél
Issuing Officer:  Stephanie Barkhouse  gigneq
-

Signature of Issuing Officer: o

Issue Date: 3/28/18
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NOVA SCOTIA

Environment

APPROVAL

Province of Nova Scotia
Environment Act, S.N.S. 1994-95, c¢.1, s.1

APPROVAL HOLDER: Ocean Contractors Limited

SITE PID: 00276105
APPROVAL NO: 2005-045741-R01
EXPIRY DATE: November 16, 2026

Pursuant to Part V of the Environment Act, S.N.S. 1994-95, c.1, s.1 as
amended from time to time, approval is granted to the Approval Holder
subject to the Terms and Conditions attached to and forming part of this
Approval, for the following activity:

Operation and reciamation of a Ready Mix Concrete Plant, and associated
works, at or near 204 Cono Drive, Montague Gold Mines, Halifax Regional
Municipality in the Province of Nova Scotia.

Original Signed
Administrat}; ——Date Signed Pec, /7 20/

Name (please print)_Aev,n Gerrowey

The Minister has delegated her powers and responsibilities under the Act with respect
to this Approval to the Administrator named above. Therefore any information or
notifications required to be provided to the Minister under this Approval can be provided
to the Administrator unless otherwise advised in writing.



®) O

TERMS AND CONDITIONS OF APPROVAL

Nova Scotia Environment

Approval Holder: Ocean Contractors Limited

Project: Ready Mix Concrete Plant

Site: 204 Cono Drive,
Montague Gold Mines, Halifax Regional Municipality
PID # 00276105

Approval No: 2005-045741-R01
File No: 92100-30-045741 vol. 3
Map Reference: 11D/12

Grid Reference  E 457290 N 4953 558

Reference Documents:

- Application for renewal dated November 15, 2016 and attachments.
- Original Application for approval dated April 29, 2005
- Correspondence from Englobe Corp. dated December 5, 2016.

1. Definitions

a) “Act’ means Environment Act, Chapter 1 of the Acts of 1994-95, and
includes, unless the context otherwise requires, all regulations made
pursuant to the Act.

b)  "Administrator" means a person appointed by the Minister for the purpose
of this Act, and includes an acting administrator.

¢)  “Approval” means an approval issued pursuant to this Act with respect to
an activity.

d)  "Associated works" means any building, machinery, equipment, device,
tank, system, stockpile, or other related infrastructure.

e) "Department" means the Department of Environment, and the contact for
the Department for this approval is:



g)
h)

)

k)

Nova Scotia Environment

Inspection, Compliance, and Enforcement Division
Central Region, Bedford Office

Suite 115, 30 Damascus Road,

Bedford, Nova Scotia, B4A 0C1.

Phone: (902) 424-7773
Fax: (902) 424-0597

"Extension” means an increase in size, volume or other physical
dimensions of an activity such that the increase may cause an adverse
effect if not properly mitigated.

"Facility" means the Ready Mix Concrete Facility and associated works.

“Minister” means the Minister of Environment and includes any
person appointed as a designate of the Minister.

“Modification” means a change to an activity that may cause an adverse
effect if not properly mitigated an includes, but is not limited to, the
expansion of the same process, addition of product lines and replacement
of equipment with different technology other than that presently in use.

"Reclamation” means work performed or to be performed in
accordance with an approved plan, and includes rehabilitation of a site or
facility.

“Site” means the lands where an activity or proposed activity will take
place.

“Water Resource” means all fresh and marine waters comprising all
surface water, groundwater, and coastal water.

“Watercourse” means the bed and shore of every river, stream, lake,
creek, pond, spring, lagoon or other natural body of water, and the water
therin, within the jurisdiction of the Province, whether it contains water or
not, and all groundwater.

“Wetland" means land commonly referred to as a marsh, swamp, fen or
bog that either periodically or permanentiy has a water table at, near or
above the land's surface or that is saturated with water, and sustains
aquatic processes as indicated by the presence of poorly drained soils,
hydrophytic vegetation and biological activities adapted to wet conditions.
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Scope of Approval

a)

b)

This Approval (the "Approval") relates to the Approval Holder and their
application and supporting documentation, as listed in the reference
documents above, to construct, operate and reclaim the Facility, situated
at or near 204 Cono Drive, Montague Gold Mines, Halifax Regional
Municipality (the "Site").

The Facility shall be operated as outlined in the application for approval
dated November 15, 2016 and supporting reference documentation.

The Site shall not exceed the area as outlined in the application and
supporting documentation.

General Terms and Conditions

a)

b)

d)

g)

The Approval Holder shall construct, operate and reclaim the Facility in

accordance with the following provisions:

i)  Environment Act S.N.S. 1994-1995, c.1, s.1, as amended from time to
time;

ii) Regulations pursuant to the above Act, as amended from time to time.

No authority is granted by this Approval to enabie the Approval Holder to
construct, operate and reclaim the Facility on lands which are not in the
control or ownership of the Approval Holder. It is the responsibility of the
Approval Holder to ensure that such a contravention does not oceur.

If there is a discrepancy between the reference documents and the terms
and conditions of this Approval, the terms and conditions of this Approval
shall apply.

Any request for renewal or extension of this Approval is to be made in
writing, to the Department, at least ninety (90) days prior to the Approval

expiry.

The Minister may modify, amend or add conditions to this Approval at any
time pursuant to Section 58 of the Act.
This Approval is not transferable without consent of the Minister.

i) If the Minister determines that there has been non-compliance with
any or all of the terms and conditions contained in this Approval, the
Minister may cancel or suspend the Approval pursuant to subsections



h)

)

k)

)
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58A(1) and 58A(2) of the Act, until such time as the Minister is
satisfied that all terms and conditions have been met.

if)  If the Minister cancels or suspends this Approval, the Approval Holder
remains subject to the penalty provisions of the Act and regulations.

The Approval Holder shall notify the Department prior to any proposed
extensions or modifications to the Facility, including, but not limited to, the
active area, operating area, process changes or waste disposal practices
which are not granted under this Approval. An amendment to this Approval
may be required before implementing any change.

Extensions or modifications to the Facility may be subject to the
Environmental Assessment Regulations. Written approval from the Minister
may be required before implementing any change.

Pursuant to Section 60 of the Act, the Approval Holder shall submit to the
Administrator any new and relevant information respecting any adverse
effect that actually results, or may potentially result, from any activity to
which the Approval relates and that comes to the attention of the Approval
Holder after the issuance of the Approval.

The Approval Holder shall immediately notify the Department of any
incidents of non-compliance with this Approval.

The Approval Holder shall bear all expenses incurred in carrying out the
environmental monitoring required under the terms and conditions of this
Approval.

Unless specified otherwise in this Approval, all samples required to be
collected by this Approval shall be collected, preserved and analysed, by
qualified personnel, in accordance with recognized industry standards and
procedures,

Unless written authorization is received otherwise from the Minister, all
samples required by this Approval shall be analysed by a laboratory that
meets the requirements of the Department’s "Policy on Acceptable
Certification of Laboratories" as amended from time to time.

