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Executive Summary 
Dillon Consulting Limited (Dillon) was retained by Halifax Regional Municipality (HRM) to conduct a 

Phase I/II 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 I 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 II 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 II 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 II 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; 

• 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 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: 

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

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

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

• 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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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/II 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/II 

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 I ESA, Phase II 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. Ian 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 I of this report. 
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The following report summarizes the results of the Phase I/II 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 

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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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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3.0 Phase I Environmental Site Assessment 
Activities 

3.1 Objectives and Scope of Work 

The objective of the Phase I 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 I ESA, the following scope of work was agreed to: 

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

• A site visit to observe the site and surrounding properties;  

• Interviews of persons knowledgeable with respect to past and current uses of the site; and, 

• Evaluation of the findings and reporting. 

3.2 Standards and Limiting Conditions 

This Phase I ESA was performed in accordance with the Phase I 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 I 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. 

3.3.1 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 

• Nova Scotia Environment (NSE) Information Access and Privacy Environmental Registry; 

• National Air Photo Library via Environmental Risk Information Services (ERIS); 
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• City directories via ERIS; 

• 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: 

• 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 I 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 I ESA Findings 

This section presents and discusses findings of the Phase I ESA. A summary of the significant 

environmental issues that were identified is presented in Section 3.10. 

3.6.1 Historical Records Review 

 Records from Clayton Developments (Adjacent Landowners/Developers)  3.6.1.1

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/II ESA were reviewed and summarized in Table 1. The following 

documents were reviewed (Appendix B): 
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• 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. 

• 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. 

• 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. 

• 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. 

• Lay T and Nolan, W. Technical Report #26. Groundwater Resources Shubenacadie-Stewiake River 

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

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

Limited and dated May 1993. 

• AECOM. Halifax Regional Municipality Shubenacadie Lakes Subwatershed Study. April 2013. 

• T. Lay and Nolan, White & Associates. Technical Report #26 – Groundwater Resources: Shubenacadie-

Stewiacke River Basin. May 1979. 

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

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

• Englobe. Port Wallace Holdings Limited Soil Sample Location Plan. October 5, 2018. 

• Stantec Consulting Limited. An Analysis of the HRM Lakes Water Quality Monitoring Program Data 

(2006-2011). October 2012. 

• 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 

• 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.  

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. 

• 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 µg/L) background level of arsenic. These levels 
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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 µg/L at a distance of approximately 1400m 
from Lake Charles. Levels steadily decreased until they were less 
than 50 µg/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. 

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. 

• 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. 

• It was identified that in 1938 there was redevelopment of the 
Montague mine, specifically the building of a heap leach cyanidation 
plant to extract gold from stockpiled concentration. 

• The effluent from this process was sluiced directly into Mitchell’s 
Brook, through Barry’s Run and into Lake Charles, without treatment 
or controls. 

• 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 
Impacts of Historic Gold Mine Tailings in 
Nova Scotia. Open File Report ME 2015-
04. Nova Scotia Natural Resources. 
October 2015. 
 

• Provides the following information about the Montague Mines site: 
o Date of Operation: 1863-1940 
o Tailings Mass (Tonnes): 121,816 
o Gold Produced (oz): 68,139 
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 
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. 

• Upstream of the subject property, at Montague, it appears sulfide 
concentrates were disposed of on top of tailings following cyanide 
leaching. 

• Concentrations of arsenic in the tailings at Montague in the drainage 
area of Mitchell’s Brook were found to be elevated (up to 4.1% by 
weight). 

• Concentrations of mercury in the tailings at Montague in the 
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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. 

Nova Scotia Environment. The Impact of 
Past Gold Mining Activities on the 
Shubenacadie River Headwaters 
Ecosystem. IWD-AR-WQB-85-81. 1985. 

• In the early 1860s, the discovery of a boulder weighing less than 100 
pounds and yielding $1600.00 in gold initiated careful prospecting in 
the Montague area. Soon after, other gold-bearing boulders were 
found in the area and active mining commenced in 1863. 

• 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 
westerly direction through the swamps and streams making up 
Mitchell’s Brook. 

• Figures within the report identify the entirety of the Barry’s Run and 
Mitchell’s Brook as being within the area of tailings deposition. 

• 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 
#26. Groundwater Resources 
Shubenacadie-Stewiacke River Basin. 
Shubenacadie-Stewiacke River Basin 
Board. May 1979. 

• Groundwater samples were collected at Montague Mines at 
unspecified locations. Arsenic in groundwater ranged in 
concentration from 0.005 mg/L to 0.008 mg/L. 

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

1
 

• 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.  

Aecom. Halifax Regional Municipality 
Shubenacadie Lakes Subwatershed 
Study. April 2013.

1
 

• Lake Charles is the headwater lake for the Shubenacadie watershed 
but discharges north and south due to the presence of the 
Shubenacadie Canal control structures at its north and south ends.  

• Potential sources of pollution for Lake Charles were identified as the 
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. 

Englobe. Port Wallace Holdings Limited 
Soil Sample Location Plan. October 5, 
2018. 

• 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.  
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Document Title Summary of Relevant Information 

Stantec Consulting Limited. An Analysis 
of the HRM Lakes Water Quality 
Monitoring Program Data (2006-2011). 
October 2012.

1
 

• The overall CCME Water Quality Index (WQI) was considered good 
for Lake Charles (i.e., 80-94). It is noted that arsenic exceeded the 
WQI.  

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

• 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.  

• 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. 

 Summary of Historical Records Study 3.6.1.2

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. 

 Records from Nova Scotia Environment 3.6.1.3

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 m2 of wetland at or near 650 

Waverley Road) dated November 23, 2016 with an expiry date of November 20, 2026. In the approval to 

Figure 4: Inferred Distribution of Tailings from the Montague Mine Site (NSE, 1985). 
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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 

1931  

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. 
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.  

1947 and 1954 

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 
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. 

1965 and 1975  

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 
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.  

1993, 2004, 
2016 

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 
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.  

 Polychlorinated Biphenyls  3.8.1.1

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. 

 Mercury 3.8.1.2

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 I 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. 

 Cyanide 3.8.1.3

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 I 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. 

 Noise 3.8.1.4

No issues pertaining to noise were identified. 

 Magnetic Fields 3.8.1.5

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. 

 Radon 3.8.1.6

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 I 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. 

3.8.4 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.  

3.8.6 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.  

3.8.9 Observation of Adjoining Properties 

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

property; 

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

• Southeast: Highway 107;  

• South: Vacant, undeveloped, forested land and a small borrow pit followed by a residential 

subdivision and the former horse race track; and, 

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

3.9 Phase I ESA Summary and Recommendations 

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

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

• A significant 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. 

• 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 II Environmental Site Assessment 

Activities 
In April 2019, following the Phase I ESA, Dillon completed Phase II ESA activities that included the 

following components: 

• Completion of thirteen sediment cores for the purpose of obtaining representative sediment and 

pore water samples in Barry’s Run and Mitchell’s Brook;  

• 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,  

• 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 I ESA. Based on the information retrieved in relation to the Phase I 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 II ESA was conducted to confirm the COPCs identified 

during the Phase I 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 PW01-05 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 SED01 to SED08 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, PW02 was collected in the vicinity of SED07, PW03 was collected in the vicinity of 

SED08, and PW04 was collected in the vicinity of SED01) and PW05 was collected in the vicinity of the 

rough walking bridge.  

 Glew Gravity Corer 4.2.2.1

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. Ian 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 (SED01 to SED08 and PW01 to PW04 respectively) to depths ranging from 0.20 mbgs at SED05 

to 0.29 mbgs at SED07, 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 (SED01 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 4.2.2.2

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 SED09 to 1.8 m bgs 

at SED13. Samples from SED09 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. 

 Grab Sample 4.2.2.3

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 PW05 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, SW05, 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 II 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 I 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 



Halifax Regional Municipality 
Phase I/II Environmental Site Assessment  
Port Wallace, Dartmouth, Nova Scotia 
August 2019 – 19-9183 

26 

 

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 II 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 

 General Chemistry Parameters and Metals in Surface Water 4.4.1.1

Laboratory analytical results for general chemistry parameters and 

metals in surface water are presented in Table E2 in Appendix E. 

The results of arsenic and mercury in surface water are summarized 

on Figure 7. Laboratory analytical certificates are attached in 

Appendix F.  

 

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., SW01 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. 

 BTEX and Petroleum Hydrocarbons in Surface Water 4.4.1.2

Laboratory analytical results for BTEX and modified TPH in surface 

water are presented in Table E3 in Appendix E. Laboratory 

analytical certificates are attached in Appendix F.  

 

BTEX and petroleum hydrocarbon concentrations were below the 

applicable NS Tier 1 EQS (i.e., freshwater surface water body).  

 

  

General Chemistry and Metals in 
Surface Water 

9 Submitted (8 reg/1 QC) 
9 Exceeded NSE Tier 1 EQS 

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

BTEX/Modified TPH in Surface 
Water 

2 Submitted 
0 Exceeded NSE Tier 1 EQS 
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4.4.2 Sediment 

 Total Organic Carbon and Sulphate in Sediment 4.4.2.1

Laboratory analytical results for total organic carbon (TOC) and 

sulphate in sediment are presented in Table E4 in Appendix E. 

Laboratory analytical certificates are attached in Appendix F.  

 

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 SED01. 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.  

 Metals in Sediment 4.4.2.2

Laboratory analytical results for metals in sediment are presented 

in Table E4 in Appendix E and Figure 8 (for arsenic and mercury 

only). Laboratory analytical certificates are attached in Appendix F.  

 

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).  

 

TOC and Sulphate in Sediment 

8 Submitted 
No NSE Tier 1 EQS available 

Metals in Sediment 

28 Submitted (26 reg/2 QC) 
26 Exceeded NSE Tier 1 EQS 
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Review of the metals results indicated concentrations of aluminum in SED01 to SED08 exceeded the Tier 

1 EQS for soil. Iron in SED01 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 SED01 to SED08 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 SED09 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 SED03 and SED08 (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 SED03 and SED08 (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 SED01 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 10-5 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 SS11 (29 mg/kg) and SS12 (45 mg/kg) may be 

considered within background levels for the region.  

 

Mercury concentrations in SED01 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:  

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

• Cobalt in SED01 to SED08 exceeding the Tier 1 EQS for soil; 

• Lead in SED05 exceeding the Tier 1 EQS for freshwater sediment; 

• Manganese in SED01 to SED08 exceeding the Tier 1 EQS for freshwater sediment; 

• Nickel in SED01 and SED02 exceeding the Tier 1 EQS for freshwater sediment; 

• Zinc in SED07 and its duplicate exceeding the Tier 1 EQS for freshwater sediment; and, 

• Selenium in SED05, SED06, and SED08 exceeding the Tier 1 EQS for freshwater sediment. However, it 

is noted that selenium in the SED06 and SED08 samples are analytically equivalent to the guideline. 

 BTEX and Petroleum Hydrocarbons in Sediment 4.4.2.3

Laboratory analytical results for metals in sediment are presented 

in Table E5 in Appendix E. Laboratory analytical certificates are 

attached in Appendix F.  

 

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 

BTEX/ Modified TPH in Sediment 

2 Submitted 
0 Exceeded NSE Tier 1 EQS 
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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 

 General Chemistry and Metals in Pore Water 4.4.3.1

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. 

Laboratory analytical certificates are attached in Appendix F.  

 

Dissolved arsenic concentrations exceeding the US EPA guideline 

were identified in PW02 and PW04. Dissolved mercury 

concentrations exceeding the applicable NS Tier 1 EQS for a 

freshwater surface water body were identified in PW01 to PW04. 

 

Other metals exceedances noted in pore water are:  

• Dissolved aluminum and manganese in PW01 to PW05 

exceeding the Tier 1 EQS; 

• Dissolved cobalt in PW01 to PW04 exceeding the Tier 1 EQS; 

• Dissolved copper in PW05 exceeding the Tier 1 EQS; 

• Dissolved iron in PW01 to PW04 exceeding the US EPA guideline; 

and, 

• Dissolved lead in PW05 exceeding the US EPA guideline. 

 

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). 

General Chemistry and Metals in 
Pore Water 

5 Submitted 
5 Exceeded NSE Tier 1 EQS 

for Aluminum and Manganese 
(dissolved)  

4 Exceeded NSE Tier 1 EQS for Cobalt 
(dissolved) 

1 Exceeded Tier 1 EQS for Copper 
(dissolved) 

2 Exceeded US EPA guideline for 
Arsenic (dissolved) 

4 Exceeded US EPA guideline for Iron 
(dissolved) 

1 Exceeded US EPA guideline for Lead 
(dissolved) 

1 Exceeded US EPA guideline for 
Mercury (dissolved) 
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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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5.0 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 II 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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5.3.3 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 PW04). 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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6.0 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 II 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 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:  

• 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:  

• 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, 

• 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:  

• 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; 

• 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, 

• 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: 

• Children playing in fen for recreational purposes; 

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

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

• 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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6.1 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 

 
Michael Charles, P.Eng.        Rebecca Appleton, P.Eng. 
Senior Technical Reviewer       Project Manager/Site Professional 
 
SMG:jes 
 
 
 

Original Signed Original Signed



 

Appendix A 

Halifax Regional Municipality 
Phase I/II Environmental Site Assessment  
Port Wallace, Dartmouth, Nova Scotia  
August 2019 – 19-9183 

A - 1 

 

A Site Photographs 
 

  



Halifax Regional Municipality 
Phase I/II Environmental Site Assessment  
Port Wallace, Dartmouth, Nova Scotia 
August 2019 – 19-9183 

A - 2 

 

 

 
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). 
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Photo 3. View of the culverts running under Highway 107 to the southeast of the subject property 

(January 28, 2019). 

 
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 upstream of Mitchell’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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Photo 7. View of all-terrain vehicle tracks in the wetland area located on the subject property in 

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

 
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). 

 



Halifax Regional Municipality 
Phase I/II Environmental Site Assessment  
Port Wallace, Dartmouth, Nova Scotia 
August 2019 – 19-9183 

A - 6 

 

 

 
Photo 9. Small wooden bridge crossing Mitchell’s Brook that is used for all-terrain vehicles (January 28, 

2019). 

 
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). 

 
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 15. Glew Gravity Corer used for the sediment sampling program (April 16, 2019). 

 

 
Photo 16. Glew Gravity Corer used for the sediment sampling program (April 16, 2019). 
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Photo 17. Sediment cores collected using the Glew Gravity Corer (April 16, 2019). 

 

 
Photo 18. Manual split spoon used to collect soil samples (April 25, 2019). 
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Photo 19. SS03 (April 25, 2019). 

 

 
Photo 20. SS12 (April 25, 2019). 
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Photo 21. SED07 (April 25, 2019). 

 

 
Photo 22. SED09 (April 25, 2019). 
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Photo 23. SED10 (April 25, 2019). 
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  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 

 

 

 

 



 

  

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 



 

  

  

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 

 

 



 

  

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 
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Site Address: Port Wallace, NS 

  

Year: 1980  

  

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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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 
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Site Address: Port Wallace, NS 



 

  

  

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 
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Site Address: Port Wallace, NS 

  

Year: 1965  

  

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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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. 



Port Wallace Halifax NS

 20190121115

58178

Eleanor Goolab
Ecolog ERIS

2/12/2019 5:32:05 AM

Swati
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Project #: 20190121115

Search Area: Port Wallace Halifax NS

OPTA INFORMATION INTELLIGENCE

ENVIROSCAN Report

Requested by:
Eleanor Goolab

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



Opta Historical Environmental Services Enviroscan
TM

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.
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Terms and Conditions

OPTA INFORMATION INTELLIGENCE

ENVIROSCAN Report
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Markham, Ontario
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Toll Free: 905.882.6300

F: 905.882.6300

An SCM Company

www.optaintel.ca
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D NSE Registry Search Documentation



 PO Box 442 
 Halifax, Nova Scotia 
 B3J 2P8 
 

Information Access ph: (902) 424-2549 
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. 

(PID 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, 

Tina Skeir 
Information Access Officer 

Original Signed
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Environment

APPROVAL

Province of Nova Scotia

Environment Act, S.N.S. 1994-95, ci

APPROVAL HOLDER: PORT WALLACE HOLDINGS LIMITED
SITE PIDs: 249714, 275347 and 41019118
APPROVAL NO: 201 6-098287

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 m2)at or near
650 Waverley Rd. Dartmouth, Halifax Regional Municipality in the Province
of Nova Scotia-(see above PIDs).

Administrator Effective Date 44y 23/
Norha 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 providedto the Administrator unless otherwise advised in writing.

Original Signed



. .
TERMS AND CONDITIONS OF APPROVAL

Nova Scotia Environment
Approval Holder: PORT WALLACE HOLDINGS LIMITED

Project: Wetland alteration - infill (5694 m2)

Site: WL 10
650 Waverley Rd
Dartmouth, Halifax Regional Municipality
PlO #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 November2016.

1.0 Definitions:

a) “Act” means the EnvironmentActS.N.S. 1994-1 995, c.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.

c) “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 Gd.
Phone: (902) 424-7773
Fax: (902) 424-0597
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e) Minister’ means the Minister of Nova Scotia Environment and includes a
designate of the Minister.

f) Watercourse” means;

(I) 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;

(ii) all groundwater.

g) “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.

2.0 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 the wetland alteration - infill of 5694 in2 in WL
10 situated at or near 650 Waverley Rd, Dartmouth, HaHfax Regional
Municipality.

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

3.0 General Terms and Conditions

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

i) Environment ActS.N .S. 1994-1 995, c.1 as amended from time to time;
H) Regulations pursuant to the above Act;
iH) Nova Scotia Watercourse Alteration Specifications

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

c) 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.

d) 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.

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

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

g) (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.

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

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

i) 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 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.

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

k) 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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I) Unless specified otherwise in this Approvat, 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
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.

n) 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.

o) 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.

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

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

r) 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”.

4.0 Covenant Conditions

a) 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;

(ii) suffer any loss, damage or nuisance to adjacent or abutting lands.
b) 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.
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c) It is 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.

d) 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 to 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.

e) 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.

f) 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, culvert, 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.

g) 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.

h) 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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wetland 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 claim 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.

I) 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.

5.0 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



. .
—7—

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

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

f) 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/ar 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).

g) 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).

h) 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).

i) 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.

j) 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.

k) 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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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 mg/L and 250 mg/L

2) Shall not increase more than 10% over background levels when
background is >250 mgIL.

I) 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
be immediately reported to the Department.

n) 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.

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

p) 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.

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

r) 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.

s) 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.

6.0 Spills or Releases

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

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

7.0 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 m2 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/baseHne and post-construction (i.e., after alteration -

infil) monitoring shall be undertaken in partially altered wetland WL1O.
Monitoring of WL1 0 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 WL1O, 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 wetland
restorations and/or compensations as directed by the Department.

7 g) Preconstruction/baseilne 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
WL1O isduel5January2Ol7. The nextreportisdue l5January2OlB
and this would include sampling and evaluation of post alteration - infill
conditions on either side of the road and within WL1 0; four additional
post-construction monitoring reports are therefore due and shall be
submitted 15 January in each scibsequent 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 m2 of wetlands, on/before 25 May
2017. The minimum amount of wetland compensation required is
11388 m2. 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 wetland 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.

I) 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 qualified person becomes aware of
indirectly impacted wetlands, wetland losses or impacts to a
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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 indirectly impacted wetlands or watercourses and remediation
and/or compensation required is at the discretion of the Department.

o) 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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> 30 Damascus Road, Suite 115 Phone: (902) 424-7773

Bedford, N.S.B4A OC1 Fax: (902) 424-0597
NOVA SC TM.
Environment

Process RSN Number: 11387629

Environment Act
DIRECTIVE

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 Wetland 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.

Signature of Issuing Inspector:

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 Ccl
Phone: (902) 424-7773
Fax: (902) 424-0597
httpi/www. gov. ns.cafn se

Supporting text where applicable:

Folder RSN: 3798211 Page 3 of 4

Original Signed
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Prohibition s.67 -(1) No person shall knowingly release or permit the release mb 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.(2) No person shall release or permit
the rn/ease into the environment of a substance in an amount, concentration or level orat a rate of
release that causes or may cause an adverse effect, unless authorized by an approval or the regulations.
Environment Act 19 94-95, c. I

Duty to take remedial measures s. 71 - Any person responsible for the release of a substance under this
Pad shall, at that person’s own cost, and as soon as that person knows or ought to have known of the
re/ease of a substance into the environment that has caused, is causing or may cause an adverse effect,
(a) take all reasonable measures toO) prevent, reduce and remedy the adverse effects of the substance,
and (ii) remove orothenvise dispose of the substance in such a manner as to minimize adverse effects;
(b) take any other measures required by an inspector or an administratoç and (c) rehabilitate the
environment to a standard prescribed or adopted by the Department. Environment Act 1994-95, c. I

Assistance to inspectors s. 118- The owner oroccupierof anyplace, or any person the inspector
reasonably believes is related 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 Pad shall(a)give the inspector all
reasonable assistance to enable the inspector to exercise those powers and carry out those duties(b)
furnish all information relative to the exercising of those powers and the carrying out of those duties that
the inspector may reasonably require. Environment Act, 1994-95, c. I

Right of entry and inspection a. 119(l) - For the purpose of ensuring compliance with this Act, the
regulations, a standard or an order made under Pad XIII, an inspector, subject to 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, c. 1

Right of entry and inspection s.119 (I) - For the purpose of ensuring compliance with this Act, the
regulations, a standard or an order made under Pad XIII, 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 kept
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) to (g). Environment Act, 1994-95, C. I

Inspector Directives s. 122A (I) - An inspector may issue a directive to a person requiring the person to
(a) take such measures in accordance with clause 71(b) as the inspector may specify;
(I,) furnish the inspector with information in accordance with clause 118(b);
(c) detain a thing in accordance with subclause 119(l)(g)(Q;
(d) produce a document in accordance with clause 119(l)(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, c. 1

Folder RSN: 3798211 Page 4 of 4
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NOVA SCt)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, 82S 1 M9

Date of Birth: Telephone No.:

Act or Regulation Violated
Contrary to: Environment Act Section 158(0

A person who

(0 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 Summanj Offence
Ticket.

Issuing Officer: Stephanie Barkhouse C

Signature of Issuing Officer: I

Issue Date: 3/28/18

Original 
Signed
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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-ROl

EXPIRY DATE: November 16. 2026

Pursuant to Part V of the Environment Act, S.N.S. 1994-95, ci, 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 reclamation 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.

Signed .lc /‘< 2c,’

Name (please print) J’mu1. prcJct.

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.

Original Signed
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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-Rd

File No: 92100-30-045741 vol. 3

Map Reference: 11D/12

Grid Reference E 457 290 N 4 953 558

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.

c) “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) “Departmenr means the Department of Environment, and the contact for
the Department for this approval is:



0 0

-2-

Nova Scotia Environment
Inspection, Compliance, and Enforcement Division
Central Region, Bedford Office
Suite 115, 30 Damascus Road,
Bedford, Nova Scotia, B4A OC1.

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

f) ‘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.

g) “Facility” means the Ready Mix Concrete Facility and associated works.

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

I) “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.

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

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

I) Water Resource” means all fresh and marine waters comprising all
surface water, groundwater, and coastal water,

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

n) “Wetland” means land commonly referred to as a marsh, swamp, fen or
bog that either periodically or permanently 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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2. 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 Drive, Montague Gold Mines, Halifax Regional
Municipality (the “Site”).

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

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

3. General Terms and Conditions

a) The Approval Holder shall construct, operate and reclaim the Facility in
accordance with the following provisions:
i) EnvironmentActS.N.S. 1994-1 995, c.1, s.1, as amended from time to

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

b) No authority is granted by this Approval to enable 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 occur.

c) 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.

d) 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.

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

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

g) 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
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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.

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

h) 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.

I) 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.

j) 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.

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

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

m) 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.

n) 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.

o) 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.
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p) 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) 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/I from background levels for any

short term exposure (24 hour or less);
2) Maximum average increase of 5 mg/I 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/I from background levels at any time

when background levels are between 25 mg/I and 250 mg/I;
2) Maximum increase of 10% over background levels when

background is >250 mg/I;

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

b) 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.

ii) Monitoring Frequency
1) Quarterly

c) 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 stabilized.
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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
suiphide bearing material be encountered on the Site and shall include
planned remedial measures in conformance with the Suiphide Bearing
Material Disposal Regulations.

5. 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.

6. Particulate Emissions (Dust)

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

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

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; EPN625/R-96/01 Oa; Sampling of Ambient
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Air for Total Suspended Particulate Mailer (SPM) and PM10 shall be done
using a High Volume (HV) Sampler.

7. Sound Levels

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

Leq 65 ciBA 0700-1 900 hours
60 cIBA 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.

8. Groundwater

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

9. Solid Waste

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

10. 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 shall 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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11. Site Specific Conditions

a) 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
iii) liquid effluent from solid waste de-watering, and
iv) other areas on the Site as directed by the Department.

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

c) 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.

12. Reporting

a) 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,
H) summary of any complaints received and any methods used to mitigate

them,
Hi) 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

b) The annual report shall be submitted to the Department annually, on
January 30, for the previous calendar year, commencing in 2016.
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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 Dr,
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, c.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.

1’!

Ii
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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.

2. 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 lease area as outlined in the application and
supporting documentation.

3. General Terms and Conditions

a) 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;

U) Regulations, as amended from time to time, pursuant to the above Act;

b) 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.

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

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

f) (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 56(4) of the Act, until such
time as the Minister or Administrator is satisfied that all terms and
conditions have been met.

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

g) 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.

h) 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.

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

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

k) 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.

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

Hi) 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 Labourfor 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.

4. Particulate Emissions

a) 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/rn3

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

c) 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.

d) When requested, suspended ambient particulate matter shall be measured by
the EPA standard; EPA/625/R-96/OlOa; Sampling of Ambient Air for Total
Suspended Particulate Matter (SPM) and PM10 Using High Volume (HV)
Sampler.
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5. 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 (Days)
60 ciBA 1900-2300 hours (Evenings)
55 ciBA 2300-0700 hours (Nights)

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.

6. Surface Water

a) 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.

b) 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.

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

d) 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,
(U) wastewater from the truck wash area,
(Ui) 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)

U) 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

H) Shall not increase more than 10% over background levels when
background is > 250 mg/L

ii)pH

i) Maximum 5 to 9 in grab sample
H) Maximum 6 to 9 as a Monthly Arithmetic Mean

iii) Monitoring Locations and Sampling Frequency

The effluent 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.

f) 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.

7. Groundwater

a) A groundwater monitoring program shall be implemented at the direction of the
Department.



-7-

b) The Approval Holder shall replace at their expense anywatersupply which has
been lost or damaged as a result of the facility operation.

8. Solid Waste

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

9. Spills or Releases

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

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

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

10. Rehabilitation

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

b) 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,

11. Pollution Prevention Program

a) 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.

b) 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) The schedule for implementation of recommendations of the above referenced
plan shall be determined by the Department in consultation with the Approval
Holder.
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Halifax Regional Municipality in the Province of Nova Scotia.

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 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

PlO #: 00275966

Reference Documents:

- Application dated April 29, 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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c) ‘Facility” means the Asphalt Plant and associated works.

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

2. 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 Or, 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.

3. General Terms and Conditions

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

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

b) 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 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 result in this
Approval being null and void.
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c) 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.

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

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

f) (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.

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

g) 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.

h) 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.

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

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

k) 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.

I) 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

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

üi) 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 Labourfor 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.

4. 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

(ii) 90 metres from any residential property boundary
(Ni) 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
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5. Air Emissions

Ambient Air

a) 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.

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

Operation and Stack Emissions:

c) The Faciflty shall only be operated in accordance with the manufacturers
instructions.

d) 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.

e) 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.

6. Odour Control

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

b) 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.
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7. Particulate Emissions (Dust)

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

Annual Geometric Mean 70 pg/rn3

Daily Average (24 hr.) 120 pg/rn3

b) 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.

c) Site access road(s) shall be maintained to minimize dust generation. The use
of used oil is !iQt permitted.

d) 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.

e) 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.

8. Sound Levels

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

Leq 65 dBA 0700-1 900 hours (Days)
60 dBA 1900-2300 hours (Evenings)
55 dBA 2300-0700 hours (Nights)

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 the Administrator and rnay include point(s) beyond the property
boundary.
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9. Surface Water

a) 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.

b) 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.