The Approval Holder shali ensure that this Approval, or a copy, is kept on
Site at all times and that personnel directly involved in the Facility operation
are made fully aware of the terms and conditions which pertain to this
Approval.
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Upon any changes to the Registry of Joint Stock Companies information,
the Approval Holder shall provide a copy to the Department.

4, Surface Water

a)

b)

The Site shall be developed and maintained to prevent surface water
contaminants from being discharged into a watercourse, wetland, water
resource, or beyond the property boundary, in excess of the following
criteria;
i) Total Suspended Solids: Clear Flows (Normal Background
Conditions)
1} Maximum increase of 25 mg/! from background levels for any
short term exposure (24 hour or less);
2) Maximum average increase of 5 mg/l from background levels for
long term exposure (inputs lasting between 24 hours and 30
days);

ii) Total Suspended Solids: High Flow (Spring Freshets and Storm
Events)
1) Maximum increase of 25 mg/l from background levels at any time
when background levels are between 25 mgfl and 250 mg/l;
2) Maximum increase of 10% over background levels when
background is >250 mg/l;

iif)  pH (Outfall Identified by Department)
1) Maximum 5 to 9 in grab sample;
2) Maximum 6 to 9 as a Monthly Arithmetic Mean:

The Approval Holder shall ensure surface water is monitored at the
following locations and frequency:

i)  Monitoring Locations
1)  Station OCL-1 prior to discharge from the Conrad’s Quarry into
the municipal storm sewer system.
Station OCL-2 (the background sampling station) upstream
of the confluence of the Conrad's Quarry runoff collection system.

i)  Monitoring Frequency
1) Quarterly

Erosion and sedimentation control devices shall be installed prior to
construction at the Site and shall remain in place and be maintained until
disturbed areas are stabitized.
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d) The Department reserves the right to require modifications including, but
not limited to, monitoring locations, monitoring frequency, contaminants of
concern, and surface water criteria.,

e) No authority is granted by this Approval to enable the Approval Holder to
discharge surface water onto adjoining lands without the authorization of
the affected landowner(s). It is the responsibility of the Approval Holder to
ensure authorizations are current and valid.

f)  The Approval Holder shall immediately contact the Department should
sulphide bearing material be encountered on the Site and shall include
planned remedial measures in conformance with the Sulphide Bearing
Material Disposal Regulations.

Spills or Releases

a) Spills or releases shall be reported in accordance with the Act and the
Environmental Emergency Regulations.

b) Spills or releases shall be cleaned up in accordance with the Act and the
Contaminated Sites Regulations.

Particulate Emissions {Dust}

a) Particulate emissions shall not contribute to an ambient concentration of
total suspended particulate matter that exceed the following limits (in
micragrams per cubic metre of air) at or beyond the Site property
boundaries:

Annual Geometric Mean 70 pg/m?®
Daily Average (24 hr.) 120 pg/m?

b} The use of used oil as a dust suppressant is prohibited.

c) Monitoring of ambient total suspended particulate matter shall be conducted
at the request of the Department. The location of the monitoring station(s)
for total suspended particulate matter will be established by a qualified
person retained by the Approval Holder and submitted to the Department
for approval, this may include point(s) beyond the property boundary of the
Site.

d) When requested, ambient total suspended particulate matter shall be
measured by the EPA standard; EPA/625/R-96/010a; Sampling of Ambient
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Air for Total Suspended Particulate Matter (SPM) and PM,, shall be done
using a High Volume (HV) Sampler.

Sound Levels

a) Sound levels measured at the Site property boundaries shall not exceed the
following equivalent sound levels {Leq):

Leq 65 dBA 0700-1900 hours
60 dBA 1900-2300 hours
55 dBA 2300-0700 hours

b) Monitoring of sound levels shall be conducted at the request of the
Department. The location of the monitoring station(s) for sound will be
established by a qualified person retained by the Approval Holder and
submitted to the Department for approval, this may include point(s) beyond
the property boundary of the Site.

Groundwater

a) If so directed by the Department, the Approval Holder shall be required to
prepare and implement a groundwater monitoring and mitigation program.

Solid Waste

a) Waste concrete shall be recycled within the Facility operation or disposed of
in accordance with requirements of the Department.

Reclamation

a) The Approval Holder shall submit a reclamation plan to the Department for
approval within 60 days of final abandonment of the Facility.

b) The Approval Holder shalt reclaim the Site within six (6) months of
abandonment and in accordance with the approved reclamation plan or
other terms as specified by the Department.
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Site Specific Conditions

a)

b)

The Approval Holder shall direct liquid effluent from the following sources
into settling ponds, the waste containment structure or alternate approved
location for treatment prior to discharge:

i) liquid effluent from the truck washout areas,

ii) liquid effluent from the truck loadout areas, and

i)  liquid effluent from solid waste de-watering, and

iv) other areas on the Site as directed by the Department.

The Approval Holder shall prepare a contingency plan to meet the minimum
requirements of the Contingency Planning Guidelines published by Nova
Scotia Environment.

The Approval Holder shall provide notification to the Department that the
contingency plan meets the requirements of section 11 b) on or before
February 27, 2016.

Reporting

a)

b)

The Approval Holder shall provide an annual report summarizing the
following information, as required by the terms and conditions of this
approval, each calendar year:

i)  results of any surface water monitoring,

ii) summary of any complaints received and any methods used to mitigate
them,

i) any emergency conditions, upset conditions or spills that occurred on
the Site, and corrective measures taken ,

iv) results of any other monitoring conducted at the Site ,and

v)  any changes made to the contingency plan, or emergency plans

The annual report shall be submitted to the Department annually, on
January 30, for the previous calendar year, commencing in 2018.
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Pursuant to Part V of the Environment Act, S.N.S. 1994-95, c.1 as
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TERMS AND CONDITIONS OF APPROVAL

Nova Scotia Department of Environment and Labour

Project: Ocean Contractors Ltd.
Ready Mixed Concrete Plant
204 Cono Dir,
Montague Gold Mines, Halifax Regional Municipality

Approval No; 2005-045741

File No: 92100-30-/BED-147
Map Series: 11D/12

Grid Reference: E457300 N4953600

PID #: 00276105

Reference Documents:
- Application dated April 29, 2005 and attachments.

- Letter from Maritime Testing Ltd. dated July 22,2005

1. Definitions

a) “Act’ means the Environment Act S.N.S. 1994-1995, ¢.1 and includes all
regulations made pursuant to the Act.

b) "Associated works" means any building, structure, processing facility, pollution
abatement system or stockpiles of aggregate.

c) "Department” means the Central Region, Bedford Office, of the Nova Scotia
Department of Environment and Labour located at the following address:

Nova Scotia Department of Environment and Labour
Environmental Monitoring and Compliance Division
Central Region, Bedford Office,

Suite 224, 1595 Bedford Highway,

Bedford, Nova Scotia, B4A 3Y4.



Phone: (902) 424-7773
Fax: (902) 424-0597

d) ‘“Facility” means the ready mix concrete plant and associated works.

e) "Minister" means the Minister of the Nova Scotia Department of Environment
and Labour.

f)  "Rehabilitation" means restorative work performed or to be performed in
accordance with the rehabilitation plan.

Scope of Approval

a) This Approval (the "Approval") relates to the Approval Holder and their
application and supporting documentation, as listed in the reference
documents above, to operate and reclaim the Facility, situated at or near 204
Cono Dr, Montague Gold Mines, Halifax Regional Municipality (the "Site").

b} The Facility shall be constructed and operated as outlined in the application
for industrial approval dated April 29, 2005 and supporting documentation.

c) The Site shall not exceed the iease area as outlined in the application and

supporting documentation.

General Terms and Conditions

a)

b)

The Approval Holder shall construct, operate and reclaim its Facility in
accordance with provisions of the:

i)  Environment Act S.N.S. 1994-1995, c.1, as amended from time to time;
i) Regulations, as amended from time to time, pursuant to the above Act;

The Approval holder is responsibie for ensuring that they operate the facility
on lands which they own or have a lease or written agreement with the
landowner or occupier. The Approval holder shall be responsible for ensuring
that the Department has, at all times, a copy of the most recent lease or
written agreement with the landowner or occupier. Breach of this condition
may result in canceliation or suspension of the Approval.

If there is a discrepancy between the reference documents and the terms and
conditions of this Approval, the terms and conditions of this Approval shall

apply.
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The Minister or Administrator may modify, amend or add conditions to this
Approval at anytime pursuant to Section 58 of the Act.

This Approval is not transferable without the consent of the Minister or
Administrator,

(iy If the Minister or Administrator determines that there has been non-
compliance with any or all of the terms and conditions contained in this
Approval, the Minister or Administrator may cancel or suspend the
Approval pursuant to subsections 58(2)(b) and 58(4) of the Act, until such
time as the Minister or Administrator is satisfied that all terms and
conditions have been met.

(i) Despite a cancellation or suspension of this Approval, the Approval
Holder remains subject to the penalty provisions of the Act and
regulations.

The Approval Holder shali notify the Department prior to any proposed
extensions or modifications of the Facility, including the operating area,
process changes or waste disposal practices which are not granted under this
Approval. An amendment to this Approval will be required before
implementing any change.

Pursuant to Section 60 of the Act, the Approval Holder shall submit to the
Administrator any new and relevant information respecting any adverse effect
that actually results, or may potentially result, from any activity to which the
Approval relates and that comes to the attention of the Approval Holder after
the issuance of the Approval.

The Approval Holder shall immediately notify the Regional or District Manager
of any incidents of non-compliance with this Approval.

The Approval Holder shall bear all expenses incurred in carrying out the
environmental monitoring required under the terms and conditions of this

Approval.
Unless specified otherwise in this Approval, all samples required to be
collected by this Approval shall be collected, preserved and analysed, by

qualified persennel, in accordance with recognized industry standards and
procedures.

All samples required by this Approval shall be analysed by a laboratory that is:

i)  Accredited by the Standards Council of Canada; or
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i) Accredited by another agency recognized by the Nova Scotia Department
of Environment and Labour to be equivalent to the Standards Council of
Canada; or

iii) Maintaining an acceptable standard in a proficiency testing program
conducted by the Canadian Association for Environmental Analytical
Laboratories for all parameters being reported; or

iv) Maintaining an acceptable standard in a proficiency or performance
testing in another program considered acceptable to the Nova Scotia
Department of Environment and Labour for all parameters being reported

The Approval Holder shall submit any monitoring results or reports required by
this Approval to the Department. Unless specified otherwise in this Approval,
All monitoring results shall be submitted within 30 days following the month of
maonitoring.

The Approval Holder shall ensure that this Approval, or a copy, is kept on Site
at all times and that personnel directly involved in the Facility operation are
made fully aware of the terms and conditions which pertain to this Approval.

Particulate Emissions

a)

b)

Particulate emissions shall not exceed the following limits at or beyond the Site
property boundaries:

Annual Geometric Mean 70 pg/m®
Daily Average (24 hr.) 120 pg/m®

The use of used oil as a dust suppressant is strictly prohibited. The generation
of dust from the Site shall be suppressed as required.

Monitoring of ambient particulate emissions shall be conducted at the request
of the Department. The location of the monitoring station(s) for particulate will
be established by a qualified person retained by the Approval Holder and
submitted to the Department for approval, this may include point(s) beyond the
property boundary of the Site.

When requested, suspended ambient particulate matter shall be measured by
the EPA standard; EPA/625/R-96/010a; Sampling of Ambient Air for Total
Suspended Particulate Matter (SPM) and PM,, Using High Volume (HV)
Sampler.



Sound Levels

a)

b)

Sound levels measured at the Site property boundaries shall not exceed the
following equivalent sound levels (Leq):

Leq 65 dBA 0700-1900 hours (Days)
60 dBA 1900-2300 hours (Evenings)
55 dBA 2300-0700 hours (Nights)

Monitoring of sound levels shall be conducted at the request of the
Department. The location of the monitoring station(s) for sound will be
established by a qualified person retained by the Approval Holder and
submitted to the Department for approval. This may include point(s) beyond
the property boundary of the Site.

Surface Water

a)

b)

d)

The Site shall be developed and maintained to prevent siltation of the surface
water which is discharged from the property boundaries into the nearest
watercourse or wetland or beyond the property boundary. Additional controls
shall be implemented if site runoff exceeds the discharge limits contained
herein.

No authority is granted by this Approval to enable the Approval Holder to
discharge surface water beyond the property boundary and onto adjoining
lands without the authorization of the affected landowner(s). It is the
responsibility of the Approval Holder to ensure that the authorization of said
landowner(s) is current and valid. Failure to maintain said authorization will
result in this Approval being null and void. The Approval Holder shall provide,
to the Department, proof of the continued authorization of the adjoining
landowner(s) when the current agreement has expired.

Erosion and sedimentation control devices shall be installed if necessary to
collect or control Site runoff.

The Approval Holder shall direct the following wastewater streams into settling
ponds for treatment prior to discharge from the Site:

(i) wastewater from the concrete reclaimer,

(i) wastewater from the truck wash area,

(i) wastewater from the waste solids de-watering and
(iv) Site runoff
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e) The Approval Holder shall ensure the following liquid effluent levels are met
and that the effluent is monitored at the approved stations as requested by the
Department.

Total Suspended Solids
Clear Flows (Normal Background Conditions):
i) Maximum increase of 25 mg/L from background levels for any short
term exposure (24 hour or less)
ii) Maximum average increase of 5 mg/L from background levels for
longer term exposure (inputs lasting between 24 hours and 30 days)
High Flow (Spring Freshets and Storm Events)
i) Maximum increase of 25 mg/L from background levels at any time
when background levels are between 25 mg/L and 250 mg/L
ii) Shall not increase more than 10% over background levels when
background is > 250 mg/L
i) pH
i} Maximum 5 to 9 in grab sample
i) Maximum 6 to 9 as a Monthly Arithmetic Mean
iii) Monitoring Locations and Sampling Frequency
The effiuent monitoring station shall be established at the discharge to
the final settling ponds and the background sampling station upstream
of the confluence of the Conrads Quarry runoff collection system.

fy  Additional stations or parameters for liquid effluent or surface water monitoring
may be specified as required by the Department.

g) A quarterly summary of results of monitoring shall be submitted to the
Department.