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

d) 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/I 25 mg/I monthly lease boundary
Suspended
Solids

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 shafl be submitted to the
Department.

10. Spills Or Releases

a) All spills 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.

11. FuelStorage

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

12. Reject Asphalt

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

13. 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/m3 J pphm

Carbon Monoxide 1 hour 34 600 3000
(GO)

8hours 12700 1100

Hydrogen Sulphide 1 hour 42 3
(H2S)

24 hours 8 0.6

Nitrogen Dioxide 1 hour 400 21
(NO2)

Annual 100 5

Ozone 1 hour 160 8.2
(03)

Sulphur Dioxide 1 hour 900 34
(SO2)

24 hours 300 11

Annual 60 2

Total Suspended 24 hours 120 -

Particulate (TSP)
Annual 7Q* -

*
- Geometric mean

ug/m3 - micrograms per cubic metre
pphm - parts per hundred million
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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, ci 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, ator near 204 Cono Dr. Conrad Brother’s Ltd. Quarry. Montague Gold
Mines, Halifax Regional Municipality in the Province of Nova Scotia.

Administrator

Date Signed A1-t ta, Z&is

A

Original Signed
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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

PlO #: 00275966

Reference Documents:

- Application dated August 11, 2015
- Original Application dated April 29, 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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c) “Facility” means the Asphalt Plant and associated works.

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

2. 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.

3. General Terms and Conditions

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

i) EnvfronmentActS.N.S. 1994-1995, c.1;
N) Regulations pursuant to the above Act;
Hi) Any future amendments to the Act and regulations

b) 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 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 result in this
Approval being null and void.
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c) 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.

d) The Minister or Administrator may modify, amend or add conditions to this
Approval at anytime pursuant to Section 56 of the Act.

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

f) (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.

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

g) 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.

h) 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.

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

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

k) 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.

I) 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

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

Hi) 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 Labourfor 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.

4. 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

(H) 90 metres from any residential property boundary
(Ui) 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
(U) 90 metres from any domestic water supply
(Ui) 30 metres from any other property boundary

ii
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5. Air Emissions

Ambient Air

a) 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.

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

d) 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.

e) 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.

6. Odour Control

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

b) 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.
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7. Particulate Emissions (Dust)

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

Annual Geometric Mean 70 pg/rn3

Daily Average (24 hr.) 120 pg/m3

b) 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.

c) Site access road(s) shall be maintained to minimize dust generation. The use
of used oil is permitted.

d) 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 rnay include point(s) beyond the property
boundary of the Site.

e) 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.

8. Sound Levels

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

Leq 65 dBA 0700-1 900 hours (Days)
60 dBA 1900-2300 hours (Evenings)
55 dBA 2300-0700 hours (Nights)

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 the Administrator and may include point(s) beyond the property
boundary.
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9. Surface Water

a) 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.

b) 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.

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

d) 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 I

Final Effluent Discharge Limits

Parameters Maximum in a Monthly Monitoring Monitoring
Grab Sample Arithmetic Mean Frequency Station

Total 50 mg/I 25 mg/I monthly lease boundary
Suspended
Solids

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.

10. Spills Or Releases

a) All spills 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.

11. Fuel Storage

a) All fuel storage and handling facilities shall be installed in accordance with the
requirements of the “Petroleum Storage Regulations’.’

12. Reject Asphalt

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

13. 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

CONTAMINANT AVERAGING MAXIMUM PERMISSIBLE
PERIOD GROUND LEVEL CONCENTRATION

_________________

uglm3 J pphm

Carbon Monoxide 1 hour 34 600 3000
(CC)

8hours 12700 1100

Hydrogen Sulphide 1 hour 42 3
(H2S)

24 hours 8 0.6

Nitrogen Dioxide 1 hour 400 21
(NO2)

Annual 100 5

Ozone 1 hour 160 8.2
(03)

Sulphur Dioxide 1 hour 900 34
(SO2)

24 hours 300 11

Annual 60 2

Total Suspended 24 hours 120 -

Particulate (TSP)
Annual 7Q*

-

*
- Geometric mean

ug/m3 - micrograms per cubic metre
pphm - parts per hundred million
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APPROVAL
Province of Nova Scotia

Environment Act, S.N.S. 1994-95, c.1

APPROVAL HOLDER: OCEAN CONTRACTORS LIMITED

SITE PID: 00276105

APPROVAL NO: 2005-045743-ROl

EXPIRY DATE: AUGUST 12, 2025

Pursuant to Part V of the Environment Act, S.N.S. 1994-95, ci asamended from time to time, approval is granted to the Approval Holdersubject to the Terms and Conditions attached to and forming part of thisApproval, for the following activity:

Construction and operation of an Asphalt Plant, and associated works, at ornear 204 Cono Drive, Montague Gold Mines. Halifax Regional Municipality inthe Province of Nova Scotia.

Adminis
Rachel Bower

Effective Date j\bj(fl%3r c9 ,50(5

Original Signed
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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 Gold Mines, Halifax Regional MunicipalityPID #00276105

Approval No: 2005-045743-ROl

File No: 921 00-30-/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.

1. Definitions

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

b) “Department’ means the Central Region, Bedford Office, of Nova ScotiaEnvironment located at the following address:

Nova Scotia Environment
Compilance Division
Central Region, Bedford Office,
Suite 115, 30 Damascus Road,
Bedford, Nova Scotia, 84A OC1.

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.

2. Scope of Approval

a) This Approval (the “Approval) relates to the Approval Holder and theirapplication and supporting documentation, as listed in the referencedocuments above, to construct and operate the FaciBty, situated at or near 204Cono Drive, Montague Gold Mines, Hailfax Regional Municipality (the “Site”).

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

c) The Site shall not exceed the area as outlined in the application andsupporting 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 writingby an Administrator.

3. General Terms and Conditions

a) The Approval Holder shall construct, operate and reclaim its Facility inaccordance with provisions of the:

i) EnvironmentAct S.N.S. 1994-1995, ci, as amended from time to time;ii) Regulations, as amended from time to time, pursuant to the above Act;

b) The Approval Holder is responsible for ensuring that they operate the facilityon lands which they own or have a lease or written agreement with thelandowner or occupier. The Approval Holder shall be responsible for ensuringthat the Department has, at all times, a copy of the most recent lease orwritten agreement with the landowner or occupier. Breach of this conditionmay result in cancellation or suspension of the Approval.

c) If there is a discrepancy between the reference documents and the terms andconditions of this Approval, the terms and conditions of this Approval shallapply.

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

f) (i) If the Minister or Administrator determines that there has been noncompliance with any or all of the terms and conditions contained in thisApproval, the Minister or Administrator may cancel or suspend theApproval pursuant to subsections 58(A)(1) and 58(A)(2) of the Act, untilsuch time as the Minister or Administrator is satisfied that aH terms andconditions have been met.

(ii) Despite a cancellation or suspension of this Approval, the ApprovalHolder remains subject to the penalty provisions of the Act andregulations.

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

h) Pursuant to Section 60 of the Act, the Approval Holder shall submit to theAdministrator any new and relevant information respecting any adverse effectthat actually results, or may potentially result, from any activity to which theApproval relates and that comes to the attention of the Approval Holder afterthe issuance of the Approval.

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

j) The Approval Holder shall bear all expenses incurred in carrying out theenvironmental monitoring required under the terms and conditions of thisApproval.

k) Unless specified otherwise in this Approval, all samples required to becollected by this Approval shall be collected, preserved and analysed, byqualified personnel, in accordance with recognized industry standards andprocedures.

I) Unless written approval is received otherwise from the Administrator, allsamples required by this Approval shall be analysed by a laboratory that meetsthe requirements of the Department’s “Policy on Acceptable Certification ofLaboratories” as amended from time to time.

m) The Approval Holder shall submit any monitoring results or reports required bythis 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 ofmonitoring.

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.

4. 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

(ii) 90 metres from any residential property boundary
(Hi) 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
(H) 90 metres from any domestic water supply
(Ui) 30 metres from any other property boundary

5. Air Emissions

Ambient Air

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

b) Where it is the opinion of the Department that the Approval Holder is
contributing to exceedances of the Schedule “A” concentrations, the ApprovalHolderwill be required to implement a corrective action plan which may include
ambient air monitoring.
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Operation and Stack Emissions:

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

d) 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 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
Co ntro Is.

e) 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.

6. Odour Control

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

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

7. Particulate Emissions (Dust)

a) 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/rn3

b) 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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c) Monitoring of particulate emissions shall be conducted at the request of theDepartment. The location of the monitoring station(s) for particulate will beestablished by a qualified person retained by the Approval Holder andsubmitted to the Department for approval, this may include point(s) beyond theproperty boundary of the Site.

d) When requested, suspended particulate matter shall be measured by the EPAstandard EPN625IR-96101 Oa. Sampling of Ambient Air for Total SuspendedParticulate Matter (SPM) and PM10. Using High Volume (HV) Sampler

8. Sound Levels

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

Leq 65 dBA 0700-1 900 hours (Days)
60 ciBA 1900-2300 hours (Evenings)
55 dBA 2300-0700 hours (Nights)

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

9. Surface Water

a) The Site shall be developed and maintained to prevent siltation of the surfacewater which is discharged from the property boundaries into the nearestwatercourse or beyond the property boundary. Additional controls shall beimplemented if Site runoff exceeds the discharge limits contained herein.

b) No authority is granted by this Approval to enable the Approval Holder todischarge surface water beyond the property boundary and onto adjoininglands without the authorization of the affected landowner(s). It is theresponsibility of the Approval Holder to ensure that the authorization of saidlandowner(s) is current and valid. Failure to retain said authorization will resultin this Approval being null and void. The Approval Holder shall provide, to theDepartment, proof of the continued authorization of the adjoining landowner(s)when the current agreement has expired.

c) Erosion and sedimentation control devices shall be installed prior to anyexcavation of material.
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d) The Approval Holder shall ensure the following liquid effluent levels are met
and that the effluent is monitoring at the frequency and locations indicated.

i) Total Suspended Solids

Clear Flows (Norma! Background Conditions):

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

2) Maximum average increase of 5 mg/I from background levels for
longerterm exposure (inputs lasting between 24 hours and 30 days)

High Flow (Spring Freshets and Storm Events)

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

2) Shall not increase more than 10% over background levels when
background is >250 mg/I

11)211

1) Maximum 5 to 9 in grab sample
2) Maximum 6 to 9 as a Monthly Arithmetic Mean

iii) Monitoring Locations

1) The Approval Holder shall sample at the following locations:

Station OCL-1 at the discharge from the final settling ponds
Station OCL-2 (the background sampling station) upstream
of the confluence of the Conrad’s Quarry runoff collection system.

iv) Sampling Frequency

1) The Approval Holder shall sample at the following frequency:

As directed by the Department.

e) If it becomes necessary to drain the Site, the wastewater shall be treated to
meet the limits outlined in this Approval.

f) Additional monitoring stations for liquid effluent may be specified as required
by the Department.
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g) An annual summary of results of monitoring, if required, shall be submitted to
the Department on January 30 of each year.

11. Spills Or Releases

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

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

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

12. Fuel Storage

a) All fuel storage and handling facilities shall be installed in accordance with the
requirements of the “Petroleum Management Regulations”.

13. Reject Asphalt

a) All reject asphalt shall be recycled or disposed in a manner acceptable to the
Department. The Approval Holder shall submit a plan to the Department for
the disposal of all reject asphalt in the event that reiect asphalt is not recycled
at the Facility.

14. 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 prior to final abandonment of the Facility.
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SCHEDULE “A”

MAXIMUM PERMISSIBLE GROUND LEVEL CONCENTRATIONS

CONTAMINANT AVERAGING MAXIMUM PERMISSIBLE
PERIOD GROUND LEVEL CONCENTRATION

_________________

uglm3 pphm

Carbon Monoxide 1 hour 34 600 3000
(CD)

8hours 12700 1100

Hydrogen Sulphide 1 hour 42 3
(H2S)

24 hours 8 0.6

Nitrogen Dioxide 1 hour 400 21
(NO2)

Annual 100 5

Ozone 1 hour 160 8.2
(03)

Sulphur Dioxide 1 hour 900 34
(SO2)

24 hours 300 11

Annual 60 2

Total Suspended 24 hours 120 -

Particulate (TSP)
Annual 7Q*

-

*
- Geometric mean

uglm3 - micrograms per cubic metre
pphm - parts per hundred million



4

•
NOVA SCtTIA
r 1030 Upper Prince St. 902 563-2100
nvironment Sydney, Nova Scotia 902 5632387 F

[nyironmental Monitoring and Compliance Canada BIP 5P6 wiw.gov n5cE

NSE File #: 36400-30-BED-2005-049508
Registration ii: 2005-049508-Rag

May 26, 2017

Conrad Brothers Limited
31 Cono Drive
PD Box 2129
Dartmouth, NS
B2W 3Y2

Dear Sir or Madame:

RE: Petroleum Storage Tank Registry - Certificate of Registration

Site Registration # 2005-049508-R09

The Department has received the renewal fee associated with the registration and

issuance of tank tags for the storage tank system located at Conrad Brothers, 31 Cono

Drive, Montague Gold Mines, Halifax Regional Municipality. Enclosed is a receipt and a

Certificate of Registration for each registered petroleum storage tank on this property.

Please take notice of the Site Registration Number and the Tank Numbers which have

been assigned to this site. Please refer to these numbers on any future correspondence.

Please have a copy of this Certificate of Registration posted at the site location or ensure

it is made available to individuals upon request.

If any information on the Certificate of Registration is incorrect or if you have any questions

regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris
Program Administrator - PST

Attachment

JUN 2 ‘7

C

cc: Regional/District Office

Original Signed
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)epartment of Environment

.egistered Owner:
Iwner Mailing Address:

Conrad Brothers Limited
3 I Curio Drive P. 0. Box 2129

Petroleum Storage Tank Registry
Certificate of Registration

he Operator:

Dahmoulli, NS 112W 3Y2

ite Location:
Conrad Brothers
31 Cono Drive

tank Slams of Type of \‘ear of Estimated Construclion External Secondary Piping Substance Additional
timber Tank Tank Installation Capncth’ Material Protection Delails Conmainnieni Details Details Stored Information

‘l5-049508-001 Re,n,ited Uiule’g’i iond I 973 150110 litrtc .creel •\‘ci,geJLJ,iknoit,, _\‘one Galvanized Steel Caroline Last thed -1990

95-049503-002 Re,,,’, red Unde;grrnnul 1986 22750 lines Steel None/U,,k,,ot,n None Galvanized Steel Fuel Oil Last Used -1990

75-049508—003 Rem,’ te I Uiideiç’;nsaisd 1981 31000 lilies Steel sVñ,,e/(J,,k,,cii,, Voire Gali,u,i:ed SILLI Fuel Oil Last Used-I 090

75—04 9508—004 Rc’n,ored eI,,der, mitt,! 1988 9000 lutes Fiher,,’Iavc
Rein laneS
Plastic

Galia,d:ed Steel I7uel Oil Last (Iced -1990

75-049508-005 Re,,,oved Unde,giotoid 1968 4550 lilies Steel NandUnk,,ann None Gtdva,,ized Steel Fuel Oil Last (Iced -1990

.

75-049508-006 Rem,’red (hale, gnnind 1990 4530 later Steel Scutificial :l,,c’cle Na pie (‘titlt aural. Protected
Oil

Ucel Last Used -1903

JUN 25 2bi7

Montague Gold Mines, lIalifax County Appl./Appr. No.:

lvpe of Installation:

Dyking Details

Commercial

Site Registration No.: 2005-049508

2005-049508-R09

Report #22 - Printed Thursday, May 25, 2017 Page I of2
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)epartrnent of Environment Petroleum Storage Tank Registry

Certificate of Registration

tegistered Owner: Conrad Brothers Limited
)wner Mailing Address: 31 Coao Drive P. 0. Box 2129

DaMmouth, NS 132W 3Y2

ite Operator: Type of Installation: Commercial
ite Location: Conrad Brothers Dyking Details

31 Cono Drive Site Registration No.: 2005-049508
Montague Gold Mines, Halifax County ±ppl.lAppr. No.: 2005-049508-R09

ank Slatus of Type of lear of Eslimaled Construclion External Secondary Piping Substance Addilional
urnber Tank Tank Installation Capacity Material Protection Delails Conlainnieni Details Details Stored Information

05-049508—007 Ci,,, cmli- hi (Ice [bale, gicuind / 990 9080 lilies Fibergla Xomie/Unkn air,, .Vo,,e Uathodkalli Pm wetted Gin, iline
Rein[c’,e,d
Plastic

05—049508-008 Cur,enjli In (Ice U,,dei-gs-cn,nl /990 45400 litres Fll’eiglass Nane/Unknoun sVo,,e Unknoirn Diesel
Reinforced
Plastic

05—049508—009 Ci’ ,n’nili- in (Ice Lit,:lc’,gnnmul / 990 3_400 lines Fibergla cc V,n,e/U,,h,:r,,i,i Singe U,,kn,, ii,, DwSDI
Rein Ii, rce, /
Plastic

05-049508-010 Re’,:,’ ,ed L ‘nde;gr:naisl 1990 21 700 litres Steel No,,e/t 1,,k,,,,’,n None Unk,,oi,,, Caroline Last Used -1003

05—039508-Oil Renn’:’ed Aba regoinnd 1999 1 7816 litres Welded Sire? Mi,,e/Unk,,cniv: Doable Wall Unknown FocI Oil Last Lived —2003

Se,o,,da,i’ Co,,ta,,i,ne,:t

D,’,,111c Jlhll

‘15—03950.5—1)12 Ci, grentli I,, (Ice 41’,’reç’’’ood 2006 35460 lilies I I elicit Steel .Vo,:e!L:,,k, gr’’iw Double I I all (Ink,,,, Ira l),ecel

JL;; 2

Report #22 - Printed Thursday, May 25, 2017 ‘ - Page 2 of2



•
NOVA S&TIA

- 1030 Upper Prince St. 901 5632100LnvlronmenL
Sydney. Nova Scotia 02 5632387 FEnvironmental Monitoring and Compliance Canada B1P 5P6 www.gov.ns.ca

NSE File #: 36400-30-BED-2005-048237
Regisiration #: 2005-048237-Roe

December 2, 2016

Ocean Contractors Ltd.

700 -33 Alderney Drive
PC Box 604
Dartmouth, NS
B2Y 3Y9

RE: Petroleum Storage Tank Registry - Certificate of Registration
Site Registration # 2005-048237-R08

The Department has received the renewal fee associated with the registration and
issuance of tank tags for the storage tank system located at Ocean Contractors Ltd.,
Montague Gold Mines, Halifax Regional Municipality. Enclosed is a receipt and a
Certificate of Registration for each registered petroleum storage tank on this property.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

Please have a copy of this Certificate of Registration posted at the location or ensure that
it is made available to individuals upon request.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

APR 11 LUll

oprItro) pqon

cc: Regional/District Office

Original Signed
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Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Ocean Contractors Ltd.
Owner Mailing Address: 700 -33 Aldemey Drive P. 0. Box 604

Dartmouth, NS 82Y 3Y9

Site Operator: Type of Installation: Commercial
Site Location: Ocean Contractors Lid. Dvking Details

Montague Gold Mines, Halifax County Site Registration No.: 2005-038237

AppL/Appr. No.: 2005-048237-ROS

Tank Status of Type of Year of Estimated Construction External Secondan’ Piping Substance Additionni
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

‘005-038237-001 Re,,inred U,ideigniiind 1975 4550 litres Steel M,ne/Unknturn Votie Black/Bare Steel Gasoline

‘005-048237-002 8mm red Uimdetgrrnn,l 1984 4550 litres Steel None/Unknown Vn,,e Black/Bare Steel Gasoline

005-048137-003 Re,,,,’ved Underground 1975 4550 lilt-es Steel Vone/Unknomi,m 1Vone Black/Bate Steel Gasoline

005-048237-004 Removed Underground 1984 9100 litres Steel Not,e/Unknomm-ti Vane Black/Bate Steel Diesel

005-048237-005 Cunentli- In Use Ahnreground 1988 4500 lii,zs lf’eliled Steel Notw/Unknown Vane Black/Bare Steel Fuel Oil
Concrete
plant

!005-048237-006 Curreoth’ hi Use Aho reground 1998 17800 (itt-es lVelded Steel Notme/Unknoi,n Double tEal! Black/Bare Steel Fuel Oil
Asphalt
plant

?005—048237—007 Cut-tenth’ In Use Ahoregi-omoid 1990 22700 litres Jt’elded Steel jVone/Unkmmm,un Vane Unknown Diesel
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NOVAflflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Ocean Contractors Ltd.
Owner Mailing Address: 700 -33 Aldemey Drive R 0. Box 604

Dartmouth, NS B2Y 3Y9

Site Operator: Type of Installation: Commercial
Site Location: Ocean Contractors Ltd. Dking Details

Montague Gold Mines, Halifax County Site Registration No.: 2005-048237
AppljAppr. No.: 2005-048237-R08

Tank Status of Type of Year of Estimnted Construction External Secondan’ Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

7005-04823 7—008 Cu neiiilv hi Uce Ahoegroii,id 1990 9080 litres Welded Steel None/Unknown None Gohooi:ed Steel Gacolhie

70(15-01823 7-009 Current/u hi L’w Ahoreground 2001 136110 lions Welded Steel .\,ne/L.,,knoir,i Double Jl,ll Unknown Fuel Oil
5 Iotnte,,ace
slu’p

7005-048237-010 Current/i’ In Use .‘thoieground 1998 45400 hit-es lI’eldeilSteel No,ie/Unknoio, D,iithk lIeU Unknown Fuel Oil
4s1,balt
jloni

7005-048237-011 Cun-enth’ In Use .4hmeground 1999 13883 lines Welded Steel ‘v,ne/Unknou-,, Double lieU LJnknow,, Fuel Oil
.-lcphalt
plc,,”

Report #22
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Registered Owner:

Owner Nlailing Address:

Site Operator:

Site Location:

Conrad Brothers Ltd.
150 Cono Drive P.O. Box 2129

Dartmouth, NS 82W 3Y2

Conrad Brothers
31 Cono Drive
Montague Gold Mines, Halifax County

Type of \‘ear of Estimated Construction
Tank Installation Capacity Material

Certificate of Registration

External Secondary
Protection Details Containment Delails

Substance Adilitiomil
Stored Informalion

2005-049508-001 Resnored Lrnlergrrnu,r/ 19’S /5001) litres Steel Aoiw Unb,rnt,, Vane Gt,lritnize I Steel Gaul//aL’ tact L”ed —1990

2005-049508-002 Renni cal Uiidergrouncl 1986 22750 /itrec Steel \oti€’ C,,A ‘unto Arnie Galrco,ize’I Steel Fuel Oil Last Used -1990

2005-049508-003 Retno I’L’I I UndergrowtH /982 32000 I/ties Steel AoticUiikticjiti, Arnie Gahanized Steel F,,eI OH Lot Used -/990

20J508-004 Re,,wved Umlerg;aitiul 1988 9000 litres Fiberglass
Reinftneed
P/acne

VOIIL/ Dpikna it, Vane Galraofted Steel Fuel Oil Last UsesI —1990

2005-049508-005 Rein,, veil £,.le,grai,sul 1968 4550 litres Steel Antic U,th,,ait,, Anne G,,frw,i:ed Steel FocI Oil Lint Ucetl-l990

2005-049508-006 Ream it’, I U,ukrgro,oul 19911 4540 litres Steel Sacrificial .4 iiade Corl,,,diealli Protected
Oil

Use,) Lost Use,? —1993

Department of Environment Petroleum Storage Tank Registry

-

Number Tank

Type of I ustallat ion: Commercial

Dvkiug Details
Site Registration No.:

ApplJAppr. No.:

2005 -03 9 5 08

2005-049508-R07

:sgion
)rd

I’iping
Details

Report t;22
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NOIAS
Department of Environment

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive P.O. Box 2129

Dartmouth, NS 82W 3Y2

Site Operator: Type of Installation:
Site Location: Conrad Brothers Dking Details

31 Cono Drive Site Registration No.:
Montague Gold Mines, Halilax County ippl/t\ppr No.:

NS

Commercial

S

_ ___ _ _

—

Status of Type of Year of Estimated Construction External Secondan Piping Substance Additional
Num )er Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-039508—007 Current/i’ hi Use Underground 1990 9081) hires flhen9as.v Nane’Uñk,zown Vane CarIw,l/eal/s’ l’ratecwd Gasoline
Rein[arced
Plastic

45400 litres Fiberglass Vo,,e/Unknawn .Vo,,e
Re/ntweed
Plastic

3540(1 litres Fiberglass Va,,e!U,th,an,i None
Re/n/in-ecu
Plastic

2005-049508-Oil Retno red .4 ho reground 1999 17816 I/gras II ebleul Steel No,,e’U,th,,a,r,, Double II elI Fuel Oil Last Used —2003

.cec,,,,dusn Containment

Double Flail

2005-049508-0 12 Currenth hr Use .1 haregi-otaul 2006 35360 I/o-as II ehkd Steel Ao,w!Unk,,mr,, Double I F cdl Lnkna is,, Diesel

Petroleum Storage Tank Registry
Certificate of Registration

2005-049508

2005-049508-R07

2005-039508-008 Currenth lit Use Unden4rautul 1990

2005-049508-009 Currenth In Use Undergromul 1990

e
C—

2005-039508-OlO

Unknan,, Diesel

Diesel

Re,,,aved Uiulerg;-uuncl 1990 22700 litres Steel None!Unk,,ms,, A,,te Gasoline Last Used —2003

Report #22 - Printed Tuesday, Apr21, 2015 Page 2 of2



NaYflA 2O13-18’
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Limited
Owner Mailing Address: 31 Cono Drive P. 0. Box 2129

Dartmouth, NS B2W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers Dyking Details

31 Cono Drive Site Registration No.: 2005-049508
Montague Gold Mines, Halifax County ApplJAppr.No.: 2005-049508-R08

Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Tank Tank Installation Capncih’ Material Protection Detnils Containment Details Details Stored Information

2005-039508-001 Removed Undei-graund 1978 15000 litres Steel Noaie/Unk,,oi,n None Gahva,i:ed Steel Gasoline Last Used -1990

2005-049508-002 Removed L’ndeagrouaid 1986 22750 litres Steel .Vone/Ua,k,,own None Golranced Steel Fuel Oil Last Used -1990

2005-049508-003 Removed Undes-groiind 1982 32000 lines Steel Nane/Unkoon-n None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-004 Removed Undea-grozind 1988 9000 lit,-es Fiberglass Yane/Unk,uaii-aa 1Vo,,e Galvanized Steel FocI Oil Last Used -1990
Reinforced
Plastic

2005-049508-005 Renamed Underground 1968 3550 lilies Steel Vone!U,,kn own None Galvanized Steel Fuel Oil Lust Used -1990

2005-019508-006 Removed Lndet-grmmd 1990 1540 lines Steel Sacrificial Anode None Cathodicath’ Protected Used Last Used -1994
Oil

Report #22 - Printed Monday’, May 30, 2016 Page 1 of2



Department of Environment Petroleum Storage Tank Registry
Certificate of Registration

Registered Owner: Conrad Brothers Limited
Owner Mailing Address: 31 Cono Drive P.O. Box 2129

Dartmouth, NS 132W 3Y2

Site Operator:
Type of Installation: Commercial

Site Location: Conrad Brothers Dyking Details
31 Cono Drive Site Registration No.: 2005-049508
Nloniague Gold Mines, Halifax County 4ppl.lAppr.N.: 2005-049508-RON

T Status of Type of Year of Estimated Construction External Secondary Piping Substance AdditionalN .er Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-039508-007 Cur,-ent!r hi Use Underground 1990 9080 lines Fiberglass Vo,zaUhk,i,,.,,, .Vo,,e Carhodicailr Protected Gacoh,,e
Reinforced
Plastic

2005-049508-008 Cun-entft In Use Underground 1990 45400 lines Fiberglass Votge/Uhk,,oirij Vo,,e L’,,knoirn Diesel
Reinforced
Plastic

2005-049508-009 Ott-rent!,’ In Use Underground 1990 45400 litres Fiberglass Vone,’th,knrno, None Unknown Diesel
Reinforced
Plus tie