Groundwater

a) Agroundwater monitoring program shall be implemented at the direction of the

Department.
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b) The Approval Holder shali replace at their expense any water supply which has
been lost or damaged as a result of the facility operation.

Solid Waste

a) Waste concrete shall be recycled within the Facility operation or disposed in

accordance with requirements of the Department.

Spills or Releases

a)

b)

c)

All spills or releases shall be reported in accordance with the Act (Part VI) and
the Emergency Spill Regulations.

Spills or releases shall be cleaned up immediately in accordance with the Act.

A quantity of spill/release response material is to be maintained on Site at all
times.

Rehabilitation

a)

b)

The Proponent shall submit a rehabilitation plan to the Department for
approval within 60 days of final abandonment of the Facility.

The Proponent shall rehabilitate the Facility within six (6) months of
abandonment and in accordance with the approved rehabilitation plan or other
terms as specified by the Department,

Pollution Prevention Program

a)

b)

The Approval Holder shall have the option to prepare and submit to the
Department a pollution prevention plan for their Facility within 90 days of the
date of this Approval. The plan shall be developed considering terms of
reference outlined in guidance documents supplied by the Department and
evaluated using accepted environmental management practises for the
concrete ready mixed industry outlined in the Canadian Ready Mixed Concrete
Association, Environmental Management Practices for Ready Mixed Concrete
Operations in Canada, May 2004,

The plan and it's implementation shall identify and address any non-
compliance that currently exists with terms and conditions of this Approval.
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c) Theschedule forimplementation of recommendations of the above referenced

plan shall be determined by the Department in consultation with the Approval
Holder.
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APPROVAL

Province of Nova Scotia
Environment Act, S.N.S. 1994-95, c.1

APPROVAL HOLDER: Qcean Contractors Ltd.

APPROVAL NO: 2005-045743
EFFECTIVE DATE: August 12, 2005
EXPIRY DATE: Augusti2, 2015

Pursuant to Part V of the Environment Act, S.N.S. 1994-95, c.1 as
amended from time to time, approval is granted to the Approval Holder
subject to the Terms and Conditions attached to and forming part of this
Approval, for the following activity:

Construction, operation and reclamation of an Asphailt Plant. and associated
works, at or near 204 Cono Dr, Conrad Brother's Ltd. Quarry. Dartmouth,

Halifax Reqgional Municipality in the Province of Nova Scotia.

Original Signed

Administrator
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TERMS AND CONDITIONS OF APPROVAL

Nova Scotia Department of Environment and Labour

Project: Ocean Contractors Ltd.
Asphalt Plant
204 Cono Dir,
Montague Gold Mines, Halifax Regional Municipality
Approval No: 2005-045743
File No: 92100-30-/BED-144
Map Series: 11D/12
Grid Reference: E458 000 N 4953 000
PID#: 00275966

Reference Documents:
- Application dated April 29, 2005 and attachments.

- Faxfrom Maritime Testing Ltd. dated July 22, 2005

X Definitions

a) ‘“Act” means the Environment Act S.N.S. 1994-1995, ¢.1 and includes all
regulations made pursuant to the Act.

b) “Department” means the Central Region, Bedford Office, of the Nova Scotia
Department of Environment and Labour located at the following address:

Nova Scotia Department of Environment and Labour
Environmental Monitoring and Compliance Division
Central Region, Bedford Office,

Suite 224, 1595 Bedford Highway,

Bedford, Nova Scotia, B4A 3Y4.

Phone: (902) 424-7773
Fax:  (902) 424-0597




c) “Facility” means the Asphalt Plant and associated works.

d) "Minister" means the Minister of the Nova Scotia Department of Environment
and Labour.

Scope of Approval

a} This Approval (the "Approval") relates to the Approval Holder and their
application and supporting documentation, as listed in the reference
documents above, to construct, operate and reclaim the Facility, situated at or
near 204 Cono Dr, Montague Gold Mines, Halifax Regional Municipality (the
"Site").

b) The Facility shall be constructed, operated and reclaimed as outlined in the
application for industrial approval dated April 29, 2005 and supporting
documentation.,

c) The Site shall not exceed the area as outlined in the application and
supporting documentation.

d) Should the work authorized by this Approval not be commenced within a year,

this Approval shall automatically be null and void, unless extended in writing
by an Administrator.

General Terms and Conditions

a)

b)

The Approval Holder shall construct, operate and reclaim its Facility in
accordance with provisions of the:

i) Environment Act S.N.S. 1994-1995, ¢.1;
i) Regulations pursuant to the above Act;
i)~ Any future amendments to the Act and regulations

No authority is granted by this Approval to enable the Approval Holder to
construct the Facility on lands which are notin the control or ownership of the
Approval Holder. It is the responsibility of the Approval Holder to ensure that
such a contravention does not occur. The Approval Holder shall provide, to
the Department, proof of such control or ownership upon expiry of any relevant
lease or agreement. Failure to retain said authorization will resuit in this
Approval being null and void.
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If there is a discrepancy between the reference documents and the terms and
conditions of this Approval, the terms and conditions of this Approval shall apply.
The Minister or Administrator may modify, amend or add conditions to this
Approval at anytime pursuant to Section 58 of the Act.

This Approval is not transferable without the consent of the Minister or
Administrator.

(i} If the Minister or Administrator determines that there has been non-
compliance with any or all of the terms and conditions contained in this
Approval, the Minister or Administrator may cancel or suspend the
Approval pursuant to subsections 58(2)(b) and 58(4) of the Act, until such
time as the Minister or Administrator is satisfied that all terms and
conditions have been met.

(i) Despite a cancellation or suspension of this Approval, the Approval
Holder remains subject to the penalty provisions of the Act and
regulations.

The Approval Holder shall notify the Department prior to any proposed
extensions or modifications of the Facility, including the operating area,
process changes or waste disposal practices which are not granted under this
Approval. An amendment to this Approval will be required before
implementing any change.

Pursuant to Section 60 of the Act, the Approval Holder shall submit to the
Administrator any new and relevant information respecting any adverse effect
that actually results, or may potentially resuit, from any activity to which the
Approval relates and that comes to the attention of the Approval Holder after
the issuance of the Approval.

The Approval Holder shall immediately notify the Department of any incidents
of non-compliance with this Approval.

The Approval Holder shall bear all expenses incurred in carrying out the
environmental monitoring required under the terms and conditions of this
Approval.

Unless specified otherwise in this Approval, all samples required to be
collected by this Approval shall be collected, preserved and analysed, by
qualified personnel, in accordance with recognized industry standards and
procedures.

All samples required by this Approval shall be analysed by a laboratory that is:
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i)  Accredited by the Standards Council of Canada; or

if)  Accredited by another agency recognized by the Nova Scotia Department
of Environment and Labour to be equivalent to the Standards Council of
Canada; or

iify Maintaining an acceptable standard in a proficiency testing program
conducted by the Canadian Association for Environmental Analytical
Laboratories for all parameters being reported; or

iv) Maintaining an acceptable standard in a proficiency or performance
testing in another program considered acceptable to the Nova Scotia
Department of Environment and Labour for all parameters being reported

m) The Approval Holder shall submit any monitoring results or reports required by
this Approval to the Department. Unless specified otherwise in this Approval,
All monitoring results shall be submitted within 30 days following the month of
monitoring.

n) The Approval Holder shall ensure that this Approval, or a copy, is kept on Site
at all times and that personnel directly involved in the Facility operation are
made fully aware of the terms and conditions which pertain to this Approval.

Separation Distances

(a) The Facility, loading, unloading and discharge areas of aggregate stockpiles
shall not be located within the following minimum separation distances:

() 360 metres from any area zoned for residential, commercial, park or
recreational use

(if) 90 metres from any residential property boundary

(i) 30 metres from any surface watercourse

{iv) 90 metres from any domestic water supply

(v} 30 metres from any other property boundary

(vi) 30 metres from any common or public highway

(b) No settling pond shall be located closer than:
(i) 30 metres from any surface watercourse

(ii) 90 metres from any domestic water supply
(iii) 30 metres from any other property boundary




Air Emissions

Ambient Air

a)

b)

The Approval Holder must ensure that air emissions from the Facility do not
contribute to an exceedance of the maximum permissible ground level
concentrations specified in Schedule “A" (attached) of the Air Quality
Regulations.

Where it is the opinion of the Department that the Approval Holder is
contributing to exceedances of the Schedule “A” concentrations, the Approval
Holder will be required to implement a corrective action plan which may include
ambient air monitoring.

Operation and Stack Emissions:

c)

d)

The Facility shall only be operated in accordance with the manufacturers
instructions,

Visible emissions from any individual stack at the Facility shall not exceed a
maximum opacity of 20%. For purposes of compliance monitoring, the opacity
will be determined visually using the Nova Scotia Department of Environment
and Labour Smoke Chart with 20% opacity corresponding to level 1 of the
smoke chart. If this limit is exceeded frequently on any of the stacks, the
Department may require continuous opacity monitoring on those stacks and/or
installation of emission controls.

Emissions of particulate matter from the Facility shall not exceed 230
milligrams per cubic metre of dry, undiluted exhaust gas at standard conditions
from any stack. Stack testing for compliance with this limit may be required
where opacity levels indicate potential exceedences of this limit.

Odour Control

a)

b)

The Approval Holder shall operate the Facility in a manner which will not result
in the generation of unpleasant, offensive or hazardous odours.

The Approval Holder shall be required to reduce or cease operation if odour
generation is deemed excessive by the Department. This reduction or cession
of operations will continue until the Approval Holder has installed additional
odour control measures.

— e



Particulate Emissions (Dust)

a)

b)

Particulate emissions shall not exceed the following limits at or beyond the Site
property boundaries:

Annual Geometric Mean 70 pg/m®
Daily Average (24 hr.) 120 pg/m®

The generation of fugitive dust from the Site will be suppressed by the
application of water sprays, or the application of other suitable dust
suppressants approved by the Department.

Site access road(s) shall be maintained to minimize dust generation. The use
of used oil is not permitted.

Monitoring of particulate emissions shall be conducted at the request of the
Department. The location of the monitoring station(s) for particulate will be
established by the Administrator and may include point(s) beyond the property
boundary of the Site.

When requested, suspended particulate matter shall be measured by the high
volume method as described in report No. E.P.S. 1-AP-73-2.

Sound Levels

a)

b)

Sound levels measured at the Site property boundaries shall not exceed the
following equivalent sound levels (Leq):

Leq 65 dBA 0700-1900 hours (Days)
60 dBA 1900-2300 hours (Evenings)
55 dBA 2300-0700 hours (Nights)

Monitoring of sound levels shall be conducted at the request of the
Department. The location of the monitoring station(s) for sound will be
established by the Administrator and may include point(s} beyond the property
boundary.
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a)

b)

d)

Surface Water

The Site shall be developed and maintained to prevent siltation of the surface
water which is discharged from the property boundaries into the nearest
watercourse or beyond the property boundary. The Nova Scotia Department
of the Environment “Erosion and Sedimentation Control Handbook For
Construction Sites” shall serve as the reference document for all erosion
control measures. These measures are minimum requirements and
additional controls shall be implemented if Site runoff exceeds the discharge
limits contained herein.

No authority is granted by this Approval to enable the Approval Holder to
discharge surface water beyond the property boundary and onto adjoining
lands without the authorization of the affected landowner(s). It is the
responsibility of the Approval Holder to ensure that the authorization of said
landowner(s})is current and valid. Failure to retain said authorization will result
in this Approval being null and void. The Approval Holder shall provide, to the
Department, proof of the continued authorization of the adjoining landowner(s)
when the current agreement has expired.

All erosion and sedimentation control devices shali be installed prior to any
excavation of material.

The Approval Holder shall ensure the liquid efffuent levels in Table 1 are met
and that the effluent is monitoring at the frequency and locations indicated.

——|

Table 1

Parameters | Maximum in a Monthly Monitoring Monitoring

Final Effluent Discharge Limits
—

Grab Sample | Arithmetic Mean | Frequency Station

Total

Solids

Suspended

50 mg/l 25 mg/l monthly lease boundary

e)

pH 5-9 6-9 monthly lease boundary

All wash water systems shall be arranged in closed circuit.
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f)  Additional monitoring stations for liquid effluent may be specified as required
by the Department.

g) A monthly summary of results of monitoring shall be submitted to the
Department.

Spills Or Releases

a) Allspills or releases shall be reported in accordance with the “Emergency Spill
Regulations”.

b)  Any liquid or solid material resulting from a spill or release is to be collected,
and placed in drums and stored on Site until final disposal has been
authorized by the Department.

Fuel Storage

a) Allfuel storage and handling facilities shall be installed in accordance with the
requirements of the “Pefroleumn Storage Regulations”.’

Reject Asphalt

a) All reject asphalt shall be disposed of in a manner acceptable to the
Department.

Rehabilitation

a) The Approval Holder shall rehabilitate the Site including access roads
immediately following abandonment or removal of the plant. The Approval

Holder shall submit a rehabilitation plan to the Department for review within six
months of final abandonment of the Facility .




SCHEDULE “A”

MAXIMUM PERMISSIBLE GROUND LEVEL CONCENTRATIONS

" CONTAMINANT AVERAGING MAXIMUM PERMISSIBLE
PERIOD GROUND LEVEL CONCENTRATION
_ug/m?® pphm
Carbon Monoxide 1 hour 34 600 3000
(CO) 8 hours 12700 1100
Hydrogen Sulphide | 1 hour 42 3
(H:S) 24 hours 8 0.6
Nitrogen Dioxide 1 hour 400 21
(NO,) Annual 100 5
Ozone 1 hour 160 8.2
(Os)
Sulphur Dioxide 1 hour 900 34
(8C) 24 hours 300 11
Annual 60 2
Total Suspended 24 hours 120 -
Particulate (TSP) Annual 70° -
* - Geometric mean
ug/m® - micrograms per cubic metre

pphm - parts per hundred million
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Environment

APPROVAL

Province of Nova Scotia
Environment Act, S.N.S. 1994-95, c.1

APPROVAL HOLDER: Ocean Contractors Ltd.