10 -‘flOM-OlO Renin red Underground 1990 21700 bus’s Steel .V,ine!U,iknoir,, .Vo,,e UI ,know,, Gasoline Last Used -2003

2005-049508-011 Removed Ahoceground 1999 17816 hoes Welded Steel n,e/U,,k,i,jiivi Double Wall Uiiknnii,i Fuel Oil Last Used -2003

Secondan’ Conrabunent
Double Wall

J005-049508-012 Currenili’ In Use Ahovegro,md 2006 45460 litres Jvelded Steel None/Unknown Double Wall Unknown Diesel

Report #22
- Printed Monday, May 30, 2016

Page 2 of 2



Nafl
Department of Environment Petroleum Storage Tank Registry

3qaz) y6v2-_7

Certificate of Registration

Registered Owner:
Owner Mailing Address:

Site Operator:

Site Location:

Conrad Brothers Ltd.
150 Cono Drive P.O. Box 2129

Dadmoulh, NS B2W 3Y2

Conrad Brothers - Cono Drive, Dartmouth
Montague Gold Mines, Halifax County

Type olinstallation: Commercial

Dyking Details

Site Registration Noa 2005-049508

Appl./Appr. No.:

S

51013

Tank Status of Type of Year of Estimated Constructioa External Secondary’ Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-ROS

2005-049508-001 Removed Underground 1978 15000 litres Steel NoncJUnknou,i None Galvanized Steel Gasoline Last Used -1990

2005-049508-002 Removed Underground 1986 22750 litres Steel None/Unknown None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-003 Removed Underground 1982 32000 litres Steel None/Unknown None Galvanized Steel Fuel Oil Inst Used -1990

2005-049508-004 Removed Underground 1988 9000 litres Fiberglass NoncfUnknown None Galionized Steel Fuel Oil Last Used -1990
Reinforced
Plastic

2005-049508-005 Removed Underground 1968 4550 litres Steel None/Unknown None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-006 Removed Underground 1990 4540 litres Steel Sacrificial Anode Nmw cathodically Protected Used Last Used -1994
Oil

Report #22
- Printed Tuesday, Apr 16, 2013 Page 1 of 2



NO -

Department of Environment

Registered Owner;
Owner Mailing Address:

Petroleum Storage Tank Registry
Certificate of Registration

Dartmouth, NS 112W 3Y2

Site Operator:

Site Location: Conrad Brothers - Cono Drive, Dartmouth
Montague Gold Mines, Halifax County

Type of Installation: Commercial

Dyldng Details
Site Registration No.: 2005-049508
Appl./Appr. No.: 2005-049508-R05

C
¼

Tank Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-007 Current!;’ In Use Underground 1990 9080 litres Fiberglan None/Unknown Ndne Cathodically Protected Gasoline
Reinforced
Plastic

2005-049508-008 Currently In Use Undergroztnd 1990 45400 litres Fibergla.cs NoneJUnknoi.n None Unknown Diesel
Reinforced
Plastic

2005-049508-009 Currently In Use Underground 1990 45400 litres Fiberglass None/Unknown None Unknown Diesel
Reinforced
Plastic

S
2005-039508-010 Removed Underground 1990 22700 litres Steel None’Unknown None Unknown Gasoline Lost Used -2003

2005-049508-Oil Removed Ahoveground 1999 17816 litres Welded Steel None/Unknown Double Wall Unknown Fuel OH Lost Used -2003

Secondan’ Containment

Double IJ’all

2005-049508-0)2 Currently In Use Aboveground 2006 45460 litres Welded Steel None/Unknown Double Wall Unknown Diesel

Conrad Brothers Ltd.
150 Cono Drive P.O. Box 2129

Report #22
- Printed Tuesday. Apr 16, 2013 Page 2 of 2



. .
NOVac%TIA
E 1030 Upper Prince St. 902 5632 DOT
nuironmen

Sydney Nova Scotia 902 563-2387 FEnvironmental Monitoring and Compliance Canada B1P 5P6 www.gov ns.ca

NSE File 4$: 36400-3D-BED-2005-049508
Registration 4$; 2005-049508-R08

May 20, 2016

Conrad Brothers Limited
-

31 Cono Drive
PD Box 2129
Dartmouth, NS
B2W 3Y2

Dear Sir or Madame:

RE: Petroleum Storage Tank Registry - Certificate of Registration
Site Registration # 2005-049508-R08

The Department has received the renewal fee associated with the registration andissuance of tank tags for the storage tank system located at Conrad Brothers,
31 Cono Drive, Montague Gold Mines, Halifax Regional Municipality. Enclosed is a receipt
and a Certificate of Registration for each registered petroleum storage tank on thisproperty.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

Please have a copy of this Certificate of Registration posted at the location or ensure that
it is made available to individuals upon request.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

cc: Regional/District Office

Original Signed



NaflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Limited
Owner Mailing Address: 31 Cono Drive?. 0. Box 2129

Dartmouth, NS 82W 3Y2

Site Operator:
Type of Installation: Commercial

Site Iscation: Conrad Brothers Dv king Details
31 Cono Drive Site Registration No.: 2005-049508
Montague Gold Mines. Halifax County \ppIJAppr. No.: 2005-049508-R08

Status of Type of Year of Estimated Construction External Secondary Piping Substance AdditionalTank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

20054)39508-001 Remo red Undeigiosnul 1978 15000 litres Steel None!Unknown None Galvanized Steel Gasoline Last Used -1990

3005-049508-002 Removed Underground 1986 22750 lilt-es Steel None/Unknown Vane Galim,i:ed Steel Fuel Oil Last Used -1990

2005-049508-003 Ream red Underground 1982 32000 lines Steel NondUnk,unrn .V,,,e Galvanized Steel Fuel Oil Last Used -1990

1005-049508-003 Reniot’ed Underground 1988 9000 lilies Fiberglass Vo,,e’Unkuowii None Galvanized Steel Fuel Oil Lint Used -1990Q Reinforced
Plastic

2005-049508-005 Removed Underground 1968 4550 lit,es Steel No,w/Unknoiiii iVotie Galvanized Steel Fuel Oil Last Used -1990

2005-049508-006 Remo red Underground 1990 4540 litres Steel SacrificialAnode caihodiealli’ Pintected Used Luc, Used -1994
Oil

Report #22
- Printed Monday, May 30. 2016 Page 1 of2



NOaaYflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Limited
Owner Mailing Address: 31 Cono Drive P. 0. Box 2129

Dartmouth, NS B2W 3Y2

Site Operator:
Type of Installation: Commercial

Site Location: Co,irad Brothers Dking Details
31 Cono Drive Site Registration No.: 2005-039508
Montague Gold Mines, Halifax County Appl.lAppr. No.: 2005-049508-R08

Status of Type of Year of Estimated Construction External Secondan Piping Substance AdditionaiTank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-007 Current/i hi Use Unde,ground 1990 9080 litres Fiberglass None/Unknown .Vooe Cathodicalli’ Protected Gasoline
Reinforced
Plastic

1005-019508-008 Currentli’ hr Use Underground 1990 45300 bites Fiberglass .Vone/Unk,,oirn None Unknown Diesel
Reinforced
Plastic

2005-049508-009 Cut-tenth-h, Use Underground 1990 45400 lines Fiherglacs .Vone/Unknc,w,, None Unknown Diesel
Reinforced
Plastic

C
10054)39508-0)0 Removed Underground 1990 21700 lines Steel \n,eiLq,knon’n Noire Gasoline Lost Used -2003

2005-049508-Oil Removed Aho reground 1999 17816 litres JVelded Steel None/Unknown Double Wall Unknown Fuel Oil Last Used -2003

Secoodan’ Con ‘a inment

Double It all

1005-049508-012 Cut-tenth hr Use Ahoreground 2006 45460 litres Welded Steel Vone/Unknoio, Double Wall Unknown Diesel

Report #22
- Printed Monda May 30, 2016

Page 2 of 2



NOVa IA
• 1030 Upper Prince St. 902563-2100,nvironmen Sydney, Nova Scotia 902 563-2387 F

Environmental Monitoring and Compliance Canada BIP 5P6 www.gov.ns.ca

NSE File #: 36400-30-BED-2005-049508
Registration #; 2005-049508-R07

April 21, 2015

Conrad Brothers Ltd.
150 Cono Drive
P0 Box 2129
Dartmouth, NS
B2W 3Y2

Dear Mr. Sir or Madame:

RE: Petroleum Storage Tank Registry - Certificate of Registration
Site Registration # 2005-049508-R07

The Department has received the renewal fee associated with the registration and
issuance of tank tags for the storage tank system located at Conrad Brothers,
31 Cono Drive, Montague Gold Mines, Halifax Regional Municipality. Enclosed is a receipt
and a Certificate of Registration for each registered petroleum storage tank on this
property.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

Please have a copy of this Certificate of Registration posted at the location or ensure that
it is made available to individuals upon request.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

cc: Regional/District Office

Original Signed



NOV4SflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive P. 0-Box 2129

Dartmouth. KS B2W 3Y2

Site Operator: Type oil nstalla lion: Commercial
Site Localion: Conrad Brothers Dv king Details

31 Cotrn Drive Site Registralion No.: 2005-039508
Montague Gold Mines, [lalifax County Appl./Appr. No.: 2005-049508-R07

S(-a(usof Type of - \‘earoi EslinlaleclCanstrLlction External Secondary - Piping — SubanceAddittonaI
Tank l’ank Installation Capacity Material Protection Details Containment Details Details Stored Information

005-049508-001 Re,oii ted U;ukrgraoncl 1978 /5000 lines Steel Ao,,eUnk,uitras \i,,e Gtdew,i:etl S eel Gasoline Last Used —1990

005-049508-002 Re,,,,jrei / Utukrgrau;uI 1986 22750 litres Steel :\)i7e t,iiki otto, Vane Galra,dred Seel Fuel Oil hot Useti — /990

005—049508—003 Lhulerg’o,uod Pf2 32000 liTres Steel Vjn,e U,duo,o,, Arnie Galrwd:ec/Steel Fuel Oil La’t Used —1990

005—049508-004 Re,,,’, ted Undeigiound 1988 9000 un-es Fiberglass Aooe/U,,&,unr,, Antic Gddrani:ed Steel F,,el Oil Las? Use,! —1990
Rent/arced

lie

005-049508—005 Undergr.’u,,uI /968 4550 litres Steel Vo,,e. L,A,u’ir,, \ine Galvani:ed Sleet Filet Oil Las? Used —1990

005-039508—0(16 Gulergronnd 1990 4540 lines Steel Saeri/iei,ll - junk Aone Catbadieails Protected Used Last Use, 1—1993
Oil

Report #22 - Printed Tuesday, Apr 21, 2015 Page I of 2



NOViSYflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cone Drive P.O. Box 2129

Dartmouth. >45 B2W 3V2

Site Operator: Type of Installation: Cnmmercial
Site Location: Conrad Brothers Dking Details

31 Cono Drive Site Registration No.: 2005-049508
Montague Gold Mines. I-Ialifa\ County AppLfAppr.No.: 2005-049508-R07

Tank
— Status of TYpe of Year of Estimated Construction EternaI Secondary — Piping Substance Additionat INumber Tank Tank Installation Capacity Material Protection Details Containment Details 1k-tails Stored Information

‘QO5—04950S- (11)7 Current!, hi £sc L talcigivuial /990 9080 litres Fiberglas c .\oiw; L,k,w,rn .\one catlunlicall, Protected
Reii,fcireei /
PlasUe

‘005—049508—008 C,,rreoth In (fcc Usu/ergn’un,l 199(1 15300 litres Fil’erghs.cs Scme U,,k,,o,,s, \cnie Uiik,,owo Diesel
ReinTo it cii
Plastic

‘005—049508—009 Curre,ith’ hr U, e Un,/erg;-n eul /990 45400 litres Fiberglass Ao,,e Unkt,a,ni Vo,,e Diesel
Reh,/arced
P/act/c

?005— 0495081)11) Remared U, uletg,v,,tic1 199(1 22700 litres Steel Sc,,,e/U,rk,raw,, None th,hni, iii Gasoline Law Ui ed —201)3

?005—019508-0l / Re,,ro red :thcrregnn,od /999 17816 litres Welded Steel 5o,,e V,th,ui,r,i Double Ito/i Fuel Oil Last Used —2003

Seco,alnn Cn,i,oin,,w,u

Double Ito/I

005—04 9508—1)12 Current!, hr Ccc -I hoiLgri ‘mid 2006 35460 htre.c I citicil Steel Vc,,re U,,,,e,r,, Double II oil Diesel

Report 422
- Printed Tuesday, Apr21, 2015 Page 2 of 2
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. .
NOV?S&TIA

1030 Upper Prince St. 902 563-2100
LnvironmenL Sydney, Nova Scotia 902 563-7387 F
Environmental Monitoring and Compliance Canada SIP 5P6 WWW.90V.n5.CO

NSE File # 36400-30-SED-2005-049508
Registration #: 2005-04950&R05

April 16, 2013

Conrad Brothers Ltd.
150 Cono Drive
PC Box 2129
Dartmouth, P45
B2W 3Y2

RE: Petroleum Storage Tank Registry - Certificate of Registration
Site Registration # 2005-049508-R05

The Department has received the renewal fee associated with the registration and
issuance of tank tags for the storage tank system located at Conrad Brothers - Cono Drive,
Dartmouth, Montague Gold Mines, Halifax Regional Municipality. Enclosed is a receipt and
a Certificate of Registration for each registered petroleum storage tank on this property.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

Please have a copy of this Certificate of Registration posted at the location or ensure that
it is made available to individuals upon request.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

cc: Regional/District Office

Original Signed



NOVA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive P. 0. Box 2129

Dartmouth, NS 82W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers - Cono Drive, Dartmouth Dyldag Details

Monague Gold Mines, Halifax County Site Registration Na,: 2005-049508

ApplJAppr. No.: 2005-049508-R05

4 -k Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Coatainment Details Details Stored Information

2005-049508-001 Removed Underground 1978 15000 litres Steel None/Unknown None Galvanized Steel Gasoline Last Used -/990

2005-049508-002 Removed Underground 1986 22750 litres Sleet NoneJUnb,own None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-003 Removed Underground 1982 32000 litres Steel None/Unknown None Ga/ranted Steel Fuel Oil Last U3ed -/990

2005-049508-004 Removed Underground 1988 9000 litres Fiberglass None/Unknown None Gateanized Steel Fuel Oil Last Used -1990
Reinforced
Plastic

2005-019508-005 Removed Underground 1968 4550 litres Steel None/Unknown None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-006 Removed Underground 1990 3540 lures Steel Suerjflcial Anode None Catbodically Protected Used Last Used -1993
Oil

Report #22
- Printed Tuesday, Apr l6, 2013 Page 1 of 2



NOVA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive PM. Box 2)29

Dartmouth, NS B2W 3Y2

Site Operator: Type of Installation: Commercial
Site Iocation: Conrad Brothers - Cono Drive, Dartmouth Dyking Details

Montague Gold Mines, Halifax County Site Registration No.: 2005-049508
Appl./Appr. No.: 2005-049508-R05

Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-007 Currently In Use Underground 1990 9080 litres Fiberglass NonWUnknoi’-,z None Cathodicalli Protected Gasoline
Reinforced
Plastic

2005-049508-008 Currently In Use Underground 1990 45400 litres Fiberglass None/Unknown None Unknown Diesel
Reinforced
Plastic

2005-049508-009 Cunently In Use Underground 1990 35300 litres Fiberglass None/Unknown None Unknown Diesel
Reinforced
Plastic

C
2005-049508-010 Removed Underground 1990 22700 litres Steel None/Unknown None Unknown Gasoline Last Used -2003

2005-049508-011 Removed Ahoveground 1999 17816 litres Welded Steel NonWUnkt,own Double Ha/I Fuel OH Inst Used -2003

Secondan’ containment

Double Wall

2005-049508-012 Currently In Use Aboveground 2006 45460 litres JI’elded Steel None/Unknown Double I roll Unknown Diesel

Report #22 - Printed Tuesday, Apr 16, 2013 Page 2 of 2



. .
NOVa&TIA

1030 Upper Prince St. 902 5632100,Environment Sydney. Nova Scotia goz 5632387 F
Environmental Monitoring and Compliance Canada SiP 5P6 www.;cvns Ca

NSE File #: 36400-30-BED-2005-049508
Registration # 2005-049508-R04

February 7, 2013

Conrad Brothers Ltd.
150 Cono Drive
PD Box 2129
Dartmouth, NS
B2W 3Y2

RE: Petroleum Storage Tank Registry - Certificate of Registration
Site Registration # 2005-049508-R04

The Department has received the renewal fee associated with the registration and
issuance of tank tags for the storage tank system located at Conrad Brothers - Cono Drive,
Dartmouth, Montague Gold Mines, Halifax Regional Municipality. Enclosed is a receipt and
a Certificate of Registration for each registered petroleum storage tank on this property.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

Please have a copy of this Certificate of Registration posted at the location or ensure that
it is made available to individuals upon request.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

cc: Regional/District Office

Original Signed



Department of Environment Petroleum Storage Tank Registry
Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive RO. Box 2129

Dartmouth, NS 82W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers - Cono Drive, Dartmouth Dyking Details

Montague Gold Mines, Halifax County Site Registration No.: 2005-049508

ApplJAppr. No.: 2005-049508-R04

Tank Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-001 Re,noved Underground 1978 15000 litres Steel NornilUnknoii-n None Galvani:ed Steel Gasoline Last Used -1990

2005-049508-002 Removed Underground 1986 22750 litres Steel NondUnknoii’n Mine Galvanized Steel Fuel OH Last Used -1990

2005-049508-003 Removed Underground 1982 32000 litres Steel NonelUnknmrn None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-004 Removed Underground 1988 9000 litres Fiberglass None!Unknown None Galvanized Steel Fuel OH Last Used -1990
Reinforced
Plastic

2005-039508-005 Removed Underground 1968 4550 litres Steel None/Unknown None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-006 Removed Underground 1990 4540 litres Steel Saerjficiol Anode None Cuthodicallj’ Protected Used Lrnt Used -1993
Oil

Report #22
- Printed Thursday, Feb 07, 2013 Page I of 2



NaflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive P. 0. Box 2129

Dartmouth, NS B2W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers - Cono Drive, Dartmouth Dyking Details

Montague Gold Mines, Halifax County She Registration No.: 2005-049508
Appl./Appr. No.: 2005-049508-R04

Tank Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-007 Currently In Use Underground 1990 9080 litres Fiberglass None!Unknown None Cathodicallj’ Protected Gasoline
Reinforced
Plastic

2005-049508-008 Currently In Use Underground 1990 45400 litres Fiberglass None/Unknown None Unknown Diesel
Reinforced
Plastic

2005-049508-009 Currently In Use Underground 1990 45400 litres Fiberglass None/Unknown None Unknown Diesel
Reinforced
Plastic

I
2005-049508-010 Remored Underground 1990 22700 litres Steel None/Unknown None UnLno,rn Gasoline Inst Used -2003

2005-049508-011 Removed Aboveground 1999 17816 litres ll’eldedSteel None/Unknown Double Wall Unknown Fuel OH Last Used -2003

Secondary Containment

Double %l’all

2005-049508-012 Currently In Use Abovegraund 2006 45360 litres Jl’elded Steel None/Unknown Double Wall Unknown Diesel

Report #22
- Prinled Thursday, Feb 07, 2013 Page 2 of 2



—
NOVA SCOTIA

295 Charlotte Street
E PD Box 714 902 563-2100nnviranmen

Sydney. Nca Scotia 902 55323B7Environmental Monitoring and Compliance Canada sip SHY w-Nw.gov.ns.ca

NSE File #: 36400-30-BED-2005-049508
Registration #: 2005-049508-R03

June 1,2011

Conrad Brothers Ltd.
150 Cono Drive
PC Box 2129
Dartmouth, NS
B2W 3Y2

Dear Sir or Madame:

RE: Petroleum Storage Tank Registry - Certificate of Registration
Site Registration # 2005-049508-R03

The Department has received the renewal fee associated with the registration and
issuance of tank tags for the storage tank system located at Conrad Brothers - Cono Drive,
Dartmouth, Montague Gold Mines, Halifax Regional Municipality. Enclosed is a receipt and
a Certificate of Registration for each registered petroleum storage tank on this property.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

cc: Regional/District Office

Original Signed



NaflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration
Registered Owner: Conrad Brothers Ltd.Owner Mailing Address: 150 Cono Drive P.O. Box 2129

Dartmouth, NS B2W 3Y2
Site Operator:

Type of Installation: CommercialSite Location:
Conrad Brothers - Cono Drive, Dartmouth Dyking DetailsMontague Gold Mines, Halifax County Site RegistratiDn No.: 2005-049508

AppldAppr. No.: 2005-049508-R03

Tank Status ci Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-001 Removed Underground 1978 15000 litres Steel None/Unknown None Galvanized Steel Gasoline Last Used -1990

2005-039508-002 Removed Underground 1986 22750 litres Steel None/Unknown None Galran wed Steel Fuel Oil Last Used -1990

2005-039508-003 Removed Underground 1982 32000 litres Sleet None’Unhi own None Galvanized Steel Fuel Oil Last Used -1990

2005-039508-004 Removed Underground 1988 9000 litres Fiberglass None/Unknown None Galvanized Steel Fuel Oil Last Used -1990Reinforced
Plastic

2005-049508-005 Removed Underground 1968 3550 litres Steel None/Unknown None Galvanized Steel Fuel Oil Last Used -1990

2005-049508-006 Removed Underground 1990 4540 litres Steel Sacrificial Anode None Catbudically Protected Used Last Used -1993
Oil

Report #22
- Printed Wednesday. Jun01. 2011



NaflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration
Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: ISO Cono Drive P.O. Box 2129

Dartmouth, NS B2W 3Y2
Site Operator:

Type of Installation: CommercialSite Location:
COnrad Brothers - Cono Drive, Dartmouth Dyking Details
Montague Gold Mines, Halifax County Site Registration No,: 2005-049508

Appl./Appr. No.: 2005-049508-R03

Tank Status of Type of Year of Estimated Construction External Secondary Piping Substance AdditionalNumber Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information
2005-049508-007 Currently In Use Underground 1990 9080 litres Fiberglass None/Unknown None Catbothcally Protected GasolineReinforced

Plastic

2005 .039508.0 08 Currently In Use Underground 1990 35390 litres Fiberglass None/Unknown None Unknown DieselReinforced
Plastic

2005-039508-009 Currently In Use Underground 1990 35400 litres Fiberglass None/Unknown Wane Unknown DieselReinforced
Plastic

,
2005-049508-OlO Removed Underground 1990 22700 litres Steel None/Unknown None Unknown Gasoline Last Used -2003

2005.049508-01 I Removed Aboveground 1999 1 7816 litres Welded Steel None/Unknown Double Wall Unknown Fuel Oil Last Used -2003

daonia,n,,,ent
Double Wall

2005-039502-012 Currently In Use Aboveground 2006 45460 litres Welded Steel None/Unknown Double Wall Unknown Diesel

Repon 22 - Printed Wednesday. Jun01, 2011



NoaamA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration
Registered Owner: Conrad Brothers Ltd.Owner Mailing Address; 150 Cono Drive P.O. Box 2129

Danmouth, NS 132W 3Y2
Site Operator;

Type of Installation: CommercialSite Location:
Conrad Brothers - Cono Drive, Dartmouth Dyking DetailsMontague Gold Mines, Flalifax County Site Registration No.: 2005-049508

AppliAppr. N&: 2005-049508-R03

Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-001 Removed Underground 1978 15000 litres Steel None/Unknown None Galvanced Sire! Gasoline Inst Used -1990

2005-049508-002 Removed Underground 1986 22750 litres Steel None/Unlai own None Galvanced Steel Fuel Oil Inst Used -1990

2005-039508-003 Removed Underground 1982 32000 litres Steel None/Unknown None Golvontzed Steel Fuel Oil Inst Used -1990

2005-049508-004 Removed Underground 1988 9000 litres Fiberglass None!Unknown None Galvanized Steel Fuel Oil Inst Used -1990Reinforced
Plastic

2005-049508-005 Removed Underground 1968 4550 litres Steel None/Unknown None Galvanized Steel Fuel Oil Inst Used -1990

2005-049508-006 Removed Underground 1990 4530 litres Steel SacrficiaI Anode None Cathodica fly Protected Used Inst Used -1994
Oil

Reporl #22 - Printed Wednesday, Jun 01. 2011



NaflnA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration
Registered Owner:
Owner Mailing Address:

Site Operator:
Site Location:

Conrad Brothers Ltd.
150 Cono Drive P.O. Box 2l29
Danmouth,NS 82W3Y2

Conrad Brothcrs - Cono Drive, Dartmouth
Montague Gold Mines, Halifax County

Type of Installation: Commercial
Dyking Details
Site Registration No.:
Appl.IAppr. No.:

2005 -04 9 5 08
2005-049508-R03

C,Tank Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508-007 Currently In Use Underground 1990 9080 litres Fiberglass None/Unknown None Catbodically Protected GasolineReinforced
Plastic

2005-049508-008 Currently In Use Underground 1990 45400 litres Fiberglass None/Unknown None Unknown DieselReinforced
Plastic

2005-049508-009 Currently in Use Underground 1990 45300 litres Fiberglass None/Unknown None Unknown DieselReinforced
Plastic

2005-039508-010 Removed Underground 1990 22700 litres Steel None/Unknown None Unknown Gasoline Last Used -2003

2005-039508-01) Removed Aboveground 1999 17816 lures Welded Steel None/Unknown Double Wall Unknown Fuel Oil Last Used -2003

a’niatnment
Double tI’ali2005-049508-0)2 Currently In Use Aboveground 2006 35460 litres U Wded Steel None/Unknown Double Wall Unknown Diesel

Report #22 - Printed Wednesday. jun 01. 20)1



.
NOVA SCOTIA

295 Charlotte Street

E PC Box 714 902 5632100Tnvironmen Sydney, Nova Scotia 902 563-2387 F
Environmental Monitoring and Compliance Canada RiP 6H7 WWW.gOV.nS.Ca

NSE File #: 36400-30-BED-2005-049508
Registration #: 2005-049506-R02

May 3,2010

Conrad Brothers Ltd.
150 Cono Drive
PD Box 2129
Dartmouth, NS
B2W 3Y2

RE: Petroleum Storage Tank Registry - Certificate of Registration
—— Site Registration # 2005-049508-R02

The Department has received the renewal fee associated with the registration and
issuance of tank tags for the storage tank system located at Conrad Brothers - 150 Cono
Drive, Dartmouth, Halifax Regional Municipality. Enclosed is a receipt and a Certificate of
Registration for each registered petroleum storage tank on this property.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

cc: Regional/District Office

Original Signed



NOV4S&YflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive P.O. Box 2129

Dartmouth, NS B2W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers - Cono Drive, Dartmouth Dyking Details

Montague Gold tvlincs, Halifax County Site Registration No.: 2005-049508
AppliAppr. No.: 2005-049508-R02

Tank - Status of Type of Year of Estimated Construction External Secondary Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored information

2005-039508-001 Removed Underground 1978 15000 litres Steel Mnse/Unknown None Gahanized Steel Gasoline Last Used -1990

2005-049508-002 Re,noved Underground 1986 22750 litres Steel None!U,,knoin, None Galvanized Steel Fuel Oil Lost Used -1990

2005-049508-003 Removed Underground 1982 32000 litres Steel Not,e/Unktio’rn None Galvanized Steel Fuel Oil Last Used -1990

2005-049503-003 Removed Underground 1988 9000 litres Ftberglass None/Unknown None Galvanized Steel Fuel Oil Last Used -1990
Reinforced
Plastic 3

2005-019508-005 Removed Underground 1968 3550 litres Steel None/Unknown None Gal ranized Steel Fuel Oil Lost Used -1990

2005-049508-006 Removed Underground 1990 4530 litres Steel Sacijficial Anode None cathodically Protected Used Last Used -1993
Oil

Report #22
- Prinied Monday, May 03. 2010 Page I of2



NOaYflA
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: ISO Cono Drive P.O. Bo.\ 2129

Dartmouth. NS B2W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers - Cono Drive, Dannouth Dyking Details