APPROVAL NO: 2005-045743
EFFECTIVE DATE: August 12, 2015
EXPIRY DATE: August 12, 2015

Pursuant to Part V of the Environment Act, S.N.S. 1994-95, c.1 as
amended from time to time, approval is granted to the Approval Holder
subject to the Terms and Conditions attached to and forming part of this
Approval, for the following activity:

Construction, operation and reclamation of an Asphalt Plant. and associated
works, at or near 204 Cono Dr. Conrad Brother's Ltd. Quarry. Montague Gold
Mines, Halifax Regional Municipality in the Province of Nova Scotia.

Original Signed

Administrator

Date Signed _A‘_A%wt 122015~
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TERMS AND CONDITIONS OF APPROVAL

Nova Scotia Department of Environment and Labour

Project: Ocean Contractors Ltd.
Asphalt Plant
204 Cono Dr,
Montague Gold Mines, Halifax Regional Municipality
Approval No: 2005-045743
File No: 92100-30-/BED-144
Map Series: 11D/12
Grid Reference: E458 000 N 4953 000
PID#: 00275966

Reference Documents:

- Application dated August 11, 2015
- Original Application dated April 28, 2005 and attachments.
- Fax from Maritime Testing Ltd. dated July 22, 2005

1. Definitions

a) “Act" means the Environment Act S.N.S. 1994-1995, c.1 and includes all
regulations made pursuant to the Act.

b} "Department’ means the Central Region, Bedford Office, of the Nova Scotia
Department of Environment and Labour located at the following address:

Nova Scotia Department of Environment and Labour
Environmental Monitoring and Compliance Division
Central Region, Bedford Office,

Suite 224, 1595 Bedford Highway,

Bedford, Nova Scotia, B4A 3Y4.

Phone: (902) 424-7773
Fax: (902) 424-0597
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¢} ‘“Facility” means the Asphait Plant and associated works.

d) "Minister" means the Minister of the Nova Scotia Department of Environment
and Labour.

Scope of Approval

a) This Approval {the "Approval") relates to the Approval Holder and their
application and supporting documentation, as listed in the reference
documents above, to construct, operate and reclaim the Facility, situated at or
near 204 Cono Dr, Montague Gold Mines, Halifax Regional Municipality (the
"Site").

b) The Facility shall be constructed, operated and reclaimed as outlined in the
application for industrial approval dated April 29, 2005 and supporting
documentation.

c) The Site shall not exceed the area as outlined in the application and
supporting documentation.

d) Should the work authorized by this Approval not be commenced within a year,

this Approval shall automatically be null and void, unless extended in writing
by an Administrator.

General Terms and Conditions

a)

b)

The Approval Holder shaill construct, operate and reclaim its Facility in
accordance with provisions of the:

i}y  Environment Act S.N.S. 1994-1995, c.1;
i) Regulations pursuant to the above Act;
iii)  Any future amendments to the Act and regulations

No authority is granted by this Approval to enable the Approval Holder to
construct the Facility on lands which are not in the control or ownership of the
Approval Holder. It is the responsibility of the Approval Holder to ensure that
such a contravention does not occur. The Approvai Holder shall provide, to
the Department, proof of such control or ownership upon expiry of any relevant
lease or agreement. Failure to retain said authorization will result in this
Approval being null and void.
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If there is a discrepancy between the reference documents and the terms and
conditions of this Approval, the terms and conditions of this Approval shall apply.
The Minister or Administrator may modify, amend or add conditions to this
Approval at anytime pursuant to Section 58 of the Act.

This Approval is not transferable without the consent of the Minister or
Administrator.

(i) If the Minister or Administrator determines that there has been non-
compliance with any or all of the terms and conditions contained in this
Approval, the Minister or Administrator may cancel or suspend the
Approval pursuant to subsections 58(2)(b) and 58(4) of the Act, untii such
time as the Minister or Administrator is satisfied that all terms and
conditions have been met.

(i) Despite a cancellation or suspension of this Approval, the Approval
Holder remains subject to the penalty provisions of the Act and
regulations.

The Approval Holder shall nofify the Department prior to any proposed
extensions or modifications of the Facility, including the operating area,
process changes or waste disposal practices which are not granted under this
Approval. An amendment to this Approval will be required before
implementing any change.

Pursuant to Section 60 of the Act, the Approval Holder shall submit to the
Administrator any new and relevant information respecting any adverse effect
that actually results, or may potentially result, from any activity to which the
Approval relates and that comes to the attention of the Approval Holder after
the issuance of the Approval.

The Approval Holder shall immediately notify the Department of any incidents
of non-compliance with this Approval.

The Approval Holder shall bear all expenses incurred in carrying out the
environmental monitoring required under the terms and conditions of this

Approval.

Unless specified otherwise in this Approval, all samples required to be
collected by this Approval shall be collected, preserved and analysed, by
qualified personnel, in accordance with recognized industry standards and
procedures.

All samples required by this Approval shall be analysed by a laboratory that is:
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i) Accredited by the Standards Council of Canada; or

if}  Accredited by another agency recognized by the Nova Scotia Department
of Environment and Labour to be equivalent to the Standards Council of
Canada; or

iif) Maintaining an acceptable standard in a proficiency testing program
conducted by the Canadian Association for Environmental Analytical
Laboratories for all parameters being reported; or

iv) Maintaining an acceptable standard in a proficiency or performance
testing in another program considered acceptable to the Nova Scotia
Department of Environment and Labour for all parameters being reported

m) The Approval Holder shall submit any monitoring results or reports required by
this Approval to the Department. Unless specified otherwise in this Approval,
All monitoring results shall be submitted within 30 days following the month of
monitoring.

n) The Approval Holder shall ensure that this Approval, or a copy, is kept on Site
at ali times and that personnel directly invoived in the Facility operation are
made fully aware of the terms and conditions which pertain to this Approval.

Separation Distances

(a) The Facility, loading, unloading and discharge areas of aggregate stockpiles
shall not be located within the following minimum separation distances:

(i) 360 metres from any area zoned for residential, commercial, park or
recreational use

(i) 90 metres from any residential property boundary

(iii) 30 metres from any surface watercourse

(iv) 90 metres from any domestic water supply

(v) 30 metres from any other property boundary

(vi) 30 metres from any common or public highway

(b) No settling pond shall be located closer than:
(i) 30 metres from any surface watercourse

(if) 90 metres from any domestic water supply
(iii} 30 metres from any other property boundary



Air Emissions

Ambient Air

a)

b)

The Approval Holder must ensure that air emissions from the Fagility do not
contribute to an exceedance of the maximum permissible ground leve!
concentrations specified in Schedule “A" (attached) of the Air Quality
Regulations.