- Montague Gold Mines, Flalifax County Site Registration No.: 2005-049508

AppliAppr. No.: 2005-049508-R02

Tank Status of Type of \‘ear of Estimated Construction External Secondary Piping Suhstance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-039508-007 Currently hi Use Underground 1990 9080 tarn Fiberglass ,VoneJU,,Anonn ,Vone Cathodically Protected Gasoline
Reinforced

- Plastic

2005-049508-0 08 Currei,t(j hi Use Utidergrmmd 2990 45100 litres Fiberglass NopielUnknoivn None Utihnoiri, Diesel
Reinforced
Plastic

2005-049508-009 Currently In Use Undergromid 1990 45100 litres Fiberglas: None/Unknown None Unknown Diesel
Reinforced
Plastic

2005-049508-010 Removed Underground 1990 22700 litres Steel Ane/Unk,sou’n None Unknown Gasoline Last Useil -2003 0

2005-049508-011 Removed Aboreground 1999 17816 litres Il’eldedSteel None/Lh,known Double JJ’ol! Unknown Fuel Oil LosiUsed-2003

Secondan’ Co,,iain,oent

Double Il’all

2005-04950i -012 Currently In Use Ibovegroimd 2006 45460 hires U’eld,d Steel None/Unknown Double JVall Utihiowi, Diesel

Report #22 - Printed Monday, May 03, 2010 Page 2 of2



NOVAS
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive RU. Box 2129

Dartmouth. NS B2W 3Y2

Site Operator: Type of Installation: Commercial
Site Locution: Conrad Brothers - Cono Drive, Dartmouth Dking Details

Montague Gold Mines, Halifax County Sue Regislrnlion No.: 2005-049508

Appl.lAppr. No.: 2005-049508-Rot

Status of Type of Year nf Estimated Construction External Seeondn Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stnred lnfonnatinn

2005—049508—001 Utidet-ground /978 15000 litres Steel Notw/Lh,k,,o,r,, M”te Galranized Steel Gasoline Last Lived —1990

2005-049508-002 Remore / Underground /986 22750 Hirer Steel A’n,,e/U,ik,zown Neuw Galranfted Steel Fuel Oil Last (Iced -1990

20(15—049508—003 8 enjoyed Ltulergrotutd 1932 3200!) litres Steel No, ,e’Unk,,o.r,, .\c?tie Gal saumeil Steel Fuel Oil Lust Used —1990

kenjovejl Uttdet-gn’und 1988 9000 litres Fiberglass :Vatte’Uuk,,oirtt Vane Ga/cm fred Steel Fuel Oil Last Used — /990
Rein/h reed
“last it

2005—049508-005 Pen toyed Underground 1968 4550 litres Steel A’t ,eUnk,uni,, Antic Galjanized Steel Fuel Oil Last Used —1990

2005-049508- 006 Returned Underground 1990 3510 litres Steel Sacrificial -I nude None (‘atha,heallt Protected Used Last L.ve, 1 —1994
Oil

Report #22 - Printed Wednesday, Jan 07, 2009 l’,gc n12



NOJSYfl&
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive P.O. Box 2129

Dan,nouih, NS 82W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers - Cono Drive, Dartmouth Dyking Details

Montague Gold Mines, Halifax County Site Registration No.: 2005-049508

ApptdAppr. No.: 2005-049508-ROt

.ink Status of Type of ‘ear of Estimated Construction External Secondan’ Piping Substance Additional
Number Tank Tank Installation Capacity Material Protection Details Containment Details Details Stored Information

2005-049508—007 Curreutli’ In Use Underground 1990 9080 lines Fiberglass zVo,w/U,thnown No;w Cathodiealli’ Protected Gasoline
Reinforced
Plastic

2005-049508-008 Curren,h I,, Use bsnkrgrou,uI /990 35300 litres Fihcrt’Ia.53 Vane L,knoir,, :V,me Diesel
Reinforced
Plastic

2005-039508-009 Current/v It, Ow L1iulergra,oul / 990 35300 litre.c Fiberglass .\,, ze Unktu, in Vane Dine!
Reinforeetl
l’lastic

.
2005-039508-010 Removed Underground 1990 22700 litres Steel None/Unk,,oint Mn,e Gasoline Last Used -2003

1-

2005-039508-011 Removed -thnvegrnu;d 1999 1 78/ó litres Welded Steel Acnm/Unhit,,r,, Double Wall Upihonir,, Fuel Oil Last Used —1003

,ceeondan - Co,,ktoi,,Wn(

Double loll

2005-039508-0 12 Current/v In Use I hosegrnm,d 2006 35160 litres lIehled Steel one- Unknown Duuhle jUn11 Diesel

R’epon 022- Printed Wednesday. Jan 07, 2009 Page 2 of 2



April 25. 2008

PETROLEUM STORAGE TANK REGISTRATION REGISTRATION # 5143

OWNER OF TANKS LOCATION OF TANKS

CONRAD BROTHERS LIMITED QUARRY
ISO CONO DRIVE
DARTMOUTH. NS B2W 3Y2

- bk j
TYPE OF INSTALLATION: Commercial

ri
TANKNO. I TANKNO.2 TANKNO.3 150 (etc

INSTALLATLON YEAR 1978 1986 1982
STATUS OF TANK Removed Removed Removed
TYPE OF TANK Underground Underground Underground
DYKE NUMBER -

EST, CAPACITY (L) 15000 22750 32000
CONS]’ MATERIAL Steel Sled Steel
EXTERNAL PROTECTION Unknown Unknown Unknown
INTERNAL PROTECTION Unknown Unknown Unknown
PIPING Galvanized Galvanized Galvanized
SECONDARY CONTAINMENT
SUBSTANCE STORED Gasoline Fuel Oil Fuel oil

EST. DATE LAST USED
EST. QUANTITY REMAINING
FILLED WITH INERT MA]’

DATE OF REMOVAL 1990 1990 1990
ANY CONTAMINATION
HOW MUCH
DISPOSAL SITE

TANK INSTALLER Unknown



Registration 5443 (cont) - 2 -

TANK NO.4 TANK NO.5 TANK NO.6

INSTALLATION YEAR 1988 1968 1990
STATUS OF TANK Removed Removed Removed
TYPE OF TANK Underground Underground Underground
DYKE NUMBER
EST. CAPACITY (L) 9000 4550 4540
CONST MATERIAL Fibre&ass Sleet Steel
EXTERNAL PROTECTION None Unknown Cathodic
INTERNAL PROTECTION None Unknown Unknown
PIPING Galvanized Galvanized Cathodic
SECONDARY CONTAINMENT
SUBSTANCE STORED FLIeI Oil Fuel oil Waste oil

EST. DATE LAST USED
EST. QUANTITY REMA[NLNG
FILLED WITH INERT MAT

DATE OF REMOVAL 1990 1990 1994
ANY CONTAMINATION
HOW MUCH
DISPOSAL SITE

TANK INSTALLER Unknown Nicholson

TANK NO. 7 TANK NO.8 TANK NO. 9

INSTALLATION YEAR 1990 1990 1990
STATUS OF TANK (‘urrenl Current Curreni
TYPE OF TANK U ndergrou id U id crgmu id Underground
DYKE NUMBER
EST. CAPACITY (L) 9080 45400 45400
CONST MATERIAL Fibreglass Fibreglass Fibreglass
EXTERNAL PROTECTION Cathodic Unknown Unknown
INTERNAL PROTECTION Unknown Unknown Unknown
PIPING Cathodic Unknown Unknown
SECONDARY CONTAINMENT
SUBSTANCE STOREI) Gasoline Diesel Diesel

EST. DATE LAST USED
EST. QUANTITY REMAINING
FILLED WITH INERT MAT

DATE OF REMOVAL
ANY CONTAMINATION
FlOW MUCH
DISPOSAL SITE

TANK INSTALLER



RegisEration 5443 (cont.) - 3
-

TANK NO. 10 TANK NO. II TANK NO. 12

INSTALLATION YEAR 1990 1999 2006
STATUS OF TANK Removed Removed Current
TYPE OF TANK UndergroUnd Ahoveground Aboveground
DYKE NUMBER
EST. CAPACITY (L) 27240 17816 45460
CONST MATERIAL Steel Welded steel Welded steel
EXTERNAL PROTECTION Unknown None Unknown
INTERNAL PROTECTION Unknown None Double walled-vacuum seal
PIPING Unknown Unknown Unknown
SECONDARY CONTAINMENT Double wall
SUBSTANCE STORED Gasoline Fuel oil Diesel

EST. DATE LAST USED
lEST. QUANTITY REMAINING
FILLED WITH INERT MAT

DATE OF REMOVAL 2003 2003
ANY CONTAMINATION
HOW MUCH
DISPOSAL SITE

TANK INSTALLER Unknown ITS Consiruclion Unknown



p
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NOVA ScbTIA 295 Charloiio Strexi

Environme t
PG Box III 902 563-21 001

Sydney, Nova Scotia 902 563-2387
Environmental Monitoring and Compliance Canada BIP LH7 wwwgov.nsca

NSE Fe : 36400-30-BEO-2005-049509
Registration #: 2005-049508-ROl

January 22, 2009

Conrad Brothers Ltd.
150 Cono Drive
P0 Box 2129
Dartmouth, NS
B2W 3Y2

RE: Petroleum Storage Tank Registry - Certificate of Registration
Site Registration # 2005-049508-ROl

The Department has received the administration fee associated with the registration and
issuance of tank tags for your storage tank system located at Conrad Brothers - Cono
Drive, Dartmouth, Montague Gold Mines, Halifax Regional Municipality. Enclosed is your
receipt, a Certificate of Registration, and registration tag(s) for each registered petroleum
storage tank on your property. The tag shall be affixed to the petroleum storage tank(s)
in such a manner as to make it readily accessible to anyone transferring a petroleum
product into the tank(s). Please note, it is illegal for a fuel supplier to deliver a petroleum
product to an unregistered storage tank system.

Please take notice of the Site Registration Number and the Tank Numbers which have
been assigned to this site. Please refer to these numbers on any future correspondence.

If any information on the Certificate of Registration is incorrect or if you have any questions
regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

cc: Regional/District Office

Original Signed



NO1
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Aildress: 150 Cono Drive P.O. Box 2129

Dartmouth, KS B2W 3Y2

Site Operator: Type of Installation: Commercial
Site Location: Conrad Brothers - Cono Drive, Dartmouth Dvking Details

Montagne Gold \lines, Halifax County Site Registration No.: 2005-039508

AppliAppr. No.: 2005-04950S-R0l

Tank Saims of Type of Year of - Estimated Constrtmction External Secondary Piping Substance Additional
No iii her Tank Tank Insta hat jun Capacity Material Protection Details Contaittinent Details Details Sb red lnformatio it

2005-049508-001 Ren,u,e I Undergro,o,d 1978 15000 litres Steel None/U,zknow,i None Galrani:ed Steel Gasoline Last Used -1990

2005-049508-002 Uiuki-grouitd 1986 22750 lutes Steel NcniejUnknou,i None Gal ranted Steel Fuel Oil Last Used -/990

2005-0495083)03 Rtnn,ne / Uizdergromuul 1982 32000 litres Steel None/Unknown No,ie Galrattized Steel Fuel Oil Lust Lived - 199(1

2005-049508-003 I? eninrcd Underground /988 9000 litres Fiberglass :\anc’Unk,,vu-;, Na,,e Galranted Steel Fuel Oil Last Used -1990
Reinforced
Plastic

.
1005—039508-0(15 Re,’ ,,ureil Undergro,aid /968 455(1 l,;,es Steel Nv,,WUnknow,, None Galranted St eel Fuel Oil Last Used —1990

2005-049508-006 Re,,,,ne,/ Unde-ground 1990 4540 litres Steel Sacriflcialinode None Cathodieallt’ Protected Lived Last Used —/994
Oil

Report #22
- Printed Wednesday, Jan 07, 2009 Page I of 2



NOWScES
Department of Environment Petroleum Storage Tank Registry

Certificate of Registration

Registered Owner: Conrad Brothers Ltd.
Owner Mailing Address: 150 Cono Drive I’. 0. Box 2129

Dartmouth, NS 82W 3Y2

Site Operator: Type of InstaLlation: Commerciat
Site Location: Conrad Brothers - Coon Drive, Dartmouth Dyking Details

Montague Gold Mines, Halifax County Site Registration No.: 2005-049508

AppL/Appr. No.: 2005-049508-RO I

Tunic Status of Type of Year of Estimated Construction External Secondary Piping S;tbstaitce Additional -

N nm her Tank Tan Ic installation Capacity Material Protection Details Contu in in en t Details Details Stored tnforntation

2005-049508—007 Currendi hi Use Uiide;groo;ud 19911 9080 litres Fihergloss Acne Vnhoow,, Seize Cat hectically Prarectcd Gasoline
Reinforced
Plastic

2005-049508-008 Ciazeinli’ hi Use Uzzdergroizsul 1990 45400 litres Fiberglass :VoncUnkiioit,z Acne Diesel
Reinforced
Pins; ic

2005-039508-009 C,orenth’ ii, Use Undergrozoal 1990 45400 lutes Fiberglass A’ooe/U,,knou,i Atoize Diesel
Reinforced
Plastic

2005-049508—0 10 fienii,rcd U,ulcrgroznui 1990 22700 lures Siecl Seize.’ Unknown iVo,ze Gasoline last Used —2003

2005-049508-0 I I Renzo red .lbovegrozoul 1999 17816 lUres Iteldcd Steel Ao,zc!Unk;zo,rzz Double lu/I Fuel Oil Last Used —2003

SL-cizthizT Coi iteli,IiOeni

Double lull

2005—04 %50S—0 12 Cizrrezzili hi Use I huvegroziziz I 2006 45160 Inn-s II ‘cUed Sleet No,zc Unknazrn Double ‘oIl Diesel

Report #22
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.
Environment and Labour
Environmental Monitoring and Compliance

Environmental Monitoring and Compliance Division
Nancy J Harris

.
295 Charlotte Street
P. 0. Box 714 Tel: (902) 563-2100
Sydney. NS SiP 6H7 Fax: (902) 563-2387

NSDEL File #: 36400-30-BED-2005-049508
Registration #: 2005-049508-R01

The Department has received the administration fee associated with the registration and

issuance of tank tags for your storage tank system located at 150 Cono Drive, Dartmouth,

Halifax Regional Municipality. Enclosed is your receipt, a Certificate of Registration, and

registration tag(s) for each registered petroleum storage tank on your property. The tag

shall be affixed to the petroleum storage tank(s) in such a manner as to make it readily

accessible to anyone transferring a petroleum product into the tank(s). Please note, it is

illegal for a fuel supplier to deliver a petroleum product to an unregistered storage tank

system.

Please take notice of the Site Registration Numberand the Tank Numbers which have

been assigned to this site. Please refer to these numbers on any future correspondence.

If any information on the Certificate of Registration is incorrect or if you have any questions

regarding this issue, please contact me at (902) 563-2100.

Yours truly,

Nancy J Harris

Attachment

February 25, 2008

Conrad Brothers Ltd.
150 Cono Drive
P0 Box 2129
Dartmouth, NS
B2W 3Y2

RE: Petroleum Storage Tank Registry - Certificate of

Site Registration # 2005-049508-ROl
Registration

cc: Regional/District Office

Original Signed
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rkrl1oc(

NOV\SO’I’IA. P BOX 4
Street Tel. (902) 563-2100Department of Environment and Labour Sydney. N5 B1P 6H7 Fax: (902) 563-2387

Environmental Mon::or;ng and Compliance Division NSDEL File #
Aporoval #: PST-5443-C

January 7, 2004 )5t*(t1 5o?R0 (

Conrad Brothers Ltd.
150 Cono Drive
POBox2l29
Dartmouth, NS
B2W 3Y2

RE: Petroleum Storage Tank Registry - Tank Information Validation Report
150 Cono Drive, Dartmouth - Halifax Regional Municipality

The Department of Environment and Labour is implementing a new Petroleum Storage
Tank Registry database, a tank tagging program, and annual administration fees in order
to track petroleum storage tanks in the province and ensure compliance with the Petroleum
Management Regulations. In order to implement these initiatives, the Department needs
to verify the petroleum storage tank registration information currently on file for your site.

The attached Petroleum Storage Tank Information Validation report has been prepared
based on the information in the Department’s Petroleum Storage Tank Registry forthe site
located at 150 Cono Drive, Dartmouth, Halifax Regional Municipality. Please review the
attached Validation Report and contact the Department if you are aware of any errors in,
or changes that should be made to, this information. If you are returning the attached Tank
Information Validation Report with changes, please sign the bottom of the form in the
space provided.

If the Department has not been contacted or received a response from you within 30 days
of this letter, staff will proceed on the basis that the information regarding your tanks is
correct.

If you have any questions regarding this issue, please contact me at (902) 563-2100.

Nk J%4’rris

Attachment

File: PST-5443-c tank info Validation

Original Signed
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April 23. 2003 .
PETROLEUM STORAGE TANK REGISTRATION

OWNER OF TANKS

CONRAD BROTHERS LIMITED
150 CONO DRIVE
DARTMOUTH, NS B2W 3Y2

LOCATION OF TANKS

SAME

REGISTRATION #5443

,1

TYPE OF INSTALLATION: Commercial

TANK NO. I TANK NO. 2 TANK NO. 3

INSTALLATION YEAR
STATUS OF TANK
TYPE OF TANK
DYKE NUMBER
EST. CAPACITY (L)
CONST MATERIAL
EXTERNAL PROTECTION
INTERNAL PROTECTION
PIPING
SECONDARY CONTAINMENT
SUBSTANCE STORED

EST. DATE LAST USED
EST. QUANTITY REMAINING
FILLED WITH INERT MAT

DATE OF REMOVAL
ANY CONTAMINATION
HOW MUCH
DISPOSAL SITE

Unknown

Unknown
Galvanized

Fuel oil

1978 1986
Removed Removed
Underground Underground

15000
Steel
Unknown
Unknown

1982
Removed
Underground

32000
Steel

22750
S tee!
U nknown
Unknown

Galvanized Galvanized

Gasoline Fuel Oil

1990 1990/ 1990 /

TANK INSTALLER Unknown



Registration 5443 (cont) - 2 -

TANKNO.4 TANKNO.5 TANK NO.6

INSTALLATION YEAR 1988 1968 1990
STATUS OF TANK Removed Removed Removed
TYPE OF TANK Underground Underground Underground
DYKE NUMBER
EST. CAPACITY (L) 9000 4550 4540
CONST MATERIAL Fibreglass Steel Steel
EXTERNAL PROTECTION None Unknown Cathodic
INTERNAL PROTECTION None Unknown Unknown
PIPING Galvanized Galvanized Cathodic
SECONDARY CONTAINMENT
SUBSTANCE STORED Fuel Oil Fuel oil Waste oil

EST. DATE LAST USED
EST. QUANTITY REMAINING
FILLED WITH INERT MAT

DATE OF REMOVAL 1990 1990 1994
ANY CONTAMINATION
HOW MUCH
DISPOSAL SITE

TANK INSTALLER Unknown Nicholson

TANKNO.7 TANKNO.8 TANKNO.9

INSTALLATION YEAR 1990 1990 1990
STATUS OF TANK Current Cunent Current
TYPE OF TANK Underground Underground Underground
DYKE NUMBER
EST. CAPACITY (L) 9080 45400 45400
CONST MATERIAL Fibreglass Fibreglass Fibreglass
EXTERNAL PROTECTION Cathodic Unknown Unknown
[NTERNAL PROTECTION Unknown Unknown Unknown
PIPING Cathodic Ui known Unknown
SECONDARY CONTAINMENT
SUBSTANCE STORED Gasoline Diesel Diesel

r-:
EST.DATELASTUSED I ‘scor’ I7EST. QUANTITY REMAINING flflrr- ““tT .1
FILLED WITH INERT MAT q 0 tIn IJ’j r I

I &.D1 2 ‘j••

DATE OF REMOVAL
ANY CONTAMINATION ‘.. U cxic, 3
HOW MUCH THE FwvrncN.U H

DISPOSAL SITE

TANK [NSTALLER



Registration 5443 (cont.) .
TANK NO. 10 TANK NO.11

INSTALLATION YEAR
STATUS OF TMX
TYPE OF TANK
DYKE NUMBER
EST. CAPACITY (L)
CONST MATERIAL
EXTERNAL PROTECTION
INTERNAL PROTECTION
PIPING
SECONDARY CONTAINMENT
SUBSTANCE STORED

EST. DATE LAST USED
EST. QUANTITY REMAINING
FILLED WITH INERT MAT

DATE OF REMOVAL
ANY CONTAMINATION
HOW MUCH
DISPOSAL SITE

TANK INSTALLER

Unknown None
Unknown Unknown

Double wall
Gasoline Fuel oil

Unknown ITS Construction

1990 1999
Current Current
Underground Ahoveground

27240
Steel
Unknown

17816
Welded steel
None

OCT23 2U03
!IWI!JIj ULYJ

OF THE ENVIRONMENT
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In keeping with the privacy provisions of the Nvo scotia Freedom of Information & Protection ofPrivoqiAct. Nova ScotiaEnvironment will only use the personal Information for the purpose for which the Information was obtained or complied, or for ause compatible with that purpose.

Onsite sewage system 24.hour construction alert
Subsection 4(1) of the 05503 RegulatIons require a qualified person or profes5ional engineerto inform the Department at least 24 hours before a system is installed.

Notifier or applicant (Q.P/P.Eng)

OflP.Eng contact:

Installer Contact:

Approval holder, If different than
notifier/applicant:

Notification or Approval information:

Date & time construction alert
submitted:

Date & time of staft of system
Installation:

Pib: QDZ7f° ‘

Information Taken By:
(internal use only)

Telephone: 902-499-7479

ken@terrafirmaconsultants.com

Telephone: qi. 471. &% 7

DlEification number;ZO1 S Z1Yi? - ° ‘

Approval number:

dd/mm/yy & hh:mm (am or pm)

dd/mm/yyyy & hh:mm (am or pm)

Email:

Email:

u /

Print

N

page 1 of 1

MDV 19 2D1

‘Y’

Original Signed



30 Damascus Road, Suite 115 902-424-7773 T

NOVA S&TIA Canada B4A Cci wwaovascoUaca

Our File Number: 96000-30-BED-201 8-2513351November 7, 2018

On-site Sewage Disposal Systems
NOTIFICATION RECEIPT

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

On-site Sewage Disposal Systems

NOTIFIER:

NOTIFICATION #: 2018-2513351-00

SITE: 172 CONO DR. MONTAGUE GOLD MINES HALIFAX
COUNTY
PID 00276105

EFFECTIVE DATE: November 7, 2018

EXPIRY DATE: November 7, 2021

DETAILS: Ecoflow St-650
1500 (LID)
Other

Pursuant to Part V of the Environment Act, S.N.S. 1994-95, c.1 as amended from time to
time, notification from the Notifier is acknowledged. The work done under this
notification must follow the Nova Scotia On-site Sewage Disposal Systems Standard.

This Notification or a copy is to be kept on-site at all times as required under Section 22(3) of

Page 1 of 2



)

the Approval and Notification Procedures Regulations. All personnel involved in the project
must be made fully aware of the standards associated with this notification. It is the Notifier’s
responsibility to ensure that they are followed. Failure to comply with the standards is an
offence under the Envimnment Act.

It is the Notifier’s duty to advise the Department of any new and relevant information respecting
any adverse effect that results or may result from the activity, which comes to the Notifier’s
attention after the issuance of the Notification. This is required under Section 60 of the
Environment Act.

If the activity is altered, extended or modified beyond the description given in this Notification,
please reapply as a new Notification is required.

Despite the issuance of this Notification, the Notifier is still responsible for obtaining any other
authorization which may be required to carry out the activity, including those which may be
necessary under provincial, federal or municipal law.

Page 2 of 2
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In keeping with the privacy provisions of the Nova Scotia Freedom of Information & Protection of Privacy Act, Nova Scatia
Environment will Ofli use the personal information for the purpose for which the information was obtained or compiled, or for a

use compatible with that purpose.

9o /
c2-;2!

NOTIFICATION FORM C>
On-Site Sewage Disposal System - Notification

Notifier contact information:
effectlve May 1,2016 notifier must be a professional engineer or qualified person

First Name Middle initial Last Name

Primary Phone Number Ext Secondary Phone Number Ext

902-860-1663 jeff@terrafirrnaconsultants.com
Fax Number Email Address

P Eng 8025

Professional designation (OP or P.Eng) OP or P.Eng ft

Notifier mailing addre5s:

Street name and type, P0 Box, RR U, Site U, etc.

Canada NS HRM

Country Province County City/Town Postal Code

Return Correspondence? ® Yes Q No

Preferred Method of Contact? ® Email Q Letter

Property details/location of activity
172 Cono Drive
Civic number Street name and type

Halifax Montague Cold Mines
County Community

002 76 105

PlO

/ , / & a
P / -,

I /icz // )/C ‘i”’

,,‘

ç3\J7?i
Page ( i

November2016



a
Property details
Water supply: a Existing C Proposed C Other, please specify:

_____________________

Water supply type: I Drilled well C Dug well C Other, please specify:

_____________________

Development type: Residential: C Single Family

Number of bedrooms: C Multiple dwelling I Other, please specify: COMMERCIAL

Sy5tem details I Design C Selection

1500 1700
Design capacity (L/day): Depth of permeable soil (mm):

________________

Disposal field length (m): 8.45 Type of permeable soil: Sandy Silt

Depth to bedrock, water table, or too permeable soil (m): I > or C = 1.8

Disposal field layout: Multiple trench: C At grade C Partially trenched C Fully trenched

Areabed: C At grade C Partially trenched C Fully trenched

C Cl C Cl raised C C2 C (2 raised

C (3 C Mound C Sand filter

C Holding tank I Other, please specify:EcoFlow ST-6S0

Malfunction replacement? S Yes (malfunction Inspection form required) C No

All clearance distances required by the Standard will be maintained: I Yes C No

Supporting documentation

All supporting documentation is to be submitted in accordance with the Approvals and Notification Procedure Regulations.

Attach forALL notifications:

ESite plan Site plan must include drawing of lot layout illustrating the location of the test pit(s), direction of and %
slope, location of structures (proposed or existlng),watercoursefs), wellis) and other confining features
identified in the Standard Including requIred clearance distances, in relation to the planned system location,

ØMalfunction inspection farm (if system is replacing a malfunction).

2018/11/06

Name (please print) Signature Date (yyyy/mm/dd)

Page 12 November2016



Notification declarations must be completed for each submission

Please select the option that applies to your situation

I own the site

I have a lease or other written agreement or option with the landowner or occupier that enables me to carry
out the activity on the site

I have the legal right or ability to carry out the activity without the consent of the landowner or occupier Q

I consent to the use of the information I have provided on this form by Nova Scotia Environment and
municipal government organizations as required for the purpose of processing my request to perform
the activity indicated 0

I understand that I must provide all information about the activity, such as sketches, plans, and
calculations, if requested by Nova Scotia Environment for a compliance audit ZI

I have read and understand the regulations and standard that applies to the activity to which the
notification relates Including Nova Scotia Activities Designation Regulations, and the Nova Scotia Approval
and Notification Procedures Regulations f1

I will carry out the activity in compliance with the Environment Act and the applicable regulations
and standard 0

Signat ______

Mark AdcockName (Please print or type)

______________________________________________________________________

Page I 3
November2016

Original Signed
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In keeping with the privacy provisions of the Nova Scotia Freedom of Information & Protection of Privacy Act Nova Scotia
Environment will only u5e the personal information for the purpose for which the information was obtained or compiled, or for a

use compatible with that purpose.

SUBMISSION DETAILS
On-site sewage system application for approval required attachment

QP/P.Eng. NAME: PlO: 00276105

Test pit profile Cm) Soil evaluation results

Total depth: soil layers soil type depth of density moisture
1.8 m soil (mm)

bedrock at: N/A m ORGANIC organic mat - -

water table at: 1.8 m first Sandy Silt 1700 Mod Mod

slope: 3 % second

roots to: m third

mottIinat: N/A m fourth

System selection or design specifications

Type of Disposal Field: EcoFlow St-650 lmportd sand fill required YES flNo

Distribution Trench Length: 8.45 m Minimum permeability of
Dimensions: Width: 6.68 m Imported sand 2x10-4 rn/sec

Width of Buffer - dawn&ope N/A m
cutatToeofTrench: N/A mm -upsiope N/A rn

lnterceptorTrench DYES NO depth: mm Depth of Suffer
Liner; Q YES NO thickness: (at S m from trench) N/A mm

Pump or Siphon CapacIty 1500 litres Septic Tank Capacity 4540 litres
Watertight Testing: flYES NO Watertight Testing: fl YES NO

Minimum clearance distances as Illustrated on attached site plan
From To To From To To From To To

Nearest Field Tanks Neatest Field tanks Nearest Field Tanks
Lot Boundary ‘60 m >60 m cistern >60 m ‘60 m Water Distribution 6+ m 3+ m
Downslope Boundary >60 m >60 m Watercourse 30+ m 15+ m Foundation Drain 45 m 5 m
Drilled Well >60 m >60 m Wetland 30+ m 15+ m Other m m
DugWell >60 m >50 m lntermittentDrain 15 m 15+ m Other m

page 1 of 2 Revised MAY 2016
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In keeping with the privacy provisions of the Nova Scotia Freedom of Information & Protection of Privacy Act, Nova ScotiaEnvironment will only use the per5onal information for the purpose far which the information was obtained or compiled, or for ause compatible with that purpose.

On-site sewage system malfunction inspection formr Name & Designation of Assessor/Inspector: Jeff Burrows
flinspector QP QPEng lnstaller UCleaner

Submis5ion_Type
JAssessment/lnspection only
AppIication or Notification for system to replace a malfunction

Propertyinformation
Owners Name: Conrad Brothers Ltd Date: Nov 12018
Address: 172 Cono Drive

Telephone 4:
County: Halifax

P113: 00276105
Property size/area: 77.7 acres

System Information
System Installer: System age, or estimate: 28+ yearsApproval #: System type (e.g. Cl): area bed
System Length: Interceptor/swale: DYes INoSystem Selector/Designer: Pressurized: fl Yes No
DPump Usiphon DDose device

Septic tank size: 7 # of chambers:
Tank constructed from:,’ Concrete Fiberglass Plastic Other:
Condition of tank: Watertight: Yes No
Effluent Filter: Yes No Sewage pumped into tank? DYes / NoDate tank pumped: Regular pumping: Yes No

Usage Informationft of people using system: 30 employees
Occupancy:
/ Full-time Part-time/seasonal Vacant Other:

Water Treatment: Yes /NO Backwash connected to system: Yes NoGarbage Grinder: DYes No Backwash connection corrected: Yes No

page 1 of 2 Revised FEBRUARY 2016
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Malfunction Information
Problem first observed: October 2018 Previous repairs: I Yes No
Nature of Pmblent Breakout/ Backup I Slow draining I Clogged disposal fieldOdour Broken pipe Other, please provide details:

______________________________

Frequency of Problem: ,‘ Continuous Occasional After heavy rain Cold temperatures
Dother, describe:

Plea5e provide comments/details including potential cause and action taken:
Existing area bed is no longer draining and 5 backing up into the tank. The pipe
from the tank to the field has been repaired in the past. The malfunction appears to be due
to the age of the field.

Nov 6, 2018

Signatu Date

page 2 of 2 Revised FEBRUARY 2016

Original Signed



C
,, 30 Damascus Road, Suite 115 Phone: (902) 424-7773

Bedford, N.S.B4A DCI Fax: (902) 424-0597NOVASC TM
Environment

Process RSN Number: 9069418

Environment Act
DIRECTIVE

ISSUED TO: Ocean Contractors Limfted

DATE ISSUED: July 10, 2015

MAILING ADDRESS: p o BOX 604, DARTMOUTH, NS B2Y 3Y9
SITE NAME: Ocean Ready Mix Plant, Cono Drive, Dartmouth, NS
SITE ADDRESS: 360 CONO DR. MONTAGUE GOLD MINES NS

Pursuant to Environment Act 122A(1) the following action(s) must be completed by August 10, 2015

Obtain the services of a Site Professional to determine any environmental impacts associated with theby-products released from the activities to suppress the fire. This must include sampling for substancesthe Site Professional deems necessary from an assessment of materials that may have been released.Sampling must commence at the point of release to the settling ponds and any other point of release offthe property or to any watercourse.

The Site professional must send a report with any recommendations to remediate to Nova ScotiaEnvironment by the comply by date indicated.

The action(s) outlined in this Directive are the minimum required. Additional actions may be needed toaddress the non-compliance item(s) identified in this report. Where necessary, you may need to securethe 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 anoffence 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.

Signature of Issuing Inspector:

Folder RSN: 3099147 Page 3 of 5

Original Signed



0
This Directive was issued by Joshua D Boudreau, Inspector Specialist with Nova Scotia Environment,

who may be contacted at:

Nova Scotia Environment
30 Damascus Road, Suite 115
Bedford, N.S. 84A ad
Phone: (902) 424-7773
Fax: (902) 424-0597
http://www.gov.ns.calnse

Supporting text where applicable:

Prohibition s. 67- (1) No person shall knowingly 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.(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 1994-95, c. I

Duty to take remedial measures s. 71 - Any person responsible for the release of a substance under this

Pad shall, at 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 lhat has caused, is causing or may cause an adverse effect,

(a) take all reasonable measures toO) prevent, reduce and remedy the adverse effects of the substance,

and (ii) 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 administratoç and (c) rehabilitate the

environment to a standard prescribed or adopted by the Department. Environment Act 1994-95, c. I

Assistance to inspectors s. 118- The owner or occupier of any place, or any person the inspector

reasonably believes is related 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 Pail shall(a)give the inspector all

reasonable assistance to enable the inspector to exe,cise those powers and carry out those duties(b)

furnish all information relative to the eYercising nf those powers and the carrying out of those duties that

the inspector may reasonably require. Environment Act, 1994-95, c. I

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 Pad XIII, an inspector, subject to 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, c. I

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 Pad XIII, 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 kept

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) to (g). Environment Act, 1994-95, c. I

inspector Directives s. 122A (1) - An inspector may issue a directive to 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 118(b);

(c) detain a thing in accordance with subclause I l9(1)(g)fl.);
(d) produce a document in accordance with clause I 19(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, c. I

Folder RSN: 3099147 Page 4 of 5



2/12/2019 Dillon Consulting Limited Mail - File 2019-8441-ENV - Access to Information File Abandoned

https://mail.google.com/mail/u/0?ik=886b73c8bd&view=pt&search=all&permthid=thread-f%3A1625266291698956702&simpl=msg-f%3A16252662916… 1/2

Gallant, Shauna <sgallant@dillon.ca>

File 2019-8441-ENV - Access to Information File Abandoned 
2 messages

Westhaver, Erna B <Erna.Westhaver@novascotia.ca> Tue, Feb 12, 2019 at 8:31 AM
To: "sgallant@dillon.ca" <sgallant@dillon.ca>

Good morning Shauna:

This email is to no�fy you that we have closed the file for the following applica�on as requested. Please see our le�er
of no�ce a�ached.

 

The request was for:

 

“Two industrial files (file# 92100--30-BED-2005-045741-3 volumes, 92100-30-ED-2005-045743-001)
containing inspec�on reports, correspondence, notes, and photos; and a contaminated site complaint file
(file# 3300-40-BED-2015-3099540) pertaining to 31 Cono Dr., Dartmouth (PID No.00275966.”

 

If you have any ques�on regarding this no�ce please contact me.

 

Sincerely,

Erna

 

 

 

Erna Westhaver

IAP Administrator

Information Access and Privacy (IAP) Services

ICT Services Branch, Department of Internal Services

____________________________________________________________
____________________

y    5161 George Street, 9th Floor, Halifax, NS, B3J 1M7

    (902) 424-6726

✉    Erna.Westhaver@novascotia.ca

 



 PO Box 442 
 Halifax, Nova Scotia 
 B3J 2P8 
 

Information Access ph: (902) 424-3600 
and Privacy fax: (902) 424-6925  

  
 

 
February 12, 2019 
 
 
Shauna Gallant 
137 Chain Lake Dr Suite 100 
Halifax, NS  B3S1B3 
 
sgallant@dillon.ca  
 
Dear Shauna Gallant: 

 
Re:  We have closed your file – File # 2019-08441-ENV  
 
This is further to your email of February 11, 2019, in response to our fee estimate, in which 
you advised that you are not going to proceed with this request.  
 
As a result, your application has been abandoned and accordingly, we have closed the file. 
 
If you have any questions about this decision, please contact me at 902-424-6726 or e-mail 
Erna.Westhaver@novascotia.ca.   
 
Yours truly, 
 

Erna Westhaver 
IAP Administrator 
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Appendix E 

Halifax Regional Municipality 
Phase I/II Environmental Site Assessment  
Port Wallace, Dartmouth, Nova Scotia  
August 2019 – 19-9183 

E - 1 

 

E Laboratory Analytical Results Tables and 
Sediment Stratigraphy Logs



Table E1: Sediment Stratigraphy Logs

Sample ID
Core Depth

(mbgs)
Sampling Method Sample Location

Sampling
depth (mbgs)

Sample Stratigraphy

SED01 0.25 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED02 0.25 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED03 0.23 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED04 0.28 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED05 0.2 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED06 0.18 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED07 0.29 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED08 0.29 Glew Gravity Corer channel 0 - 0.1 brown, hydric soil with high-organic matter and decomposed peat

SED09 0.1 Shelby Tube channel 0 - 0.1 grey, fine grained minerogenic soil

SED10 0.23 Shelby Tube channel 0 - 0.1 grey, fine grained minerogenic material believed to be tailings

SED11 0.1 Shelby Tube channel 0 - 0.1 grey, fine grained minerogenic material believed to be tailings

SED12 0.61 Shelby Tube channel 0 - 0.1 grey, fine grained minerogenic material believed to be tailings

SED13 1.8 Shelby Tube channel 0 - 0.1
grey, fine grained minerogenic material believed to be tailings with trace brown, hydric soil with high

organic content

SED14 0.61 Shelby Tube channel 0 - 0.1
grey, fine grained minerogenic material believed to be tailings with trace brown, hydric soil with high

organic content

PW01 0.25 Glew Gravity Corer channel 0 - 0.25 brown, hydric soil with high-organic matter and decomposed peat

PW02 0.25 Glew Gravity Corer channel 0 - 0.25 brown, hydric soil with high-organic matter and decomposed peat

PW03 0.25 Glew Gravity Corer channel 0 - 0.25 brown, hydric soil with high-organic matter and decomposed peat

PW04 0.25 Glew Gravity Corer channel 0 - 0.25 brown, hydric soil with high-organic matter and decomposed peat

PW05 0.25 Grab Sample channel 0 - 0.25 grey, fine grained minerogenic material believed to be tailings

SS01 0.46 Split Spoon
area adjacent to
Mitchell's Brook

channel
0 - 0.1 dark brown, hydric soil with high-organic matter and decomposed peat

SS02 0.61 Split Spoon
area adjacent to
Mitchell's Brook

channel
0 - 0.1 dark brown, hydric soil with high-organic matter and decomposed peat

SS03 1.83 Split Spoon
area adjacent to
Mitchell's Brook

channel
1.2-1.4 dark brown, hydric soil with high-organic matter and decomposed peat

SS04 0.6 Split Spoon
area adjacent to
Mitchell's Brook

channel
0.3 - 0.6 dark brown, hydric soil with high-organic matter and decomposed peat

SS05 2.71 Split Spoon fen
No sample
submitted

grey, fine grained minerogenic soil with trace brown, hydric soil with high organic content

SS06 1.22 Split Spoon fen
No sample
submitted

grey, fine grained minerogenic soil with trace brown, hydric soil with high organic content

SS07 3.8 Split Spoon fen 3.66 - 3.80 grey, fine grained minerogenic soil

SS08 5.08 Split Spoon fen 5.03 - 5.08 grey, fine grained minerogenic soil

SS09 5.18 Split Spoon fen 5.03 - 5.18 grey, fine grained minerogenic soil

SS10 3.56 Split Spoon fen 3.36 - 3.56 grey, fine grained minerogenic soil

SS11 3.6 Split Spoon fen 3.49 - 3.60 grey, fine grained minerogenic soil

SS12 3.71 Split Spoon fen 3.51 - 3.71 grey, fine grained minerogenic soil

SS13 4.93 Split Spoon fen 4.65 - 4.93 grey, fine grained minerogenic soil

SS14 4.14 Split Spoon fen 4.06 - 4.14 grey, fine grained minerogenic soil



Halifax Regional Municipality
Port Wallace
Dartmouth, NS
19-9183

Table E2. General Chemistry and Metals in Pore Water (PW) and Surface Water (SW)

Sample ID PW01 PW02 PW03 PW04 PW05
Date 2019-04-16 2019-04-16 2019-04-16 2019-04-29 2018-04-25

Parameter Units EQL

Calculated Parameters
Total Dissolved Solids (TDS) - Calculated mg/L 1 - -  -  -  -  -  -
Alkalinity (Bicarbonate as CaCO3) mg/L 1 - -  -  -  -  -  -
Alkalinity (Carbonate as CaCO3) mg/L 1 - -  -  -  -  -  -
Anions Total meq/L - -  -  -  -  -  -
Cations Total meq/L - -  -  -  -  -  -
Ionic Balance % - -  -  -  -  -  -
Hardness as CaCO3 mg/L 1 - -  -  -  -  -  -
Hardness as CaCO3 (Dissolved) mg/L 0.5 - - 82.3 129 105 75.6 24.4

General Chemistry
Alkalinity (total) as CaCO3 mg/L 5 - 20  -  -  -  -  -
Ammonia (as N) µg/L 50 - -  -  -  -  -  -
Nitrate (as N) mg/L 0.05 - -  -  -  -  -  -
Nitrate + Nitrite (as N) mg/L 0.05 - -  -  -  -  -  -
Nitrite (as N) mg/L 0.01 - -  -  -  -  -  -
Phosphate mg/L 0.01 - -  -  -  -  -  -
Phosphorus mg/L 0.1 - -  -  -  -  -  -
Electrical conductivity (lab) µS/cm 1 - - 472 650 614 483 262
Chloride (Dissolved) mg/L 1 - 230  -  -  -  -  -
Cyanide Anion mg/L 0.005 0.005 0.0052  -  -  -  -  -
Total Organic Carbon (TOC) mg/L 0.5 - -  -  -  -  -  -
pH (Lab) pH Unit - 6.5-9 7.56 7.51 6.78 6.87 6.65
Silica as SiO2 mg/L 0.5 - -  -  -  -  -  -
Sulphate (SO4) (Dissolved) mg/L 2 - -  -  -  -  -  -
Turbidity NTU 0.1 - -  -  -  -  -  -

Metals
Aluminium mg/L 0.005 0.005 -  -  -  -  -  -
Aluminium (Dissolved) mg/L 0.003 0.005 - 0.094 0.034 0.045 0.053 1.07
Antimony mg/L 0.001 0.02 -  -  -  -  -  -
Antimony (Dissolved) mg/L 0.0005 0.02 - <0.0025 <0.005 <0.005 <0.0025 0.0108
Arsenic mg/L 0.001 0.005 -  -  -  -  -  -
Arsenic (Dissolved) mg/L 0.0001 - 0.15 0.137 0.203 0.146 0.298 0.129
Barium mg/L 0.001 1 -  -  -  -  -  -
Barium (Dissolved) mg/L 0.001 1 - 0.135 0.307 0.292 0.202 0.0306
Beryllium mg/L 0.001 0.0053 -  -  -  -  -  -
Beryllium (Dissolved) mg/L 0.0001 0.0053 - <0.0005 <0.001 <0.001 <0.0005 <0.0001
Bismuth mg/L 0.002 - -  -  -  -  -  -
Bismuth (Dissolved) mg/L 0.001 - - <0.005 <0.01 <0.01 <0.005 <0.001
Boron mg/L 0.05 1.2 -  -  -  -  -  -
Boron (Dissolved) mg/L 0.05 1.2 - <0.25 <0.5 <0.5 <0.25 <0.05
Cadmium mg/L 0.00001 0.00001 -  -  -  -  -  -
Cadmium (Dissolved) mg/L 0.00001 - 0.000721 <0.00005 <0.0001 <0.0001 <0.00005 0.000041
Calcium mg/L 0.1 - -  -  -  -  -  -
Calcium (Dissolved) mg/L 0.05 - - 26.9 41.4 34.2 24.7 7.27
Chromium Total  (III+VI) mg/L 0.001 - -  -  -  -  -  -
Chromium Total  (III+VI) (Dissolved) mg/L 0.001 - 0.011* <0.005 <0.01 <0.01 <0.005 <0.001
Cobalt mg/L 0.0004 0.01 -  -  -  -  -  -
Cobalt (Dissolved) mg/L 0.0002 0.01 - 0.016 0.0151 0.0388 0.0403 0.00379
Copper mg/L 0.0005 0.002 -  -  -  -  -  -
Copper (Dissolved) mg/L 0.0002 0.002 - <0.001 <0.002 <0.002 <0.001 0.00531
Iron mg/L 0.05 0.3 -  -  -  -  -  -
Iron (Dissolved) mg/L 0.005 - 1 7.72 7.55 14.5 20.5 0.757
Lead mg/L 0.0005 0.001 -  -  -  -  -  -
Lead (Dissolved) mg/L 0.0002 - 0.0032 2 <0.001 <0.002 <0.002 <0.001 0.00592
Lithium (Dissolved) mg/L 0.002 - - <0.01 <0.02 <0.02 <0.01 <0.002
Magnesium mg/L 0.1 - -  -  -  -  -  -
Magnesium (Dissolved) mg/L 0.05 - - 3.71 6.16 4.86 3.36 1.51
Manganese mg/L 0.002 0.82 -  -  -  -  -  -
Manganese (Dissolved) mg/L 0.001 0.82 - 29.5 51.6 49.5 30.2 1.96
Mercury mg/L 0.000002 0.000026 - - - - - -
Mercury (Dissolved) mg/L 0.000002 - 0.00077 0.0000099 0.000012 0.0000074 0.0000048 0.00098
Molybdenum mg/L 0.002 0.073 -  -  -  -  -  -
Molybdenum (Dissolved) mg/L 0.001 0.073 - <0.005 <0.01 <0.01 <0.005 <0.001
Nickel mg/L 0.002 0.025 -  -  -  -  -  -
Nickel (Dissolved) mg/L 0.001 - 0.052 3 <0.005 <0.01 <0.01 0.0078 0.0031
Potassium mg/L 0.1 - -  -  -  -  -  -
Potassium (Dissolved) mg/L 0.05 - - 1.83 2.51 1.97 1.67 2.17
Selenium mg/L 0.001 0.001 -  -  -  -  -  -
Selenium (Dissolved) mg/L 0.0001 0.001 - <0.0005 <0.001 <0.001 <0.0005 0.00013
Silicon (Dissolved) mg/L 0.1 - - 2.46 1.91 2.95 4.1 7.31
Silver mg/L 0.0001 0.0001 -  -  -  -  -  -
Silver (Dissolved) mg/L 0.00002 0.0001 - <0.0001 <0.0002 <0.0002 <0.0001 0.000056
Sodium mg/L 0.1 - -  -  -  -  -  -
Sodium (Dissolved) mg/L 0.05 - - 31.7 37.2 34.9 27.3 33.5
Strontium mg/L 0.002 21 -  -  -  -  -  -
Strontium (Dissolved) mg/L 0.001 21 - 0.11 0.153 0.134 0.0922 0.0317
Sulphur (as S) (Dissolved) mg/L 3 - - 31 69 75 44 10.9
Thallium mg/L 0.0001 0.0008 -  -  -  -  -  -
Thallium (Dissolved) mg/L 0.00001 0.0008 - <0.00005 <0.0001 <0.0001 <0.00005 0.00006
Tin mg/L 0.002 - -  -  -  -  -  -
Tin (Dissolved) mg/L 0.002 - - <0.025 <0.05 <0.05 <0.025 <0.005
Titanium mg/L 0.002 - -  -  -  -  -  -
Titanium (Dissolved) mg/L 0.002 - - <0.025 <0.05 <0.05 <0.025 0.0182
Uranium mg/L 0.0001 0.3 -  -  -  -  -  -
Uranium (Dissolved) mg/L 0.0001 0.3 - <0.0005 <0.001 <0.001 <0.0005 0.00014
Vanadium mg/L 0.002 0.006 -  -  -  -  -  -
Vanadium (Dissolved) mg/L 0.002 0.006 - <0.025 <0.05 <0.05 <0.025 <0.005
Zinc mg/L 0.005 0.03 -  -  -  -  -  -
Zinc (Dissolved) mg/L 0.005 - 0.12 4 <0.025 <0.05 <0.05 <0.025 <0.005
Zirconium (Dissolved) mg/L 0.0001 - - <0.0005 <0.001 <0.001 <0.0005 0.00235

Notes:
CCC: Criterion Continuous Concentration
The NS Tier 1 EQS for metals are for total metals; therefore, dissolved metals were compared to the US EPA National Recommended Water Quality Criteria for Aquatic Life.
In the absence of a dissolved metals guideline in the US EPA National Recommended Water Quality Criteria for Aquatic Life, the NS Tier 1 EQS were used for comparison
The pore water samples were filtered and preserved at the laboratory for dissolved metals analysis
Total mercury results were reported from a ntric preserved aliquot. The nitric prserved aliquot was not refrigerated between 1-6 degrees celcius as recommended. Mercury results may be bias low
*The more stringent chromium(VI) guideline was used for comparison
1 Cadmium is hardness dependant according to the following equation: exp{0.7977[ln(hardness)]-3.909}(1.101672-[(lnhardness)(0.041838)]), which is applied to guideline comparisons for each sample
2 Lead is hardness dependant according to the following equation: exp{1.273[ln(hardness)]-4.705}(1.46203-[(lnhardness)(0.145712)]), which is applied to guideline comparisons for each sample
3 Nickel is hardness dependant according to the following equation: exp{0.8460[ln(hardness)]+0.0584}(0.997), which is applied to guideline comparisons for each sample
4 Zinc is hardness dependant according to the following equation: exp{0.8473[ln(hardness)]+0.884}(0.986), which is applied to guideline comparisons for each sample

NS Tier 1 EQS
Freshwater Surface
Water

US EPA National
Recommended
Water Quality
Criteria - Aquatic Life
(CCC)

2019-05-26



Halifax Regional Municipality
Port Wallace
Dartmouth, NS
19-9183

Table E2. General Chemistry and Metals in Pore Water (PW) and Surface Water (SW)

Sample ID
Date

Parameter Units EQL

Calculated Parameters
Total Dissolved Solids (TDS) - Calculated mg/L 1 - -
Alkalinity (Bicarbonate as CaCO3) mg/L 1 - -
Alkalinity (Carbonate as CaCO3) mg/L 1 - -
Anions Total meq/L - -
Cations Total meq/L - -
Ionic Balance % - -
Hardness as CaCO3 mg/L 1 - -
Hardness as CaCO3 (Dissolved) mg/L 0.5 - -

General Chemistry
Alkalinity (total) as CaCO3 mg/L 5 - 20
Ammonia (as N) µg/L 50 - -
Nitrate (as N) mg/L 0.05 - -
Nitrate + Nitrite (as N) mg/L 0.05 - -
Nitrite (as N) mg/L 0.01 - -
Phosphate mg/L 0.01 - -
Phosphorus mg/L 0.1 - -
Electrical conductivity (lab) µS/cm 1 - -
Chloride (Dissolved) mg/L 1 - 230
Cyanide Anion mg/L 0.005 0.005 0.0052
Total Organic Carbon (TOC) mg/L 0.5 - -
pH (Lab) pH Unit - 6.5-9
Silica as SiO2 mg/L 0.5 - -
Sulphate (SO4) (Dissolved) mg/L 2 - -
Turbidity NTU 0.1 - -

Metals
Aluminium mg/L 0.005 0.005 -
Aluminium (Dissolved) mg/L 0.003 0.005 -
Antimony mg/L 0.001 0.02 -
Antimony (Dissolved) mg/L 0.0005 0.02 -
Arsenic mg/L 0.001 0.005 -
Arsenic (Dissolved) mg/L 0.0001 - 0.15
Barium mg/L 0.001 1 -
Barium (Dissolved) mg/L 0.001 1 -
Beryllium mg/L 0.001 0.0053 -
Beryllium (Dissolved) mg/L 0.0001 0.0053 -
Bismuth mg/L 0.002 - -
Bismuth (Dissolved) mg/L 0.001 - -
Boron mg/L 0.05 1.2 -
Boron (Dissolved) mg/L 0.05 1.2 -
Cadmium mg/L 0.00001 0.00001 -
Cadmium (Dissolved) mg/L 0.00001 - 0.000721

Calcium mg/L 0.1 - -
Calcium (Dissolved) mg/L 0.05 - -
Chromium Total  (III+VI) mg/L 0.001 - -
Chromium Total  (III+VI) (Dissolved) mg/L 0.001 - 0.011*
Cobalt mg/L 0.0004 0.01 -
Cobalt (Dissolved) mg/L 0.0002 0.01 -
Copper mg/L 0.0005 0.002 -
Copper (Dissolved) mg/L 0.0002 0.002 -
Iron mg/L 0.05 0.3 -
Iron (Dissolved) mg/L 0.005 - 1
Lead mg/L 0.0005 0.001 -
Lead (Dissolved) mg/L 0.0002 - 0.0032 2

Lithium (Dissolved) mg/L 0.002 - -
Magnesium mg/L 0.1 - -
Magnesium (Dissolved) mg/L 0.05 - -
Manganese mg/L 0.002 0.82 -
Manganese (Dissolved) mg/L 0.001 0.82 -
Mercury mg/L 0.000002 0.000026 -
Mercury (Dissolved) mg/L 0.000002 - 0.00077
Molybdenum mg/L 0.002 0.073 -
Molybdenum (Dissolved) mg/L 0.001 0.073 -
Nickel mg/L 0.002 0.025 -
Nickel (Dissolved) mg/L 0.001 - 0.052 3

Potassium mg/L 0.1 - -
Potassium (Dissolved) mg/L 0.05 - -
Selenium mg/L 0.001 0.001 -
Selenium (Dissolved) mg/L 0.0001 0.001 -
Silicon (Dissolved) mg/L 0.1 - -
Silver mg/L 0.0001 0.0001 -
Silver (Dissolved) mg/L 0.00002 0.0001 -
Sodium mg/L 0.1 - -
Sodium (Dissolved) mg/L 0.05 - -
Strontium mg/L 0.002 21 -
Strontium (Dissolved) mg/L 0.001 21 -
Sulphur (as S) (Dissolved) mg/L 3 - -
Thallium mg/L 0.0001 0.0008 -
Thallium (Dissolved) mg/L 0.00001 0.0008 -
Tin mg/L 0.002 - -
Tin (Dissolved) mg/L 0.002 - -
Titanium mg/L 0.002 - -
Titanium (Dissolved) mg/L 0.002 - -
Uranium mg/L 0.0001 0.3 -
Uranium (Dissolved) mg/L 0.0001 0.3 -
Vanadium mg/L 0.002 0.006 -
Vanadium (Dissolved) mg/L 0.002 0.006 -
Zinc mg/L 0.005 0.03 -
Zinc (Dissolved) mg/L 0.005 - 0.12 4

Zirconium (Dissolved) mg/L 0.0001 - -

NS Tier 1 EQS
Freshwater Surface
Water

US EPA National
Recommended
Water Quality
Criteria - Aquatic Life
(CCC)

SW01 SW02 SW03 SW04 SW05 SW06 SW07 SW10 SW11
2019-04-29 2019-04-29 2019-04-29 2019-04-29 2019-04-29 2019-04-29 2019-04-29 2019-04-29 2019-04-29

100 100 110 110 100 110 100 110 100
11 11 11 11 11 11 11 11 10
<1 <1 <1 <1 <1 <1 <1 <1 <1

1.76 1.81 1.87 1.84 1.75 1.9 1.78 1.96 1.74
1.69 1.69 1.74 1.71 1.64 1.83 1.68 1.89 1.64
2.03 3.43 3.6 3.66 3.24 1.88 2.89 1.82 2.96
19 19 19 19 19 20 19 20 19
 -  -  -  -  -  -  -  -  -

11 11 11 11 11 11 11 11 11
<50 <50 <50 <50 <50 <50 <50 <50 <50

0.092 0.092 0.066 0.27 0.084 <0.05 0.076 <0.05 0.076
0.092 0.092 0.066 0.27 0.084 <0.05 0.076 <0.05 0.076
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.013 0.013 0.014 0.013 0.013 0.015 0.012 0.02 0.012
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
200 200 210 210 200 220 200 230 200
48 50 52 50 48 54 49 56 48
 -  -  -  -  -  -  - <0.005 <0.005