Where it is the opinion of the Department that the Approval Holder is
contributing to exceedances of the Schedule “A” concentrations, the Approval
Holder wili be required to implement a corrective action plan which may include
ambient air monitoring.

Operation and Stack Emissions:

c)

d)

The Facility shall only be operated in accordance with the manufacturers
instructions.

Visible emissions from any individual stack at the Facility shall not exceed a
maximum opacity of 20%. For purposes of compliance monitoring, the opacity
will be determined visually using the Nova Scotia Department of Environment
and Labour Smoke Chart with 20% opacity corresponding to level 1 of the
smoke chart. If this limit is exceeded frequently on any of the stacks, the
Department may require continuous opacity monitoring on those stacks and/or
installation of emission controls.

Emissions of particulate matter from the Facility shall not exceed 230
milligrams per cubic metre of dry, undiluted exhaust gas at standard conditions
from any stack. Stack testing for compliance with this limit may be required
where opacity levels indicate potential exceedences of this limit.

Odour Control

a)

b)

The Approval Holder shall operate the Facility in a manner which will not result
in the generation of unpleasant, offensive or hazardous odours.

The Approval Holder shall be required to reduce or cease operation if odour
generation is deemed excessive by the Department. This reduction or cession
of operations will continue until the Approval Holder has installed additiona!
odour contro! measures.
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Particulate Emissions (Dust)

a)

b)

Particulate emissions shall not exceed the following limits at or beyond the Site
property boundaries:

Annual Geometric Mean 70 pg/m3
Daily Average (24 hr.) 120 pg/m?

The generation of fugitive dust from the Site will be suppressed by the
application of water sprays, or the application of other suitable dust
suppressants approved by the Department.

Site access road(s) shall be maintained to minimize dust generation. The use
of used oil is not permitted.

Monitoring of particulate emissions shall be conducted at the request of the
Department. The location of the monitoring station(s) for particulate will be
established by the Administrator and may include point(s) beyond the property
boundary of the Site.

When requested, suspended particulate matter shall be measured by the high
volume method as described in report No. E.P.S. 1-AP-73-2.

Sound Levels

a)

b)

Sound levels measured at the Site property boundaries shall not exceed the
following equivalent sound levels (Leq):

Leq 65 dBA 0700-1900 hours (Days)
60 dBA 1900-2300 hours (Evenings)
55 dBA 2300-0700 hours (Nights)

Monitoring of sound levels shail be conducted at the request of the
Department. The location of the monitoring station(s) for sound will be
established by the Administrator and may include point(s) beyond the property
boundary.



Surface Water

a)

b)

d)

e — e

The Site shall be developed and maintained to prevent siltation of the surface
water which is discharged from the property boundaries into the nearest
watercourse or beyond the property boundary. The Nova Scotia Department
of the Environment "Erosion and Sedimentation Control Handbook For
Construction Sites" shall serve as the reference document for all erosion
control measures. These measures are minimum requirements and
additional controls shall be implemented if Site runoff exceeds the discharge
limits contained herein.

No authority is granted by this Approval to enable the Approval Holder to
discharge surface water beyond the property boundary and onto adjoining
lands without the authorization of the affected landowner(s). It is the
responsibility of the Approval Holder to ensure that the authorization of said
landowner(s}) is current and valid. Failure to retain said authorization will result
in this Approval being null and void. The Approval Holder shall provide, to the
Department, proof of the continued authorization of the adjcining landowner(s)
when the current agreement has expired.

All erosion and sedimentation control devices shall be installed prior to any
excavation of material.

The Approval Holder shall ensure the liquid effluent levels in Table 1 are met
and that the effluent is monitoring at the frequency and locations indicated.

Table 1

Final Effluent Discharge Limits

Parameters | Maximum in a Monthly Monitoring Monitoring
Grab Sample | Arithmetic Mean | Frequency Station
Total 50 mg/l 25 mgl/l monthly lease boundary
Suspended
[ Solids
H pH 5-9 6-9 monthly lease boundary

e)

All wash water systems shall be arranged in closed circuit.
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f)  Additional monitoring stations for liquid effluent may be specified as required
by the Department.
g) A monthly summary of results of monitoring shall be submitted to the

Department.

Spills Or Releases

a) Allspills or releases shall be reported in accordance with the “Emergency Spill
Regulations”,

b) Any liquid or solid material resulting from a spill or release is to be collected,
and placed in drums and stored on Site until final disposal has been
authorized by the Department.

Fuel Storage

a) Allfuel storage and handling facilities shall be installed in accordance with the

requirements of the “Petroleum Storage Regulations”.

Reject Asphailt

a) All reject asphalt shall be disposed of in a manner acceptable to the
Department.

Rehabilitation

a) The Approval Holder shall rehabilitate the Site including access roads
immediately following abandonment or removal of the plant. The Approval
Holder shall submit a rehabilitation plan to the Department for review within six
months of final abandonment of the Facility .
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SCHEDULE “A”

MAXIMUM PERMISSIBLE GROUND LEVEL CONCENTRATIONS

pphm - parts per hundred million

CONTAMINANT ;VERAGING MAXIMUM PERMISSIBLE
PERIOD GROUND LEVEL CONCENTRATION
ug/m’ pphm
Carbon Monoxide 1 hour 34 600 3000
(CO) 8 hours 12700 1100
Hydrogen Sulphide | 1 hour 42 3
() 24 hours 8 0.6
Nitrogen Dioxide 1 hour 400 21
(NG) Annual 100 5
Ozone 1 hour 160 8.2
(Os)
Sulphur Dioxide 1 hour 900 34
(50,) 24 hours 300 11
Annual 60 2
Tota} Suspended 24 hours 120 -
Particulate (TSP) Annual 70* i
* - Geometric mean
ug/m* - micrograms per cubic metre
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Environment

APPROVAL
Province of Nova Scotia
Environment Act, S.N.S. 1994-95, c.1

APPROVAL HOLDER: OQCEAN CONTRACTORS LIMITED
——==AR LUNIRACTORS LIMITED

SITE PID: 00276105
APPROVAL NO: 20035-045743-R01
EXPIRY DATE: AUGUST 12, 2025

Pursuant to Part V of the Environment Act, S.N.S. 1994-95, c¢.1 as
amended from time to time, approval is granted to the Approval Holder
subject to the Terms and Conditions attached to and forming part of this
Approval, for the following activity:

Construction and operation of an Asphalt Plant. and associated works. at or

near 204 Cono Drive, Montague Gold Mines. Halifax Regional Municipality in

the Province of Nova Scotia,

Original Signed

Administrator

Rachel Bower

Effective Date Magnber S ,aD{S
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TERMS AND CONDITIONS OF APPROVAL

Nova Scotia Environment

Approval Holder: Ocean Contractors Limited

Project: Asphalt Plant

Site: 204 Cono Drive,
Montague Goid Mines, Halifax Regional Municipality
PID # 00276105

Approval No: 2005-045743-R01

File No: 92100-30-/BED-045743-R01

Map Series: 11D/12

Grid Reference: E458 000 N4 953 000

Reference Documents:
- Application dated August 11, 2015 and attachments.