5.3 5.2 4.9 4.9 5.4 4.8 5.3 4.4 5.3
7.1 6.93 7.02 7.01 7.06 7.04 6.94 7.11 6.95
1.6 1.5 1.3 1.5 1.6 1.2 1.6 1.1 1.6
8.4 8.5 8.4 9 8.3 8.4 8.4 8.5 8.9

0.25 0.26 0.31 0.27 0.24 0.33 0.47 <0.1 0.41

0.081 0.071 0.063 0.07 0.079 0.057 0.08 0.046 0.086
0.081 0.077 0.066 0.068 0.08 0.055 0.091 0.048 0.088

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.045 0.047 0.054 0.05 0.046 0.059 0.046 0.086 0.045
0.045 0.044 0.054 0.047 0.044 0.058 0.045 0.083 0.044

0.0045 0.0041 0.0041 0.0055 0.0045 0.0044 0.0046 0.0045 0.0045
0.0044 0.0043 0.0044 0.0044 0.0044 0.0044 0.0046 0.0046 0.0047
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

5.7 5.7 5.7 5.9 5.6 5.9 5.7 6.2 5.7
5.8 5.8 5.8 5.6 5.7 6 5.7 6.2 5.7

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
0.00089 0.00087 0.0013 0.0008 0.00092 0.00097 0.00097 0.00098 0.00092
0.00076 0.00076 0.00082 0.00076 0.00076 0.00086 0.00088 0.00081 0.0008

0.073 0.055 <0.05 0.052 0.067 0.06 0.075 <0.05 0.07
0.059 0.053 <0.05 <0.05 0.059 <0.05 0.056 <0.05 0.17

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

 -  -  -  -  -  -  -  -  -
1.1 1.1 1 1.1 1 1.1 1.1 1.1 1.1
1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.1

0.027 0.02 0.019 0.019 0.026 0.018 0.028 0.018 0.026
0.024 0.02 0.017 0.018 0.023 0.015 0.022 0.018 0.025

<0.000013 - - - <0.000013 <0.000013 - - <0.000013
<0.000013 <0.000013 <0.000013 <0.000013 <0.000013 <0.000013 <0.000013 <0.000013 <0.000013

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 0.0036 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

0.93 0.9 0.94 0.95 0.95 0.95 0.96 1 0.93
0.97 1 0.98 0.98 0.98 0.99 0.97 1.1 0.98

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

 -  -  -  -  -  -  -  -  -
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

28 28 30 30 28 31 28 32 28
29 30 31 30 29 32 29 34 28

0.019 0.019 0.02 0.021 0.02 0.021 0.019 0.022 0.02
0.02 0.021 0.02 0.021 0.02 0.022 0.02 0.022 0.019

 -  -  -  -  -  -  -  -  -
0.00011 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
0.0054 <0.005 <0.005 0.0065 <0.005 <0.005 <0.005 0.0074 <0.005

 -  -  -  -  -  -  -  -  -

2019-05-26

Notes:
CCC: Criterion Continuous Concentration
The NS Tier 1 EQS for metals are for total metals; therefore, dissolved metals were compared to the US EPA National Recommended Water Quality Criteria for Aquatic Life.
In the absence of a dissolved metals guideline in the US EPA National Recommended Water Quality Criteria for Aquatic Life, the NS Tier 1 EQS were used for comparison
The pore water samples were filtered and preserved at the laboratory for dissolved metals analysis
Total mercury results were reported from a ntric preserved aliquot. The nitric prserved aliquot was not refrigerated between 1-6 degrees celcius as recommended. Mercury results may be bias low
*The more stringent chromium(VI) guideline was used for comparison
1 Cadmium is hardness dependant according to the following equation: exp{0.7977[ln(hardness)]-3.909}(1.101672-[(lnhardness)(0.041838)]), which is applied to guideline comparisons for each sample
2 Lead is hardness dependant according to the following equation: exp{1.273[ln(hardness)]-4.705}(1.46203-[(lnhardness)(0.145712)]), which is applied to guideline comparisons for each sample
3 Nickel is hardness dependant according to the following equation: exp{0.8460[ln(hardness)]+0.0584}(0.997), which is applied to guideline comparisons for each sample
4 Zinc is hardness dependant according to the following equation: exp{0.8473[ln(hardness)]+0.884}(0.986), which is applied to guideline comparisons for each sample



Halifax Regional Municipality
Port Wallace
Dartmouth, NS
19-9183

Table E3. Petroleum Hydrocarbons in Surface Water

Sample ID SW10 SW11
Date 2019-04-29 2019-04-29

Parameter Units EQL
BTEX -

Benzene mg/L 0.001 2.1 <0.001 <0.001
Toluene mg/L 0.001 0.77 <0.001 <0.001
Ethylbenzene mg/L 0.001 0.32 <0.001 <0.001
Xylenes mg/L 0.002 0.33 <0.002 <0.002

Petroleum Hydrocarbons (PHCs)
C6-C10 - BTEX mg/L 0.01 - <0.01 <0.01
>C10-C16 mg/L 0.05 - <0.05 <0.05
>C16-C21 mg/L 0.05 - <0.05 <0.05
>C21-C32 mg/L 0.1 - <0.1 <0.1
Modified TPH mg/L 0.1 0.1|0.1|1.5 <0.1 <0.1

NS Tier 1 EQS
Freshwater Surface
Water

2019-05-26



Halifax Regional Municipality
Port Wallace
Dartmouth, NS
19-9183

Table E4. General Chemistry and Metals in Sediment

Sample ID SED01 SED02 SED03 SED04 SED05 SED06 SED07 SED07B
(Dup of
SED07)

SED08 SED09 SED10 SED10 (Lab
Dup -
Maxxam
Burnaby)

SED11 SED12 SED13 SED14

Date 2019-04-16 2019-04-16 2019-04-16 2019-04-16 2019-04-16 2019-04-16 2019-04-16 2019-04-16 2019-04-16 2019-04-25 2019-04-25 2019-04-25 2019-04-25 2019-04-25 2019-04-26 2019-04-26
Sample Depth (mbgs) 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1

Parameter Units EQL
General Chemistry

Phosphorus mg/kg 10 - -  -  -  -  -  -  -  -  -  -  -  - 731  - 694  -  -
Cyanide Anion mg/kg 0.2 - 29  -  -  -  -  -  -  -  -  -  -  - 0.36  - <0.4  -  -
Total Organic Carbon (TOC) mg/kg 0.0005 - - 170000  -  -  -  -  - 130000  -  -  - 1300 1300  - 8800  -  -
pH (aqueous extract) pH Unit - -  -  -  -  -  -  -  -  -  -  -  - 5.81  - 6.19  -  -
Sulphate (SO4) mg/kg 10 - - 1500  -  -  -  -  - 2300  -  -  - 59 585  - 170  -  -
Sulphide mg/kg 0.3 - -  -  -  -  -  -  -  -  -  -  -  - 0.45  - 32.7  -  -

Metals - -
Aluminium mg/kg 10 - 15400 17,000 18,000 20,000 18,000 27,000 22,000 25,000 22,000 23,000 12,000 14,000 13,500 12,000 13,900 11,000 12,000
Antimony mg/kg 0.1 25 7.5 <2 <2 <2 <2 <2 <2 2.4 2.3 2.3 <2 9.5 9.36 8.1 7.38 3.3 4.6
Arsenic mg/kg 0.5 17 31 2000 1900 2000 1900 960 1600 1900 1900 2400 170 6200 6480 5100 4830 1900 2900
Barium mg/kg 0.1 - 10000 150 250 230 250 160 150 230 240 260 84 58 54.5 70 64.4 74 91
Beryllium mg/kg 0.2 - 38 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.37 <2 0.42 <2 <2
Bismuth mg/kg 0.1 - - <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.89 <2 0.85 <2 <2
Boron mg/kg 50 - 4300 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50  - <50  - <50 <50
Cadmium mg/kg 0.05 3.5 14 2.6 2.6 2.1 1.9 1.7 1.4 2.5 2.4 2.6 <0.3 <0.3 0.176 <0.3 0.268 <0.3 <0.3
Calcium mg/kg 100 - -  -  -  -  -  -  -  -  -  -  -  - 4810  - 3980  -  -
Chromium Total  (III+VI) mg/kg 1 90 220 12 14 15 14 21 19 17 16 17 13 15 15.9 14 15.9 12 13
Cobalt mg/kg 0.3 - 22 100 120 130 110 84 87 160 150 160 4.1 16 18.5 17 17.9 8.1 15
Copper mg/kg 0.5 197 1100 32 35 36 33 34 35 43 39 40 30 53 50.5 47 52.1 34 38
Iron mg/kg 50 43766 11000 40,000 40,000 54,000 44,000 41,000 36,000 45,000 42,000 54,000 17,000 31,000 33,600 27,000 32,100 18,000 23,000
Lead mg/kg 0.1 91.3 140 63 72 73 62 96 74 78 72 74 35 73 57.3 62 54 40 45
Lithium mg/kg 2 - - 12 16 16 15 25 22 21 19 20 24 25  - 24  - 22 23
Magnesium mg/kg 100 - -  -  -  -  -  -  -  -  -  -  -  - 9780  - 9090  -  -
Manganese mg/kg 0.2 1100 - 4900 15,000 14,000 17,000 4800 7700 14,000 14,000 13,000 250 660 703 890 1210 280 930
Mercury mg/kg 0.05 0.486 6.6 1.9 2.2 2.2 2.1 0.82 2.4 2.9 2.7 2.7 4.4 6.8 4.55 6.3 5.35 5.2 5.2
Molybdenum mg/kg 0.1 - 110 <2 <2 <2 <2 2.2 <2 <2 <2 <2 <2 <2 0.23 <2 0.28 <2 <2
Nickel mg/kg 0.8 75 330 86 76 53 48 38 41 75 65 67 12 34 38.5 29 35.6 17 25
Potassium mg/kg 100 - -  -  -  -  -  -  -  -  -  -  -  - 4520  - 4370  -  -
Rubidium mg/kg 2 - - 8.5 11 11 9.8 11 15 12 12 12 20 32  - 29  - 19 25
Selenium mg/kg 0.5 2 80 1.7 1.9 2 1.8 2.7 2.5 2 2 2.2 <1 <1 <0.5 <1 <0.5 <1 <1
Silver mg/kg 0.05 1 77 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.157 <0.5 0.164 <0.5 <0.5
Sodium mg/kg 100 - -  -  -  -  -  -  -  -  -  -  -  - <100  - <100  -  -
Strontium mg/kg 0.1 - 9400 23 24 24 29 40 27 29 26 31 12 17 20.5 14 18.6 13 14
Sulphur (as S) mg/kg 500 - -  -  -  -  -  -  -  -  -  -  -  -  -  - 2950  -  -
Thallium mg/kg 0.05 - 1 0.29 0.34 0.37 0.32 0.34 0.36 0.43 0.4 0.48 0.16 0.28 0.304 0.26 0.327 0.2 0.26
Tin mg/kg 0.1 - 9400 1.2 1.3 1.3 1.3 1.3 1.4 1.5 1.3 1.3 <1 <1 0.28 <1 0.36 <1 <1
Titanium mg/kg 1 - -  -  -  -  -  -  -  -  -  -  -  - 610  - 582  -  -
Uranium mg/kg 0.1 - 23 0.85 1.2 1.1 1 2.5 1.4 1.3 1.2 1.2 1.1 1.1  - 1.1  - 1.1 1.1
Vanadium mg/kg 2 - 39 60 63 69 56 58 56 66 61 75 16 15 16.4 14 16.8 12 15
Zinc mg/kg 1 315 5600 260 270 250 230 200 180 330 290 320 58 120 119 100 135 64 94
Zirconium mg/kg 0.5 - -  -  -  -  -  -  -  -  -  -  -  - 29.3  - 22.8  -  -

NS Tier 1 EQS
Freshwater
Sediment

NS Tier 1 EQS Soil
Residential Non-
Potable Coarse

2019-05-26



Halifax Regional Municipality
Port Wallace
Dartmouth, NS
19-9183

Table E4. General Chemistry and Metals in Sediment

Sample ID

Date
Sample Depth (mbgs)

Parameter Units EQL
General Chemistry

Phosphorus mg/kg 10 - -
Cyanide Anion mg/kg 0.2 - 29
Total Organic Carbon (TOC) mg/kg 0.0005 - -
pH (aqueous extract) pH Unit - -
Sulphate (SO4) mg/kg 10 - -
Sulphide mg/kg 0.3 - -

Metals - -
Aluminium mg/kg 10 - 15400
Antimony mg/kg 0.1 25 7.5
Arsenic mg/kg 0.5 17 31
Barium mg/kg 0.1 - 10000
Beryllium mg/kg 0.2 - 38
Bismuth mg/kg 0.1 - -
Boron mg/kg 50 - 4300
Cadmium mg/kg 0.05 3.5 14
Calcium mg/kg 100 - -
Chromium Total  (III+VI) mg/kg 1 90 220
Cobalt mg/kg 0.3 - 22
Copper mg/kg 0.5 197 1100
Iron mg/kg 50 43766 11000
Lead mg/kg 0.1 91.3 140
Lithium mg/kg 2 - -
Magnesium mg/kg 100 - -
Manganese mg/kg 0.2 1100 -
Mercury mg/kg 0.05 0.486 6.6
Molybdenum mg/kg 0.1 - 110
Nickel mg/kg 0.8 75 330
Potassium mg/kg 100 - -
Rubidium mg/kg 2 - -
Selenium mg/kg 0.5 2 80
Silver mg/kg 0.05 1 77
Sodium mg/kg 100 - -
Strontium mg/kg 0.1 - 9400
Sulphur (as S) mg/kg 500 - -
Thallium mg/kg 0.05 - 1
Tin mg/kg 0.1 - 9400
Titanium mg/kg 1 - -
Uranium mg/kg 0.1 - 23
Vanadium mg/kg 2 - 39
Zinc mg/kg 1 315 5600
Zirconium mg/kg 0.5 - -

NS Tier 1 EQS
Freshwater
Sediment

NS Tier 1 EQS Soil
Residential Non-
Potable Coarse

SS01 SS02 SS03 SS04 SS07 SS08 SS09 SS10 SS11 SS12 SS13 SS13B
(Dup of
SS13)

SS14

2019-04-25 2019-04-25 2019-04-25 2019-04-25 2019-04-25 2019-04-25 2019-04-25 2018-04-25 2019-04-25 2019-04-25 2019-04-29 2019-04-29 2019-04-29
0-0.1 0-0.1 1.2-1.4 0.3-0.6 3.66-3.8 5.03-5.08 5.03-5.18 3.36-3.56 3.49-3.6 3.51-3.71 4.65-4.93 4.65-4.93 4.06-4.14

 -  -  -  -  -  -  - 665  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  - 6800  - 2900  -  - <500  -  -
 -  -  -  -  -  -  - 5.46  -  -  -  -  -
 -  -  -  -  - 11  - <100  -  - 20  -  -
 -  -  -  -  -  -  - <0.3  -  -  -  -  -

 -  -  -  - 8300 6000 6800 10,600 12,000 12,000 5600 5500 13,000
 -  -  -  - <2 <2 <2 0.24 <2 <2 <2 <2 <2

1400 56 33 490 130 17 15 16.4 29 45 8.8 8.1 13
 -  -  -  - 23 20 20 25 32 30 11 9.5 35
 -  -  -  - <2 <2 <2 0.27 <2 <2 <2 <2 <2
 -  -  -  - <2 <2 <2 0.14 <2 <2 <2 <2 <2
 -  -  -  - <50 <50 <50  - <50 <50 <50 <50 <50
 -  -  -  - <0.3 <0.3 <0.3 0.075 <0.3 <0.3 <0.3 <0.3 <0.3
 -  -  -  -  -  -  - 2120  -  -  -  -  -
 -  -  -  - 14 9.7 11 17.1 19 19 8.7 8.8 21
 -  -  -  - 9.3 5.8 6.4 10.4 12 13 5.5 5.9 12
 -  -  -  - 18 16 16 18 20 22 12 12 21
 -  -  -  - 15,000 10,000 13,000 20,500 23,000 25,000 11,000 11,000 23,000
 -  -  -  - 11 8.2 8.4 9.66 13 11 6.7 4.3 14
 -  -  -  - 18 11 13  - 23 23 11 12 25
 -  -  -  -  -  -  - 6240  -  -  -  -  -
 -  -  -  - 260 190 250 390 410 420 200 200 430

1.1 3.3 0.13 0.73 0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  - <2 <2 <2 0.45 <2 3.8 <2 <2 <2
 -  -  -  - 19 16 15 24.4 26 34 12 11 29
 -  -  -  -  -  -  - 700  -  -  -  -  -
 -  -  -  - 5.9 4.4 4.4  - 7 6.6 2.6 2.6 7.3
 -  -  -  - <1 <1 <1 <0.5 <1 <1 <1 <1 <1
 -  -  -  - <0.5 <0.5 <0.5 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  -  -  -  - <100  -  -  -  -  -
 -  -  -  - 8.1 7.5 8.7 14.9 13 15 7.2 6.9 16
 -  -  -  -  -  -  - <500  -  -  -  -  -
 -  -  -  - <0.1 <0.1 <0.1 0.055 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  - <1 <1 <1 0.23 <1 <1 <1 <1 <1
 -  -  -  -  -  -  - 498  -  -  -  -  -
 -  -  -  - 1.3 1 0.82  - 1.2 2.1 0.52 0.52 3
 -  -  -  - 13 8.2 9.3 14 16 14 8 8.3 17
 -  -  -  - 48 37 41 51.8 61 67 26 26 66
 -  -  -  -  -  -  - 6.06  -  -  -  -  -

2019-05-26



Halifax Regional Municipality
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Dartmouth, NS
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Table E5: Petroleum Hydrocarbons in Sediment

Sample ID SED10 SED101 SED12 SED121

Date 2019-04-25 2019-04-25 2019-04-25 2019-04-25
Sample Depth (mbgs) 0-0.1 0-0.1 0-0.1 0-0.1

Parameter Units EQL
BTEX - -

Benzene mg/kg 0.025 1.2 0.099 <0.025  - <0.025  -
Toluene mg/kg 0.05 1.4 77 <0.05  - <0.05  -
Ethylbenzene mg/kg 0.025 1.2 30 <0.025  - <0.025  -
Xylenes Total mg/kg 0.05 1.3 8.8 <0.05  - <0.05  -

Petroleum Hydrocarbons (PHCs)
C6-C10 - BTEX mg/kg 2.5 - - <2.5  - <2.5  -
>C10-C16 mg/kg 10 - - <10 <10 <10 <10
>C16-C21 mg/kg 10 - - 18 15 23 20
>C21-C32 mg/kg 15 - - 100 100 100 95
Modified TPH mg/kg 15 15*|25**|43*** 74*|270**|1100*** 120*** 120*** 130*** 110***

G G K,L, Possible G K,L, Possible G

Note: Applicable Criteria  Based on resemblance as indicated
1Silica Gel Treatment performed prior to analysis
Resemblance:
A - Gasoline Fraction F - One Product in Fuel Range
B - Weathered Gasoline Fraction G - Lube Oil Fraction
C - One Product in Gas Range H -One Product In Lube Oil Range
D - Fuel Oil Fraction I - No Resemblance
E - Weathered Fuel Oil Fraction J - Unidentified Peaks in the C6-C10 Range

K - Unidentified Peaks in the C10-C21 Range
L - Unidentified Peaks in the C21-C32 Range

Resemblance

NS Tier 1 EQS
Freshwater
Sediment

NS Tier 1 EQS Soil
Residential Non-Potable
Coarse

2019-05-26
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MAXXAM JOB #: B9C8161
Received: 2019/05/14, 13:06

CERTIFICATE OF ANALYSIS

Your Project #: 19-9183-3000

Report Date: 2019/05/17
Report #: R5715602

Version: 1 - Final

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29796

Site Location: PORT WALLACE PHASE II

Sample Matrix: Soil
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Metals Solids Acid Extr. ICPMS 4 2019/05/15 2019/05/16 ATL SOP 00058 EPA 6020B R2 m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



MAXXAM JOB #: B9C8161
Received: 2019/05/14, 13:06

CERTIFICATE OF ANALYSIS

Your Project #: 19-9183-3000

Report Date: 2019/05/17
Report #: R5715602

Version: 1 - Final

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29796

Site Location: PORT WALLACE PHASE II

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B9C8161
Report Date: 2019/05/17

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

Sampler Initials: JAM

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JSA204 JSA205 JSA206 JSA207

Sampling Date 2019/04/25 2019/04/25 2019/04/25 2019/04/25

COC Number D 29796 D 29796 D 29796 D 29796

UNITS 2019SS1 (0-0.1M) RDL 2019SS2 (0-0.1M) 2019SS3 (1.2-1.4M) 2019SS4 (0.3-0.6M) RDL QC Batch

Metals

Acid Extractable Arsenic (As) mg/kg 1400 20 56 33 490 2.0 6122421

Acid Extractable Mercury (Hg) mg/kg 1.1 0.10 3.3 0.13 0.73 0.10 6122421

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Page 3 of 6
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Maxxam Job #: B9C8161
Report Date: 2019/05/17

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

Sampler Initials: JAM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.3°C

Results relate only to the items tested.
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Maxxam Job #: B9C8161
Report Date: 2019/05/17

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

Sampler Initials: JAM

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6122421 BAN Matrix Spike Acid Extractable Arsenic (As) 2019/05/16 48 (1) % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/16 94 % 75 - 125

6122421 BAN Spiked Blank Acid Extractable Arsenic (As) 2019/05/16 99 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/16 104 % 75 - 125

6122421 BAN Method Blank Acid Extractable Arsenic (As) 2019/05/16 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/16 <0.10 mg/kg

6122421 BAN RPD Acid Extractable Arsenic (As) 2019/05/16      84 (2) % 35

Acid Extractable Mercury (Hg) 2019/05/16 4.0 % 35

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

(1) Spike exceeds acceptance limits, sample inhomogeneity suspected.

(2) Poor RPD due to sample inhomogeneity verified by repeat digestion and analysis.
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Maxxam Job #: B9C8161
Report Date: 2019/05/17

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

Sampler Initials: JAM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Eric Dearman, Scientific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/10
Report #: R5705925

Version: 1 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Soil
# Samples Received: 8

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Metals Solids Acid Extr. ICPMS 2 2019/05/03 2019/05/04 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 4 2019/05/07 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 2 2019/05/07 2019/05/08 ATL SOP 00058 EPA 6020B R2 m

Sulphate in Soil by Auto Colourimetry 2 2019/05/07 2019/05/08 ATL SOP 00023 ASTM D516-16 m

Total Organic Carbon in Soil 2 2019/05/07 2019/05/09 ATL SOP 00044 LECO203601224 1991 m

Sample Matrix: Sediment
# Samples Received: 15

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

TEH in Soil (PIRI) (1) 1 2019/05/06 2019/05/06 ATL SOP 00111 Atl. RBCA v3.1 m

TEH in Soil (PIRI) (1) 1 2019/05/07 2019/05/07 ATL SOP 00111 Atl. RBCA v3.1 m

Metals Solids Acid Extr. ICPMS 3 2019/05/03 2019/05/06 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 1 2019/05/07 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 9 2019/05/07 2019/05/08 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 1 2019/05/07 2019/05/09 ATL SOP 00058 EPA 6020B R2 m

Moisture 1 N/A 2019/05/03 ATL SOP 00001 OMOE Handbook 1983 m

Moisture 1 N/A 2019/05/06 ATL SOP 00001 OMOE Handbook 1983 m

Sulphate in Soil by Auto Colourimetry 3 2019/05/07 2019/05/08 ATL SOP 00023 ASTM D516-16 m

Total Organic Carbon in Soil 3 2019/05/07 2019/05/09 ATL SOP 00044 LECO203601224 1991 m

ModTPH (T1) Calc. for Soil 1 N/A 2019/05/07 N/A Atl. RBCA v3.1 m

ModTPH (T1) Calc. for Soil 1 N/A 2019/05/08 N/A Atl. RBCA v3.1 m

VPH in Soil (PIRI) - Field Preserved (2) 1 N/A 2019/05/03 ATL SOP 00119 Atl. RBCA v3.1 m

VPH in Soil (PIRI) - Field Preserved (2) 1 N/A 2019/05/06 ATL SOP 00119 Atl. RBCA v3.1 m

Sample Matrix: Water
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Carbonate, Bicarbonate and Hydroxide 9 N/A 2019/05/05 N/A SM 23 4500-CO2 D
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/10
Report #: R5705925

Version: 1 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Water
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Alkalinity 9 N/A 2019/05/06 ATL SOP 00013 EPA 310.2 R1974 m

Chloride 9 N/A 2019/05/06 ATL SOP 00014 SM 23 4500-Cl- E m

Colour 9 N/A 2019/05/06 ATL SOP 00020 SM 23 2120C m

Total Cyanide (3) 2 2019/05/06 2019/05/07 CAM SOP-00457 OMOE E3015 5 m

Conductance - water 9 N/A 2019/05/04 ATL SOP 00004 SM 23 2510B m

TEH in Water (PIRI) 2 2019/05/03 2019/05/03 ATL SOP 00113 Atl. RBCA v3.1 m

Hardness (calculated as CaCO3) 9 N/A 2019/05/06 ATL SOP 00048 Auto Calc

Mercury - Dissolved (CVAA,LL) 9 2019/05/06 2019/05/06 ATL SOP 00026 EPA 245.1 R3 m

Metals Water Diss. MS (as rec'd) 9 N/A 2019/05/03 ATL SOP 00058 EPA 6020B R2 m

Metals Water Total MS 9 2019/05/06 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Ion Balance (% Difference) 9 N/A 2019/05/08 N/A Auto Calc.

Anion and Cation Sum 9 N/A 2019/05/08 N/A Auto Calc.

Nitrogen Ammonia  - water 9 N/A 2019/05/07 ATL SOP 00015 EPA 350.1 R2 m

Nitrogen - Nitrate + Nitrite 9 N/A 2019/05/06 ATL SOP 00016 USGS I-2547-11m

Nitrogen - Nitrite 9 N/A 2019/05/06 ATL SOP 00017 SM 23 4500-NO2- B m

Nitrogen - Nitrate (as N) 9 N/A 2019/05/06 ATL SOP 00018 ASTM D3867-16

pH (4) 9 N/A 2019/05/04 ATL SOP 00003 SM 23 4500-H+ B m

Phosphorus - ortho 9 N/A 2019/05/07 ATL SOP 00021 SM 23 4500-P E m

VPH in Water (PIRI) 2 N/A 2019/05/03 ATL SOP 00118 Atl. RBCA v3.1 m

Sat. pH and Langelier Index (@ 20C) 9 N/A 2019/05/08 ATL SOP 00049 Auto Calc.

Sat. pH and Langelier Index (@ 4C) 9 N/A 2019/05/08 ATL SOP 00049 Auto Calc.

Reactive Silica 9 N/A 2019/05/06 ATL SOP 00022 EPA 366.0 m

Sulphate 9 N/A 2019/05/06 ATL SOP 00023 ASTM D516-16 m

Total Dissolved Solids (TDS calc) 9 N/A 2019/05/08 N/A Auto Calc.

Organic carbon  - Total (TOC) (5) 9 N/A 2019/05/03 ATL SOP 00203 SM 23 5310B m

ModTPH (T1) Calc. for Water 2 N/A 2019/05/06 N/A Atl. RBCA v3 m

Turbidity 9 N/A 2019/05/07 ATL SOP 00011 EPA 180.1 R2 m

Remarks:
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/10
Report #: R5705925

Version: 1 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Soils are reported on a dry weight basis unless otherwise specified.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
(3) This test was performed by Maxxam Analytics Mississauga
(4) The APHA Standard Method require pH to be analyzed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this
report are reported past the APHA Standard Method holding time.
(5) TOC / DOC present in the sample should be considered as non-purgeable TOC / DOC.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/10
Report #: R5705925

Version: 1 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 4
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SOIL

Maxxam ID JPE938 JPE943

Sampling Date 2019/04/25 2019/04/29

COC Number D 29794 D 29794

UNITS 2019SS8 (5.03-5.08M) 2019SS13 (4.65-4.93M) RDL QC Batch

Inorganics

Organic Carbon (TOC) g/kg 6.8 <0.50 0.50 6106759

Sulphate (SO4) mg/kg 11 20 10 6109397

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE937 JPE938

Sampling Date 2019/04/25 2019/04/25

COC Number D 29794 D 29794

UNITS 2019SS7 (3.66-3.80M) QC Batch 2019SS8 (5.03-5.08M) RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 8300 6106758 6000 10 6102070

Acid Extractable Antimony (Sb) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Arsenic (As) mg/kg 130 6106758 17 2.0 6102070

Acid Extractable Barium (Ba) mg/kg 23 6106758 20 5.0 6102070

Acid Extractable Beryllium (Be) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Bismuth (Bi) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Boron (B) mg/kg <50 6106758 <50 50 6102070

Acid Extractable Cadmium (Cd) mg/kg <0.30 6106758 <0.30 0.30 6102070

Acid Extractable Chromium (Cr) mg/kg 14 6106758 9.7 2.0 6102070

Acid Extractable Cobalt (Co) mg/kg 9.3 6106758 5.8 1.0 6102070

Acid Extractable Copper (Cu) mg/kg 18 6106758 16 2.0 6102070

Acid Extractable Iron (Fe) mg/kg 15000 6106758 10000 50 6102070

Acid Extractable Lead (Pb) mg/kg 11 6106758 8.2 0.50 6102070

Acid Extractable Lithium (Li) mg/kg 18 6106758 11 2.0 6102070

Acid Extractable Manganese (Mn) mg/kg 260 6106758 190 2.0 6102070

Acid Extractable Mercury (Hg) mg/kg 0.10 6106758 <0.10 0.10 6102070

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Nickel (Ni) mg/kg 19 6106758 16 2.0 6102070

Acid Extractable Rubidium (Rb) mg/kg 5.9 6106758 4.4 2.0 6102070

Acid Extractable Selenium (Se) mg/kg <1.0 6106758 <1.0 1.0 6102070

Acid Extractable Silver (Ag) mg/kg <0.50 6106758 <0.50 0.50 6102070

Acid Extractable Strontium (Sr) mg/kg 8.1 6106758 7.5 5.0 6102070

Acid Extractable Thallium (Tl) mg/kg <0.10 6106758 <0.10 0.10 6102070

Acid Extractable Tin (Sn) mg/kg <1.0 6106758 <1.0 1.0 6102070

Acid Extractable Uranium (U) mg/kg 1.3 6106758 1.0 0.10 6102070

Acid Extractable Vanadium (V) mg/kg 13 6106758 8.2 2.0 6102070

Acid Extractable Zinc (Zn) mg/kg 48 6106758 37 5.0 6102070

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE939 JPE941 JPE942

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29794 D 29794 D 29794

UNITS 2019SS9 (5.03-5.18M) 2019SS11 (3.49-3.60M) 2019SS12 (3.51-3.71M) RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 6800 12000 12000 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 15 29 45 2.0 6106758

Acid Extractable Barium (Ba) mg/kg 20 32 30 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 11 19 19 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 6.4 12 13 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 16 20 22 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 13000 23000 25000 50 6106758

Acid Extractable Lead (Pb) mg/kg 8.4 13 11 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 13 23 23 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 250 410 420 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 3.8 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 15 26 34 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 4.4 7.0 6.6 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 8.7 13 15 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 <0.10 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.82 1.2 2.1 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 9.3 16 14 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 41 61 67 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE943 JPE944 JPE945

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 29794 D 29794 D 29794

UNITS 2019SS13 (4.65-4.93M) QC Batch 2019SS14 (4.06-4.14M) 2019SS13 B RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 5600 6102070 13000 5500 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 8.8 6102070 13 8.1 2.0 6106758

Acid Extractable Barium (Ba) mg/kg 11 6102070 35 9.5 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 6102070 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 6102070 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 8.7 6102070 21 8.8 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 5.5 6102070 12 5.9 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 12 6102070 21 12 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 11000 6102070 23000 11000 50 6106758

Acid Extractable Lead (Pb) mg/kg 6.7 6102070 14 4.3 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 11 6102070 25 12 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 200 6102070 430 200 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg <0.10 6102070 <0.10 <0.10 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 12 6102070 29 11 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 2.6 6102070 7.3 2.6 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 6102070 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 6102070 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 7.2 6102070 16 6.9 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg <0.10 6102070 <0.10 <0.10 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 6102070 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.52 6102070 3.0 0.52 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 8.0 6102070 17 8.3 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 26 6102070 66 26 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SEDIMENT

Maxxam ID JPE929

Sampling Date 2019/04/25

COC Number D 29793

UNITS 2019SED12A RDL QC Batch

Inorganics

Moisture % 44 1.0 6100446

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID JPE917 JPE923 JPE927 JPE927

Sampling Date 2019/04/16 2019/04/16 2019/04/25 2019/04/25

COC Number D 29791 D 29791 D 29793 D 29793

UNITS 2019SED1A 2019SED7A RDL QC Batch 2019SED10A RDL QC Batch
2019SED10A

Lab-Dup
RDL QC Batch

Inorganics

Moisture % 28 1.0 6104961 28 1.0 6104961

Organic Carbon (TOC) g/kg 170 130 0.50 6106759 1.3 0.50 6106759

Sulphate (SO4) mg/kg 1500 2300 50 6109397 59 10 6109397 63 10 6109397

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Page 9 of 41

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE917 JPE918 JPE919 JPE920 JPE920

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791 D 29791 D 29791

UNITS 2019SED1A QC Batch 2019SED2A 2019SED3A QC Batch 2019SED4A
2019SED4A

Lab-Dup
RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 17000 6102070 18000 20000 6106756 18000 17000 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 2000 6102070 1900 2000 6106756 1900 1800 20 6106758

Acid Extractable Barium (Ba) mg/kg 150 6102070 250 230 6106756 250 230 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 6102070 <50 <50 6106756 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg 2.6 6102070 2.6 2.1 6106756 1.9 1.9 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 12 6102070 14 15 6106756 14 13 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 100 6102070 120 130 6106756 110 110 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 32 6102070 35 36 6106756 33 33 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 40000 6102070 40000 54000 6106756 44000 44000 50 6106758

Acid Extractable Lead (Pb) mg/kg 63 6102070 72 73 6106756 62 60 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 12 6102070 16 16 6106756 15 15 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 4900 6102070 15000 14000 6106756 17000 17000 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg 1.9 6102070 2.2 2.2 6106756 2.1 2.1 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 86 6102070 76 53 6106756 48 49 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 8.5 6102070 11 11 6106756 9.8 9.2 2.0 6106758

Acid Extractable Selenium (Se) mg/kg 1.7 6102070 1.9 2.0 6106756 1.8 1.9 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 6102070 <0.50 <0.50 6106756 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 23 6102070 24 24 6106756 29 29 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg 0.29 6102070 0.34 0.37 6106756 0.32 0.30 0.10 6106758

Acid Extractable Tin (Sn) mg/kg 1.2 6102070 1.3 1.3 6106756 1.3 1.1 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.85 6102070 1.2 1.1 6106756 1.0 1.0 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 60 6102070 63 69 6106756 56 55 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 260 6102070 270 250 6106756 230 220 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE921 JPE922 JPE923 JPE924

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791 D 29791

UNITS 2019SED5A 2019SED6A QC Batch 2019SED7A QC Batch 2019SED8A RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 27000 22000 6106756 25000 6102070 23000 10 6106756

Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 6106756 2.4 6102070 2.3 2.0 6106756

Acid Extractable Arsenic (As) mg/kg 960 1600 6106756 1900 6102070 2400 20 6106756

Acid Extractable Barium (Ba) mg/kg 160 150 6106756 230 6102070 260 5.0 6106756

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Boron (B) mg/kg <50 <50 6106756 <50 6102070 <50 50 6106756

Acid Extractable Cadmium (Cd) mg/kg 1.7 1.4 6106756 2.5 6102070 2.6 0.30 6106756

Acid Extractable Chromium (Cr) mg/kg 21 19 6106756 17 6102070 17 2.0 6106756

Acid Extractable Cobalt (Co) mg/kg 84 87 6106756 160 6102070 160 1.0 6106756

Acid Extractable Copper (Cu) mg/kg 34 35 6106756 43 6102070 40 2.0 6106756

Acid Extractable Iron (Fe) mg/kg 41000 36000 6106756 45000 6102070 54000 50 6106756

Acid Extractable Lead (Pb) mg/kg 96 74 6106756 78 6102070 74 0.50 6106756

Acid Extractable Lithium (Li) mg/kg 25 22 6106756 21 6102070 20 2.0 6106756

Acid Extractable Manganese (Mn) mg/kg 4800 7700 6106756 14000 6102070 13000 2.0 6106756

Acid Extractable Mercury (Hg) mg/kg 0.82 2.4 6106756 2.9 6102070 2.7 0.10 6106756

Acid Extractable Molybdenum (Mo) mg/kg 2.2 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Nickel (Ni) mg/kg 38 41 6106756 75 6102070 67 2.0 6106756

Acid Extractable Rubidium (Rb) mg/kg 11 15 6106756 12 6102070 12 2.0 6106756

Acid Extractable Selenium (Se) mg/kg 2.7 2.5 6106756 2.0 6102070 2.2 1.0 6106756

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 6106756 <0.50 6102070 <0.50 0.50 6106756

Acid Extractable Strontium (Sr) mg/kg 40 27 6106756 29 6102070 31 5.0 6106756

Acid Extractable Thallium (Tl) mg/kg 0.34 0.36 6106756 0.43 6102070 0.48 0.10 6106756

Acid Extractable Tin (Sn) mg/kg 1.3 1.4 6106756 1.5 6102070 1.3 1.0 6106756

Acid Extractable Uranium (U) mg/kg 2.5 1.4 6106756 1.3 6102070 1.2 0.10 6106756

Acid Extractable Vanadium (V) mg/kg 58 56 6106756 66 6102070 75 2.0 6106756

Acid Extractable Zinc (Zn) mg/kg 200 180 6106756 330 6102070 320 5.0 6106756

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE925 JPE926 JPE927 JPE927

Sampling Date 2019/04/16 2019/04/25 2019/04/25 2019/04/25

COC Number D 29791 D 29791 D 29793 D 29793

UNITS 2019SED7B RDL 2019SED9A RDL QC Batch 2019SED10A
2019SED10A

Lab-Dup
RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 22000 10 12000 10 6106758 14000 13000 10 6102070

Acid Extractable Antimony (Sb) mg/kg 2.3 2.0 <2.0 2.0 6106758 9.5 9.1 2.0 6102070

Acid Extractable Arsenic (As) mg/kg 1900 20 170 2.0 6106758 6200 6000 200 6102070

Acid Extractable Barium (Ba) mg/kg 240 5.0 84 5.0 6106758 58 55 5.0 6102070

Acid Extractable Beryllium (Be) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Bismuth (Bi) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Boron (B) mg/kg <50 50 <50 50 6106758 <50 <50 50 6102070

Acid Extractable Cadmium (Cd) mg/kg 2.4 0.30 <0.30 0.30 6106758 <0.30 <0.30 0.30 6102070

Acid Extractable Chromium (Cr) mg/kg 16 2.0 13 2.0 6106758 15 14 2.0 6102070

Acid Extractable Cobalt (Co) mg/kg 150 1.0 4.1 1.0 6106758 16 16 1.0 6102070

Acid Extractable Copper (Cu) mg/kg 39 2.0 30 2.0 6106758 53 51 2.0 6102070

Acid Extractable Iron (Fe) mg/kg 42000 50 17000 50 6106758 31000 30000 50 6102070

Acid Extractable Lead (Pb) mg/kg 72 0.50 35 0.50 6106758 73 70 0.50 6102070

Acid Extractable Lithium (Li) mg/kg 19 2.0 24 2.0 6106758 25 24 2.0 6102070

Acid Extractable Manganese (Mn) mg/kg 14000 2.0 250 2.0 6106758 660 630 2.0 6102070

Acid Extractable Mercury (Hg) mg/kg 2.7 0.10 4.4 0.10 6106758 6.8 6.5 0.10 6102070

Acid Extractable Molybdenum (Mo) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Nickel (Ni) mg/kg 65 2.0 12 2.0 6106758 34 33 2.0 6102070

Acid Extractable Rubidium (Rb) mg/kg 12 2.0 20 2.0 6106758 32 30 2.0 6102070

Acid Extractable Selenium (Se) mg/kg 2.0 1.0 <1.0 1.0 6106758 <1.0 <1.0 1.0 6102070

Acid Extractable Silver (Ag) mg/kg <0.50 0.50 <0.50 0.50 6106758 <0.50 <0.50 0.50 6102070

Acid Extractable Strontium (Sr) mg/kg 26 5.0 12 5.0 6106758 17 16 5.0 6102070

Acid Extractable Thallium (Tl) mg/kg 0.40 0.10 0.16 0.10 6106758 0.28 0.27 0.10 6102070

Acid Extractable Tin (Sn) mg/kg 1.3 1.0 <1.0 1.0 6106758 <1.0 <1.0 1.0 6102070

Acid Extractable Uranium (U) mg/kg 1.2 0.10 1.1 0.10 6106758 1.1 1.0 0.10 6102070

Acid Extractable Vanadium (V) mg/kg 61 2.0 16 2.0 6106758 15 14 2.0 6102070

Acid Extractable Zinc (Zn) mg/kg 290 5.0 58 5.0 6106758 120 110 5.0 6102070

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE928 JPE930 JPE931

Sampling Date 2019/04/25 2019/04/26 2019/04/26

COC Number D 29793 D 29793 D 29793

UNITS 2019SED11A RDL 2019SED13A 2019SED14A RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 12000 10 11000 12000 10 6106758

Acid Extractable Antimony (Sb) mg/kg 8.1 2.0 3.3 4.6 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 5100 200 1900 2900 20 6106758

Acid Extractable Barium (Ba) mg/kg 70 5.0 74 91 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 50 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 0.30 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 14 2.0 12 13 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 17 1.0 8.1 15 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 47 2.0 34 38 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 27000 50 18000 23000 50 6106758

Acid Extractable Lead (Pb) mg/kg 62 0.50 40 45 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 24 2.0 22 23 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 890 2.0 280 930 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg 6.3 0.10 5.2 5.2 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 29 2.0 17 25 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 29 2.0 19 25 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 0.50 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 14 5.0 13 14 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg 0.26 0.10 0.20 0.26 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 1.1 0.10 1.1 1.1 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 14 2.0 12 15 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 100 5.0 64 94 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ATLANTIC RBCA HYDROCARBONS (SEDIMENT)

Maxxam ID JPE927 JPE927 JPE929

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29793 D 29793 D 29793

UNITS 2019SED10A RDL QC Batch
2019SED10A

Lab-Dup
RDL QC Batch 2019SED12A RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/kg <0.025 0.025 6105340 <0.025 0.025 6101927

Toluene mg/kg <0.050 0.050 6105340 <0.050 0.050 6101927

Ethylbenzene mg/kg <0.025 0.025 6105340 <0.025 0.025 6101927

Total Xylenes mg/kg <0.050 0.050 6105340 <0.050 0.050 6101927

C6 - C10 (less BTEX) mg/kg <2.5 2.5 6105340 <2.5 2.5 6101927

>C10-C16 Hydrocarbons mg/kg <10 10 6106793 <10 10 6106793 <10 10 6104752

>C16-C21 Hydrocarbons mg/kg 18 10 6106793 19 10 6106793 23 10 6104752

>C21-<C32 Hydrocarbons mg/kg 100 15 6106793 100 15 6106793 100 15 6104752

Modified TPH (Tier1) mg/kg 120 15 6104987 130 15 6099603

Reached Baseline at C32 mg/kg Yes N/A 6106793 Yes N/A 6104752

Hydrocarbon Resemblance mg/kg     COMMENT (1) N/A 6106793     COMMENT (2) N/A 6104752

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 87 6106793 87 6106793 82 6104752

n-Dotriacontane - Extractable % 95 6106793 93 6106793 97 6104752

Isobutylbenzene - Volatile %     132 (3) 6105340 116 6101927

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

(1) Lube oil fraction.

(2) Unidentified compound(s) in fuel / lube range.  Possible lube oil fraction.

(3) VPH surrogate not within acceptance limits. Analysis was repeated with similar results.  VPH samples were extracted using a flat-bed
shaker instead of the accelerated mechanical shaker due to matrix incompatibility.
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE946 JPE947 JPE947

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW1 QC Batch 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.76 6099911 1.81 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 6099909 11 1.0 6099909

Calculated TDS mg/L 100 6099914 100 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.69 6099911 1.69 N/A 6099911

Hardness (CaCO3) mg/L 19 6099822 19 1.0 6099822

Ion Balance (% Difference) % 2.03 6099910 3.43 N/A 6099910

Langelier Index (@ 20C) N/A -2.44 6099912 -2.61 6099912

Langelier Index (@ 4C) N/A -2.69 6099913 -2.86 6099913

Nitrate (N) mg/L 0.092 6099787 0.092 0.050 6099787

Saturation pH (@ 20C) N/A 9.54 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.79 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 6104792 11 5.0 6104792

Dissolved Chloride (Cl-) mg/L 48 6104797 50 1.0 6104797

Colour TCU 33 6104804 28 5.0 6104804

Nitrate + Nitrite (N) mg/L 0.092 6104810 0.092 0.050 6104810

Nitrite (N) mg/L <0.010 6104813 <0.010 0.010 6104813

Nitrogen (Ammonia Nitrogen) mg/L <0.050 6106993 <0.050 0.050 6106998 <0.050 0.050 6106998

Total Organic Carbon (C) mg/L 5.3 6102025 5.2 0.50 6102025

Orthophosphate (P) mg/L 0.013 6104806 0.013 0.010 6104806

pH pH 7.10 6103907 6.93 N/A 6103904 6.97 N/A 6103904

Reactive Silica (SiO2) mg/L 1.6 6104802 1.5 0.50 6104802

Dissolved Sulphate (SO4) mg/L 8.4 6104799 8.5 2.0 6104799

Turbidity NTU 0.25 6107949 0.26 0.10 6107949

Conductivity uS/cm 200 6103910 200 1.0 6103906 200 1.0 6103906

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE948 JPE949 JPE950 JPE951

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW3 2019SW4 QC Batch 2019SW5 QC Batch 2019SW6 RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.87 1.84 6099911 1.75 6099911 1.90 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 11 6099909 11 6099909 11 1.0 6099909

Calculated TDS mg/L 110 110 6099914 100 6099914 110 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 6099909 <1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.74 1.71 6099911 1.64 6099911 1.83 N/A 6099911

Hardness (CaCO3) mg/L 19 19 6099822 19 6099822 20 1.0 6099822

Ion Balance (% Difference) % 3.60 3.66 6099910 3.24 6099910 1.88 N/A 6099910

Langelier Index (@ 20C) N/A -2.54 -2.56 6099912 -2.48 6099912 -2.50 6099912

Langelier Index (@ 4C) N/A -2.79 -2.81 6099913 -2.73 6099913 -2.75 6099913

Nitrate (N) mg/L 0.066 0.27 6099787 0.084 6099787 <0.050 0.050 6099787

Saturation pH (@ 20C) N/A 9.55 9.57 6099912 9.54 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.81 9.82 6099913 9.79 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 11 6104792 11 6104816 11 5.0 6104816

Dissolved Chloride (Cl-) mg/L 52 50 6104797 48 6104818 54 1.0 6104818

Colour TCU 28 27 6104804 32 6104823 25 5.0 6104823

Nitrate + Nitrite (N) mg/L 0.066 0.27 6104810 0.084 6104827 <0.050 0.050 6104827

Nitrite (N) mg/L <0.010 <0.010 6104813 <0.010 6104828 <0.010 0.010 6104828

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 6106993 <0.050 6106998 <0.050 0.050 6106993

Total Organic Carbon (C) mg/L 4.9 4.9 6102025 5.4 6102025 4.8 0.50 6102025

Orthophosphate (P) mg/L 0.014 0.013 6104806 0.013 6104825 0.015 0.010 6104825

pH pH 7.02 7.01 6103904 7.06 6103907 7.04 N/A 6103904

Reactive Silica (SiO2) mg/L 1.3 1.5 6104802 1.6 6104822 1.2 0.50 6104822

Dissolved Sulphate (SO4) mg/L 8.4 9.0 6104799 8.3 6104820 8.4 2.0 6104820

Turbidity NTU 0.31 0.27 6107943 0.24 6107943 0.33 0.10 6107949

Conductivity uS/cm 210 210 6103906 200 6103910 220 1.0 6103906

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Page 16 of 41

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW10 QC Batch 2019SW11 RDL QC Batch 2019SW7 RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.96 6099911 1.74 N/A 6099911 1.78 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 6099909 10 1.0 6099909 11 1.0 6099909

Calculated TDS mg/L 110 6099914 100 1.0 6099914 100 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 6099909 <1.0 1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.89 6099911 1.64 N/A 6099911 1.68 N/A 6099911

Hardness (CaCO3) mg/L 20 6099822 19 1.0 6099822 19 1.0 6099822

Ion Balance (% Difference) % 1.82 6099910 2.96 N/A 6099910 2.89 N/A 6099910

Langelier Index (@ 20C) N/A -2.42 6099912 -2.62 6099912 -2.60 6099912

Langelier Index (@ 4C) N/A -2.67 6099913 -2.87 6099913 -2.85 6099913

Nitrate (N) mg/L <0.050 6099787 0.076 0.050 6099787 0.076 0.050 6099787

Saturation pH (@ 20C) N/A 9.53 6099912 9.57 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.78 6099913 9.82 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 6104816 11 5.0 6104816 11 5.0 6104816

Dissolved Chloride (Cl-) mg/L 56 6104818 48 1.0 6104818 49 1.0 6104818

Colour TCU 24 6104823 31 5.0 6104823 31 5.0 6104823

Nitrate + Nitrite (N) mg/L <0.050 6104827 0.076 0.050 6104827 0.076 0.050 6104827

Nitrite (N) mg/L <0.010 6104828 <0.010 0.010 6104828 <0.010 0.010 6104828

Nitrogen (Ammonia Nitrogen) mg/L <0.050 6106993 <0.050 0.050 6106993 <0.050 0.050 6106993

Total Organic Carbon (C) mg/L 4.4 6102025 5.3 0.50 6102025 5.3 0.50 6102025

Orthophosphate (P) mg/L 0.020 6104825 0.012 0.010 6104825 0.012 0.010 6104825

pH pH 7.11 6103904 6.95 N/A 6103907 6.94 N/A 6103907

Reactive Silica (SiO2) mg/L 1.1 6104822 1.6 0.50 6104822 1.6 0.50 6104822

Dissolved Sulphate (SO4) mg/L 8.5 6104820 8.9 2.0 6104820 8.4 2.0 6104820

Total Cyanide (CN) mg/L <0.0050 6105437 <0.0050 0.0050 6105432

Turbidity NTU <0.10 6107949 0.41 0.10 6107949 0.47 0.10 6107943

Conductivity uS/cm 230 6103906 200 1.0 6103910 200 1.0 6103910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE954

Sampling Date 2019/04/29

COC Number D 39276

UNITS
2019SW7
Lab-Dup

RDL QC Batch

Inorganics

pH pH 6.98 N/A 6103907

Conductivity uS/cm 200 1.0 6103910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

MERCURY BY COLD VAPOUR AA (WATER)

Maxxam ID JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29

COC Number D 39276 D 39276

UNITS 2019SW11 2019SW7 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.013 <0.013 0.013 6101730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID JPE946 JPE947 JPE948 JPE949 JPE950 JPE951 JPE952

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 2019SW3 2019SW4 2019SW5 2019SW6 2019SW10 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 6101730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE946 JPE947 JPE947 JPE948

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch 2019SW3 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 81 77 5.0 6102447 66 5.0 6102447

Total Aluminum (Al) ug/L 81 71 5.0 6104716 73 5.0 6104716 63 5.0 6104716

Dissolved Antimony (Sb) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Antimony (Sb) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Arsenic (As) ug/L 45 44 1.0 6102447 54 1.0 6102447

Total Arsenic (As) ug/L 45 47 1.0 6104716 48 1.0 6104716 54 1.0 6104716

Dissolved Barium (Ba) ug/L 4.4 4.3 1.0 6102447 4.4 1.0 6102447

Total Barium (Ba) ug/L 4.5 4.1 1.0 6104716 4.4 1.0 6104716 4.1 1.0 6104716

Dissolved Beryllium (Be) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Beryllium (Be) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Bismuth (Bi) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Bismuth (Bi) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Boron (B) ug/L <50 <50 50 6102447 <50 50 6102447

Total Boron (B) ug/L <50 <50 50 6104716 <50 50 6104716 <50 50 6104716

Dissolved Cadmium (Cd) ug/L <0.010 <0.010 0.010 6102447 <0.010 0.010 6102447

Total Cadmium (Cd) ug/L <0.010 <0.010 0.010 6104716 <0.010 0.010 6104716 <0.010 0.010 6104716

Dissolved Calcium (Ca) ug/L 5800 5800 100 6102447 5800 100 6102447

Total Calcium (Ca) ug/L 5700 5700 100 6104716 5700 100 6104716 5700 100 6104716

Dissolved Chromium (Cr) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Chromium (Cr) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Cobalt (Co) ug/L <0.40 <0.40 0.40 6102447 <0.40 0.40 6102447

Total Cobalt (Co) ug/L <0.40 <0.40 0.40 6104716 <0.40 0.40 6104716 <0.40 0.40 6104716

Dissolved Copper (Cu) ug/L 0.76 0.76 0.50 6102447 0.82 0.50 6102447

Total Copper (Cu) ug/L 0.89 0.87 0.50 6104716 0.95 0.50 6104716 1.3 0.50 6104716

Dissolved Iron (Fe) ug/L 59 53 50 6102447 <50 50 6102447

Total Iron (Fe) ug/L 73 55 50 6104716 57 50 6104716 <50 50 6104716

Dissolved Lead (Pb) ug/L <0.50 <0.50 0.50 6102447 <0.50 0.50 6102447

Total Lead (Pb) ug/L <0.50 <0.50 0.50 6104716 <0.50 0.50 6104716 <0.50 0.50 6104716

Dissolved Magnesium (Mg) ug/L 1100 1100 100 6102447 1100 100 6102447

Total Magnesium (Mg) ug/L 1100 1100 100 6104716 1100 100 6104716 1000 100 6104716

Dissolved Manganese (Mn) ug/L 24 20 2.0 6102447 17 2.0 6102447

Total Manganese (Mn) ug/L 27 20 2.0 6104716 21 2.0 6104716 19 2.0 6104716

Dissolved Molybdenum (Mo) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Molybdenum (Mo) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Nickel (Ni) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE946 JPE947 JPE947 JPE948

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch 2019SW3 RDL QC Batch

Total Nickel (Ni) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Phosphorus (P) ug/L <100 <100 100 6102447 <100 100 6102447

Total Phosphorus (P) ug/L <100 <100 100 6104716 <100 100 6104716 <100 100 6104716

Dissolved Potassium (K) ug/L 970 1000 100 6102447 980 100 6102447

Total Potassium (K) ug/L 930 900 100 6104716 910 100 6104716 940 100 6104716

Dissolved Selenium (Se) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Selenium (Se) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Silver (Ag) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Silver (Ag) ug/L <0.10 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Sodium (Na) ug/L 29000 30000 100 6102447 31000 100 6102447

Total Sodium (Na) ug/L 28000 28000 100 6104716 29000 100 6104716 30000 100 6104716

Dissolved Strontium (Sr) ug/L 20 21 2.0 6102447 20 2.0 6102447

Total Strontium (Sr) ug/L 19 19 2.0 6104716 20 2.0 6104716 20 2.0 6104716

Dissolved Thallium (Tl) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Thallium (Tl) ug/L 0.11 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Tin (Sn) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Tin (Sn) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Titanium (Ti) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Titanium (Ti) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Uranium (U) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Uranium (U) ug/L <0.10 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Vanadium (V) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Vanadium (V) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Zinc (Zn) ug/L 5.4 <5.0 5.0 6102447 <5.0 5.0 6102447

Total Zinc (Zn) ug/L <5.0 <5.0 5.0 6104716 <5.0 5.0 6104716 <5.0 5.0 6104716

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE949 JPE950 JPE951 JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW4 2019SW5 2019SW6 2019SW10 2019SW11 2019SW7 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 68 80 55 48 88 91 5.0 6102447