- Application for original Approval April 29, 2005.

7 Definitions

a) “Act' means the Environment Act S.N.S. 1994-1995, ¢.1 and includes all
regulations made pursuant to the Act.

b) "Department" means the Central Region, Bedford Office, of Nova Scotia
Environment located at the following address:

Nova Scotia Environment
Compliance Division

Central Region, Bedford Office,
Suite 115, 30 Damascus Road,
Bedford, Nova Scotia, B4A 0C1.

Phone: (902) 424-7773
Fax:  (902) 424-0597
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c) ‘Facility’ means the Asphalt Plant and associated works.

d) "Minister" means the Minister of Nova Scotia Environment.

Scope of Approval

a) This Approval (the “Approval") relates to the Approval Holder and their
application and supporting documentation, as listed in the reference
documents above, to construct and operate the Facility, situated at or near 204
Cono Drive, Montague Gold Mines, Halifax Regional Municipality (the "Site").

b) The Facility shall be constructed and operated as outiined in the application
for industrial approval dated August 11, 2015 and supporting documentation.

c) The Site shall not exceed the area as outlined in the application and
supporting documentation.

d)  Should the work authorized by this Approval not be commenced within a year,

this Approval shall automatically be null and void, unless extended in writing
by an Administrator.

General Terms and Conditions

a)

b)

d)

The Approval Holder shall construct, operate and reclaim its Facility in
accordance with provisions of the:

i) Environment Act S.N.S. 1994-1995, c.1, as amended from time to time:
i) Regulations, as amended from time to time, pursuant to the above Act:

The Approval Holder is responsible for ensuring that they operate the facility
on lands which they own or have a lease or written agreement with the
landowner or occupier. The Approval Holder shall be responsible for ensuring
that the Department has, at all times, a copy of the most recent lease or
written agreement with the landowner or occupier. Breach of this condition
may result in cancellation or suspension of the Approval.

If there is a discrepancy between the reference documents and the terms and
conditions of this Approval, the terms and conditions of this Approval shall

apply.

The Minister or Administrator may modify, amend or add conditions to this
Approval at anytime pursuant to Section 58 of the Act.
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This Approval is not transferable without the consent of the Minister or
Administrator.

(i) If the Minister or Administrator determines that there has been non-
compliance with any or all of the terms and conditions contained in this
Approval, the Minister or Administrator may cancel or suspend the
Approval pursuant to subsections 98(A)(1) and 58(A)2) of the Act, until
such time as the Minister or Administrator is satisfied that all terms and
conditions have been met.

(i) Despite a cancellation or suspension of this Approval, the Approval
Holder remains subject to the penalty provisions of the Act and
regulations.

The Approval Holder shall notify the Department prior to any proposed
extensions or modifications of the Facility, including the operating area,
process changes or waste disposal practices which are not granted under this
Approval. An amendment to this Approval will be required before
implementing any change.

Pursuant o Section 60 of the Act, the Approval Holder shall submit to the
Administrator any new and relevant information respecting any adverse effect
that actually results, or may potentially result, from any activity to which the
Approval relates and that comes to the attention of the Approval Holder after
the issuance of the Approval.

The Approval Holder shall immediately notify the Department of any incidents
of non-compliance with this Approval.

The Approval Holder shall bear all expenses incurred in carrying out the
environmental monitoring required under the terms and conditions of this
Approval.

Unless specified otherwise in this Approval, all samples required to be
collected by this Approval shall be collected, preserved and analysed, by
qualified personnel, in accordance with recognized industry standards and
procedures.

Unless written approval is received otherwise from the Administrator, all
samples required by this Approval shall be analysed by a laboratory that meets
the requirements of the Department's "Policy on Acceptable Certification of
Laboratories" as amended from time to time.

The Approvai Holder shall submit any monitoring results or reports required by
this Approval to the Department. Unless specified otherwise in this Approval,
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All monitoring results shall be submitted within 30 days following the month of
monitoring.

The Approval Holder shall ensure that this Approval, or a copy, is kept on Site
at all times and that personnel directly involved in the Facility operation are
made fully aware of the terms and conditions which pertain to this Approval.

4, Separation Distances

a)

b)

The Facility, loading, unloading and discharge areas of aggregate stockpiles
shall not be located within the following minimum separation distances:

() 360 metres from any area zoned for residential, commercial, park or
recreational use

(i) 90 metres from any residential property boundary

(iii} 30 metres from any surface watercourse

{iv) 90 metres from any domestic water supply

(v) 30 metres from any other property boundary

(vi) 30 metres from any common or public highway

No settling pond shall be located closer than:
() 30 metres from any surface watercourse

(i) 90 metres from any domestic water supply
(i) 30 metres from any other property boundary

Air Emissions

Ambient Air

a)

b)

The Approval Holder must ensure that air emissions from the Facility do not
contribute to an exceedance of the maximum permissible ground level
concentrations specified in Schedule “A" (attached) of the Air Quality
Regulations.

Where it is the opinion of the Department that the Approval Holder is
contributing to exceedances of the Schedule “A” concentrations, the Approval
Holder will be required to implement a corrective action plan which may include
ambient air monitoring.




O @

-5 -

Operation and Stack Emissions:

c)

d)

The Facility shall only be operated in accordance with the manufacturers
instructions.

Visible emissions from any individual stack at the Facility shall not exceed a
maximurm opacity of 20%. For purposes of compliance maonitoring, the opacity
wilt be determined visually using Nova Scotia Environment Smoke Chart with
20% opacity corresponding to level 1 of the smoke chart. If this limit is
exceeded frequently on any of the stacks, the Department may require
continuous opacity monitoring on those stacks and/or installation of emission
controls.,

Emissions of particulate matter from the Facility shall not exceed 230
milligrams per cubic metre of dry, undiluted exhaust gas at standard conditions
from any stack. Stack testing for compiiance with this limit may be required
where opacity levels indicate potential exceedences of this limit.

Odour Control

a)

b)

The Approval Holder shall operate the Facility in a manner which will not result
in the generation of unpleasant, offensive or hazardous odours.

The Approval Holder shall be required to reduce or cease operation if odour
generation is deemed excessive by the Department. This reduction or cession
of operations will continue until the Approval Holder has installed additional
odour control measures.

Particulate Emissions (Dust)

a)

b)

Particulate emissions shall not exceed the following limits at or beyond the Site
property boundaries:

Annual Geometric Mean 70 pg/m?®
Daily Average (24 br.) 120 pg/m?®

The use of used oil as a dust suppressant is strictly prohibited. The generation
of dust from the Site shall be suppressed as required.
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Monitoring of particulate emissions shall be conducted at the request of the
Department. The location of the monitoring station(s) for particulate will be
established by a qualified person retained by the Approval Holder and
submitted to the Department for approval, this may include point(s) beyond the
property boundary of the Site.

When requested, suspended particulate matter shall be measured by the EPA
standard EPA/625/R-96/010a. Sampling of Ambient Air for Total Suspended
Particulate Matter (SPM) and PM;,. Using High Volume (HV) Sampler

Sound Levels

a)

b)

Sound levels measured at t