Total Aluminum (Al) ug/L 70 79 57 46 86 80 5.0 6104716

Dissolved Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Arsenic (As) ug/L 47 44 58 83 44 45 1.0 6102447

Total Arsenic (As) ug/L 50 46 59 86 45 46 1.0 6104716

Dissolved Barium (Ba) ug/L 4.4 4.4 4.4 4.6 4.7 4.6 1.0 6102447

Total Barium (Ba) ug/L 5.5 4.5 4.4 4.5 4.5 4.6 1.0 6104716

Dissolved Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Boron (B) ug/L <50 <50 <50 <50 <50 <50 50 6102447

Total Boron (B) ug/L <50 <50 <50 <50 <50 <50 50 6104716

Dissolved Cadmium (Cd) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 6102447

Total Cadmium (Cd) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 6104716

Dissolved Calcium (Ca) ug/L 5600 5700 6000 6200 5700 5700 100 6102447

Total Calcium (Ca) ug/L 5900 5600 5900 6200 5700 5700 100 6104716

Dissolved Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Cobalt (Co) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 6102447

Total Cobalt (Co) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 6104716

Dissolved Copper (Cu) ug/L 0.76 0.76 0.86 0.81 0.80 0.88 0.50 6102447

Total Copper (Cu) ug/L 0.80 0.92 0.97 0.98 0.92 0.97 0.50 6104716

Dissolved Iron (Fe) ug/L <50 59 <50 <50 170 56 50 6102447

Total Iron (Fe) ug/L 52 67 60 <50 70 75 50 6104716

Dissolved Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 6102447

Total Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 6104716

Dissolved Magnesium (Mg) ug/L 1100 1100 1100 1200 1100 1100 100 6102447

Total Magnesium (Mg) ug/L 1100 1000 1100 1100 1100 1100 100 6104716

Dissolved Manganese (Mn) ug/L 18 23 15 18 25 22 2.0 6102447

Total Manganese (Mn) ug/L 19 26 18 18 26 28 2.0 6104716

Dissolved Molybdenum (Mo) ug/L 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Molybdenum (Mo) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE949 JPE950 JPE951 JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW4 2019SW5 2019SW6 2019SW10 2019SW11 2019SW7 RDL QC Batch

Total Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 100 6102447

Total Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 100 6104716

Dissolved Potassium (K) ug/L 980 980 990 1100 980 970 100 6102447

Total Potassium (K) ug/L 950 950 950 1000 930 960 100 6104716

Dissolved Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Sodium (Na) ug/L 30000 29000 32000 34000 28000 29000 100 6102447

Total Sodium (Na) ug/L 30000 28000 31000 32000 28000 28000 100 6104716

Dissolved Strontium (Sr) ug/L 21 20 22 22 19 20 2.0 6102447

Total Strontium (Sr) ug/L 21 20 21 22 20 19 2.0 6104716

Dissolved Thallium (Tl) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Thallium (Tl) ug/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Titanium (Ti) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Titanium (Ti) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Uranium (U) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Uranium (U) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Zinc (Zn) ug/L 6.5 <5.0 <5.0 7.4 <5.0 <5.0 5.0 6102447

Total Zinc (Zn) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 6104716

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ATLANTIC RBCA HYDROCARBONS (WATER)

Maxxam ID JPE952 JPE952 JPE953

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW10 RDL QC Batch
2019SW10

Lab-Dup
RDL QC Batch 2019SW11 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Toluene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Ethylbenzene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Total Xylenes mg/L <0.0020 0.0020 6101727 <0.0020 0.0020 6101727 <0.0020 0.0020 6101727

C6 - C10 (less BTEX) mg/L <0.010 0.010 6101727 <0.010 0.010 6101727 <0.010 0.010 6101727

>C10-C16 Hydrocarbons mg/L <0.050 0.050 6102045 <0.050 0.050 6102045

>C16-C21 Hydrocarbons mg/L <0.050 0.050 6102045 <0.050 0.050 6102045

>C21-<C32 Hydrocarbons mg/L <0.10 0.10 6102045 <0.10 0.10 6102045

Modified TPH (Tier1) mg/L <0.10 0.10 6099525 <0.10 0.10 6099525

Reached Baseline at C32 mg/L NA N/A 6102045 NA N/A 6102045

Hydrocarbon Resemblance mg/L NA N/A 6102045 NA N/A 6102045

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 83 6102045 91 6102045

n-Dotriacontane - Extractable % 92 6102045 99 6102045

Isobutylbenzene - Volatile % 102 6101727 102 6101727 102 6101727

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 3.7°C

Package 2 0.7°C

Total Water Analysis - Sample decanted from a non-preserved aliquot – metals results may be biased low.

Results relate only to the items tested.
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000
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6100446 SDN RPD Moisture 2019/05/03 12 % 25

6101727 THL Matrix Spike [JPE953-09] Isobutylbenzene - Volatile 2019/05/03 104 % 70 - 130

Benzene 2019/05/03 112 % 70 - 130

Toluene 2019/05/03 117 % 70 - 130

Ethylbenzene 2019/05/03 120 % 70 - 130

Total Xylenes 2019/05/03 117 % 70 - 130

6101727 THL Spiked Blank Isobutylbenzene - Volatile 2019/05/03 100 % 70 - 130

Benzene 2019/05/03 102 % 70 - 130

Toluene 2019/05/03 104 % 70 - 130

Ethylbenzene 2019/05/03 106 % 70 - 130

Total Xylenes 2019/05/03 104 % 70 - 130

6101727 THL Method Blank Isobutylbenzene - Volatile 2019/05/03 100 % 70 - 130

Benzene 2019/05/03 <0.0010 mg/L

Toluene 2019/05/03 <0.0010 mg/L

Ethylbenzene 2019/05/03 <0.0010 mg/L

Total Xylenes 2019/05/03 <0.0020 mg/L

C6 - C10 (less BTEX) 2019/05/03 <0.010 mg/L

6101727 THL RPD [JPE952-09] Benzene 2019/05/03 NC % 40

Toluene 2019/05/03 NC % 40

Ethylbenzene 2019/05/03 NC % 40

Total Xylenes 2019/05/03 NC % 40

C6 - C10 (less BTEX) 2019/05/03 NC % 40

6101730 CCR Matrix Spike Dissolved Mercury (Hg) 2019/05/06 93 % 80 - 120

6101730 CCR Spiked Blank Dissolved Mercury (Hg) 2019/05/06 100 % 80 - 120

6101730 CCR Method Blank Dissolved Mercury (Hg) 2019/05/06 <0.013 ug/L

6101730 CCR RPD Dissolved Mercury (Hg) 2019/05/06 NC % 20

6101927 YXU Matrix Spike Isobutylbenzene - Volatile 2019/05/03 108 % 60 - 130

Benzene 2019/05/03 95 % 60 - 130

Toluene 2019/05/03 95 % 60 - 130

Ethylbenzene 2019/05/03 103 % 60 - 130

Total Xylenes 2019/05/03 100 % 60 - 130

6101927 YXU Spiked Blank Isobutylbenzene - Volatile 2019/05/03 97 % 60 - 130

Benzene 2019/05/03 90 % 60 - 140

Toluene 2019/05/03 92 % 60 - 140

Ethylbenzene 2019/05/03 94 % 60 - 140

Total Xylenes 2019/05/03 94 % 60 - 140

6101927 YXU Method Blank Isobutylbenzene - Volatile 2019/05/03 100 % 60 - 130

Benzene 2019/05/03 <0.025 mg/kg

Toluene 2019/05/03 <0.050 mg/kg

Ethylbenzene 2019/05/03 <0.025 mg/kg

Total Xylenes 2019/05/03 <0.050 mg/kg

C6 - C10 (less BTEX) 2019/05/03 <2.5 mg/kg

6101927 YXU RPD Benzene 2019/05/03 NC % 50

Toluene 2019/05/03 NC % 50

Ethylbenzene 2019/05/03 NC % 50

Total Xylenes 2019/05/03 11 % 50

C6 - C10 (less BTEX) 2019/05/03 NC % 50

6102025 SSI Matrix Spike Total Organic Carbon (C) 2019/05/03 98 % 85 - 115

6102025 SSI Spiked Blank Total Organic Carbon (C) 2019/05/03 103 % 80 - 120

6102025 SSI Method Blank Total Organic Carbon (C) 2019/05/03 <0.50 mg/L

6102025 SSI RPD Total Organic Carbon (C) 2019/05/03 NC % 15

6102045 BCD Matrix Spike Isobutylbenzene  - Extractable 2019/05/03 104 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 111 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 98 % 70 - 130
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>C16-C21 Hydrocarbons 2019/05/03 93 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/03 107 % 70 - 130

6102045 BCD Spiked Blank Isobutylbenzene  - Extractable 2019/05/03 102 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 104 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 96 % 70 - 130

>C16-C21 Hydrocarbons 2019/05/03 89 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/03 102 % 70 - 130

6102045 BCD Method Blank Isobutylbenzene  - Extractable 2019/05/03 102 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 100 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/05/03 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/05/03 <0.10 mg/L

6102045 BCD RPD >C10-C16 Hydrocarbons 2019/05/03 0.31 % 40

>C16-C21 Hydrocarbons 2019/05/03 3.0 % 40

>C21-<C32 Hydrocarbons 2019/05/03 5.0 % 40

6102070 MLB Matrix Spike [JPE927-01] Acid Extractable Antimony (Sb) 2019/05/06 NC % 75 - 125

Acid Extractable Arsenic (As) 2019/05/06 NC % 75 - 125

Acid Extractable Barium (Ba) 2019/05/06 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/06 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/06 104 % 75 - 125

Acid Extractable Boron (B) 2019/05/06 87 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/06 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/06 96 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/06 95 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/06 NC % 75 - 125

Acid Extractable Lead (Pb) 2019/05/06 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/06 104 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/06 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/06 94 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/06 103 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/06 96 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/06 98 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/06 94 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/06 99 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/06 106 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/06 103 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/06 111 % 75 - 125

Acid Extractable Uranium (U) 2019/05/06 103 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/06 96 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/06 NC % 75 - 125

6102070 MLB Spiked Blank Acid Extractable Antimony (Sb) 2019/05/04 104 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/04 97 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/04 101 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/04 94 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/04 103 % 75 - 125

Acid Extractable Boron (B) 2019/05/04 94 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/04 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/04 97 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/04 97 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/04 95 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/04 100 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/04 95 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/04 98 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/04 103 % 75 - 125

Page 27 of 41

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Molybdenum (Mo) 2019/05/04 106 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/04 98 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/04 99 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/04 96 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/04 97 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/04 100 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/04 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/04 102 % 75 - 125

Acid Extractable Uranium (U) 2019/05/04 100 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/04 95 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/04 99 % 75 - 125

6102070 MLB Method Blank Acid Extractable Aluminum (Al) 2019/05/04 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/04 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/04 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/04 <5.0 mg/kg

Acid Extractable Beryllium (Be) 2019/05/04 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/04 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/04 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/04 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/04 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/04 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/04 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/04 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/04 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/04 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/04 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/04 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/04 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/04 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/04 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/04 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/04 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/04 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/04 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/04 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/04 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/04 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/04 <5.0 mg/kg

6102070 MLB RPD [JPE927-01] Acid Extractable Aluminum (Al) 2019/05/06 7.6 % 35

Acid Extractable Antimony (Sb) 2019/05/06 4.3 % 35

Acid Extractable Arsenic (As) 2019/05/06 3.8 % 35

Acid Extractable Barium (Ba) 2019/05/06 6.4 % 35

Acid Extractable Beryllium (Be) 2019/05/06 NC % 35

Acid Extractable Bismuth (Bi) 2019/05/06 NC % 35

Acid Extractable Boron (B) 2019/05/06 NC % 35

Acid Extractable Cadmium (Cd) 2019/05/06 NC % 35

Acid Extractable Chromium (Cr) 2019/05/06 7.4 % 35

Acid Extractable Cobalt (Co) 2019/05/06 1.3 % 35

Acid Extractable Copper (Cu) 2019/05/06 3.5 % 35

Acid Extractable Iron (Fe) 2019/05/06 4.1 % 35

Acid Extractable Lead (Pb) 2019/05/06 4.0 % 35

Acid Extractable Lithium (Li) 2019/05/06 3.4 % 35

Acid Extractable Manganese (Mn) 2019/05/06 4.6 % 35

Acid Extractable Mercury (Hg) 2019/05/06 4.6 % 35
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Acid Extractable Molybdenum (Mo) 2019/05/06 NC % 35

Acid Extractable Nickel (Ni) 2019/05/06 2.6 % 35

Acid Extractable Rubidium (Rb) 2019/05/06 7.2 % 35

Acid Extractable Selenium (Se) 2019/05/06 NC % 35

Acid Extractable Silver (Ag) 2019/05/06 NC % 35

Acid Extractable Strontium (Sr) 2019/05/06 1.9 % 35

Acid Extractable Thallium (Tl) 2019/05/06 1.8 % 35

Acid Extractable Tin (Sn) 2019/05/06 NC % 35

Acid Extractable Uranium (U) 2019/05/06 8.6 % 35

Acid Extractable Vanadium (V) 2019/05/06 5.6 % 35

Acid Extractable Zinc (Zn) 2019/05/06 2.3 % 35

6102447 MLB Matrix Spike Dissolved Aluminum (Al) 2019/05/03 103 % 80 - 120

Dissolved Antimony (Sb) 2019/05/03 102 % 80 - 120

Dissolved Arsenic (As) 2019/05/03 93 % 80 - 120

Dissolved Barium (Ba) 2019/05/03 99 % 80 - 120

Dissolved Beryllium (Be) 2019/05/03 96 % 80 - 120

Dissolved Bismuth (Bi) 2019/05/03 97 % 80 - 120

Dissolved Boron (B) 2019/05/03 95 % 80 - 120

Dissolved Cadmium (Cd) 2019/05/03 98 % 80 - 120

Dissolved Calcium (Ca) 2019/05/03 99 % 80 - 120

Dissolved Chromium (Cr) 2019/05/03 95 % 80 - 120

Dissolved Cobalt (Co) 2019/05/03 94 % 80 - 120

Dissolved Copper (Cu) 2019/05/03 90 % 80 - 120

Dissolved Iron (Fe) 2019/05/03 98 % 80 - 120

Dissolved Lead (Pb) 2019/05/03 98 % 80 - 120

Dissolved Magnesium (Mg) 2019/05/03 101 % 80 - 120

Dissolved Manganese (Mn) 2019/05/03 92 % 80 - 120

Dissolved Molybdenum (Mo) 2019/05/03 NC % 80 - 120

Dissolved Nickel (Ni) 2019/05/03 92 % 80 - 120

Dissolved Phosphorus (P) 2019/05/03 105 % 80 - 120

Dissolved Potassium (K) 2019/05/03 102 % 80 - 120

Dissolved Selenium (Se) 2019/05/03 91 % 80 - 120

Dissolved Silver (Ag) 2019/05/03 94 % 80 - 120

Dissolved Sodium (Na) 2019/05/03 NC % 80 - 120

Dissolved Strontium (Sr) 2019/05/03 NC % 80 - 120

Dissolved Thallium (Tl) 2019/05/03 99 % 80 - 120

Dissolved Tin (Sn) 2019/05/03 104 % 80 - 120

Dissolved Titanium (Ti) 2019/05/03 99 % 80 - 120

Dissolved Uranium (U) 2019/05/03 103 % 80 - 120

Dissolved Vanadium (V) 2019/05/03 95 % 80 - 120

Dissolved Zinc (Zn) 2019/05/03 95 % 80 - 120

6102447 MLB Spiked Blank Dissolved Aluminum (Al) 2019/05/03 106 % 80 - 120

Dissolved Antimony (Sb) 2019/05/03 102 % 80 - 120

Dissolved Arsenic (As) 2019/05/03 94 % 80 - 120

Dissolved Barium (Ba) 2019/05/03 100 % 80 - 120

Dissolved Beryllium (Be) 2019/05/03 98 % 80 - 120

Dissolved Bismuth (Bi) 2019/05/03 101 % 80 - 120

Dissolved Boron (B) 2019/05/03 95 % 80 - 120

Dissolved Cadmium (Cd) 2019/05/03 97 % 80 - 120

Dissolved Calcium (Ca) 2019/05/03 100 % 80 - 120

Dissolved Chromium (Cr) 2019/05/03 97 % 80 - 120

Dissolved Cobalt (Co) 2019/05/03 96 % 80 - 120

Dissolved Copper (Cu) 2019/05/03 95 % 80 - 120

Dissolved Iron (Fe) 2019/05/03 99 % 80 - 120
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Dissolved Lead (Pb) 2019/05/03 99 % 80 - 120

Dissolved Magnesium (Mg) 2019/05/03 105 % 80 - 120

Dissolved Manganese (Mn) 2019/05/03 99 % 80 - 120

Dissolved Molybdenum (Mo) 2019/05/03 100 % 80 - 120

Dissolved Nickel (Ni) 2019/05/03 96 % 80 - 120

Dissolved Phosphorus (P) 2019/05/03 104 % 80 - 120

Dissolved Potassium (K) 2019/05/03 99 % 80 - 120

Dissolved Selenium (Se) 2019/05/03 91 % 80 - 120

Dissolved Silver (Ag) 2019/05/03 95 % 80 - 120

Dissolved Sodium (Na) 2019/05/03 99 % 80 - 120

Dissolved Strontium (Sr) 2019/05/03 100 % 80 - 120

Dissolved Thallium (Tl) 2019/05/03 100 % 80 - 120

Dissolved Tin (Sn) 2019/05/03 102 % 80 - 120

Dissolved Titanium (Ti) 2019/05/03 102 % 80 - 120

Dissolved Uranium (U) 2019/05/03 103 % 80 - 120

Dissolved Vanadium (V) 2019/05/03 97 % 80 - 120

Dissolved Zinc (Zn) 2019/05/03 98 % 80 - 120

6102447 MLB Method Blank Dissolved Aluminum (Al) 2019/05/03 <5.0 ug/L

Dissolved Antimony (Sb) 2019/05/03 <1.0 ug/L

Dissolved Arsenic (As) 2019/05/03 <1.0 ug/L

Dissolved Barium (Ba) 2019/05/03 <1.0 ug/L

Dissolved Beryllium (Be) 2019/05/03 <1.0 ug/L

Dissolved Bismuth (Bi) 2019/05/03 <2.0 ug/L

Dissolved Boron (B) 2019/05/03 <50 ug/L

Dissolved Cadmium (Cd) 2019/05/03 <0.010 ug/L

Dissolved Calcium (Ca) 2019/05/03 <100 ug/L

Dissolved Chromium (Cr) 2019/05/03 <1.0 ug/L

Dissolved Cobalt (Co) 2019/05/03 <0.40 ug/L

Dissolved Copper (Cu) 2019/05/03 <0.50 ug/L

Dissolved Iron (Fe) 2019/05/03 <50 ug/L

Dissolved Lead (Pb) 2019/05/03 <0.50 ug/L

Dissolved Magnesium (Mg) 2019/05/03 <100 ug/L

Dissolved Manganese (Mn) 2019/05/03 <2.0 ug/L

Dissolved Molybdenum (Mo) 2019/05/03 <2.0 ug/L

Dissolved Nickel (Ni) 2019/05/03 <2.0 ug/L

Dissolved Phosphorus (P) 2019/05/03 <100 ug/L

Dissolved Potassium (K) 2019/05/03 <100 ug/L

Dissolved Selenium (Se) 2019/05/03 <1.0 ug/L

Dissolved Silver (Ag) 2019/05/03 <0.10 ug/L

Dissolved Sodium (Na) 2019/05/03 <100 ug/L

Dissolved Strontium (Sr) 2019/05/03 <2.0 ug/L

Dissolved Thallium (Tl) 2019/05/03 <0.10 ug/L

Dissolved Tin (Sn) 2019/05/03 <2.0 ug/L

Dissolved Titanium (Ti) 2019/05/03 <2.0 ug/L

Dissolved Uranium (U) 2019/05/03 <0.10 ug/L

Dissolved Vanadium (V) 2019/05/03 <2.0 ug/L

Dissolved Zinc (Zn) 2019/05/03 <5.0 ug/L

6102447 MLB RPD Dissolved Aluminum (Al) 2019/05/03 0.34 % 20

Dissolved Antimony (Sb) 2019/05/03 NC % 20

Dissolved Arsenic (As) 2019/05/03 0.15 % 20

Dissolved Barium (Ba) 2019/05/03 1.9 % 20

Dissolved Beryllium (Be) 2019/05/03 NC % 20

Dissolved Bismuth (Bi) 2019/05/03 NC % 20

Dissolved Boron (B) 2019/05/03 3.6 % 20
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Dissolved Cadmium (Cd) 2019/05/03 NC % 20

Dissolved Calcium (Ca) 2019/05/03 0.045 % 20

Dissolved Chromium (Cr) 2019/05/03 3.0 % 20

Dissolved Cobalt (Co) 2019/05/03 NC % 20

Dissolved Copper (Cu) 2019/05/03 NC % 20

Dissolved Iron (Fe) 2019/05/03 NC % 20

Dissolved Lead (Pb) 2019/05/03 NC % 20

Dissolved Magnesium (Mg) 2019/05/03 2.8 % 20

Dissolved Manganese (Mn) 2019/05/03 0.085 % 20

Dissolved Molybdenum (Mo) 2019/05/03 0.89 % 20

Dissolved Nickel (Ni) 2019/05/03 NC % 20

Dissolved Phosphorus (P) 2019/05/03 NC % 20

Dissolved Potassium (K) 2019/05/03 1.5 % 20

Dissolved Selenium (Se) 2019/05/03 NC % 20

Dissolved Silver (Ag) 2019/05/03 NC % 20

Dissolved Sodium (Na) 2019/05/03 0.21 % 20

Dissolved Strontium (Sr) 2019/05/03 0.45 % 20

Dissolved Thallium (Tl) 2019/05/03 NC % 20

Dissolved Tin (Sn) 2019/05/03 NC % 20

Dissolved Titanium (Ti) 2019/05/03 NC % 20

Dissolved Uranium (U) 2019/05/03 NC % 20

Dissolved Vanadium (V) 2019/05/03 5.7 % 20

Dissolved Zinc (Zn) 2019/05/03 NC % 20

6103904 KMC QC Standard pH 2019/05/04 100 % 97 - 103

6103904 KMC RPD [JPE947-01] pH 2019/05/04 0.52 % N/A

6103906 KMC Spiked Blank Conductivity 2019/05/04 101 % 80 - 120

6103906 KMC Method Blank Conductivity 2019/05/04 1.1,
RDL=1.0

uS/cm

6103906 KMC RPD [JPE947-01] Conductivity 2019/05/04 0.49 % 10

6103907 KMC QC Standard pH 2019/05/04 101 % 97 - 103

6103907 KMC RPD [JPE954-01] pH 2019/05/04 0.64 % N/A

6103910 KMC Spiked Blank Conductivity 2019/05/04 102 % 80 - 120

6103910 KMC Method Blank Conductivity 2019/05/04 <1.0 uS/cm

6103910 KMC RPD [JPE954-01] Conductivity 2019/05/04 0.00015 % 10

6104716 BAN Matrix Spike [JPE948-01] Total Aluminum (Al) 2019/05/07 98 % 80 - 120

Total Antimony (Sb) 2019/05/07 100 % 80 - 120

Total Arsenic (As) 2019/05/07 95 % 80 - 120

Total Barium (Ba) 2019/05/07 97 % 80 - 120

Total Beryllium (Be) 2019/05/07 95 % 80 - 120

Total Bismuth (Bi) 2019/05/07 99 % 80 - 120

Total Boron (B) 2019/05/07 99 % 80 - 120

Total Cadmium (Cd) 2019/05/07 97 % 80 - 120

Total Calcium (Ca) 2019/05/07 101 % 80 - 120

Total Chromium (Cr) 2019/05/07 95 % 80 - 120

Total Cobalt (Co) 2019/05/07 96 % 80 - 120

Total Copper (Cu) 2019/05/07 93 % 80 - 120

Total Iron (Fe) 2019/05/07 98 % 80 - 120

Total Lead (Pb) 2019/05/07 97 % 80 - 120

Total Magnesium (Mg) 2019/05/07 101 % 80 - 120

Total Manganese (Mn) 2019/05/07 95 % 80 - 120

Total Molybdenum (Mo) 2019/05/07 102 % 80 - 120

Total Nickel (Ni) 2019/05/07 93 % 80 - 120

Total Phosphorus (P) 2019/05/07 105 % 80 - 120

Total Potassium (K) 2019/05/07 98 % 80 - 120
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Total Selenium (Se) 2019/05/07 95 % 80 - 120

Total Silver (Ag) 2019/05/07 95 % 80 - 120

Total Sodium (Na) 2019/05/07 NC % 80 - 120

Total Strontium (Sr) 2019/05/07 97 % 80 - 120

Total Thallium (Tl) 2019/05/07 98 % 80 - 120

Total Tin (Sn) 2019/05/07 101 % 80 - 120

Total Titanium (Ti) 2019/05/07 101 % 80 - 120

Total Uranium (U) 2019/05/07 103 % 80 - 120

Total Vanadium (V) 2019/05/07 97 % 80 - 120

Total Zinc (Zn) 2019/05/07 94 % 80 - 120

6104716 BAN Spiked Blank Total Aluminum (Al) 2019/05/07 104 % 80 - 120

Total Antimony (Sb) 2019/05/07 102 % 80 - 120

Total Arsenic (As) 2019/05/07 98 % 80 - 120

Total Barium (Ba) 2019/05/07 100 % 80 - 120

Total Beryllium (Be) 2019/05/07 97 % 80 - 120

Total Bismuth (Bi) 2019/05/07 101 % 80 - 120

Total Boron (B) 2019/05/07 99 % 80 - 120

Total Cadmium (Cd) 2019/05/07 99 % 80 - 120

Total Calcium (Ca) 2019/05/07 104 % 80 - 120

Total Chromium (Cr) 2019/05/07 97 % 80 - 120

Total Cobalt (Co) 2019/05/07 98 % 80 - 120

Total Copper (Cu) 2019/05/07 96 % 80 - 120

Total Iron (Fe) 2019/05/07 100 % 80 - 120

Total Lead (Pb) 2019/05/07 100 % 80 - 120

Total Magnesium (Mg) 2019/05/07 103 % 80 - 120

Total Manganese (Mn) 2019/05/07 97 % 80 - 120

Total Molybdenum (Mo) 2019/05/07 103 % 80 - 120

Total Nickel (Ni) 2019/05/07 96 % 80 - 120

Total Phosphorus (P) 2019/05/07 106 % 80 - 120

Total Potassium (K) 2019/05/07 100 % 80 - 120

Total Selenium (Se) 2019/05/07 96 % 80 - 120

Total Silver (Ag) 2019/05/07 97 % 80 - 120

Total Sodium (Na) 2019/05/07 99 % 80 - 120

Total Strontium (Sr) 2019/05/07 100 % 80 - 120

Total Thallium (Tl) 2019/05/07 100 % 80 - 120

Total Tin (Sn) 2019/05/07 102 % 80 - 120

Total Titanium (Ti) 2019/05/07 100 % 80 - 120

Total Uranium (U) 2019/05/07 105 % 80 - 120

Total Vanadium (V) 2019/05/07 100 % 80 - 120

Total Zinc (Zn) 2019/05/07 97 % 80 - 120

6104716 BAN Method Blank Total Aluminum (Al) 2019/05/07 <5.0 ug/L

Total Antimony (Sb) 2019/05/07 <1.0 ug/L

Total Arsenic (As) 2019/05/07 <1.0 ug/L

Total Barium (Ba) 2019/05/07 <1.0 ug/L

Total Beryllium (Be) 2019/05/07 <1.0 ug/L

Total Bismuth (Bi) 2019/05/07 <2.0 ug/L

Total Boron (B) 2019/05/07 <50 ug/L

Total Cadmium (Cd) 2019/05/07 <0.010 ug/L

Total Calcium (Ca) 2019/05/07 <100 ug/L

Total Chromium (Cr) 2019/05/07 <1.0 ug/L

Total Cobalt (Co) 2019/05/07 <0.40 ug/L

Total Copper (Cu) 2019/05/07 <0.50 ug/L

Total Iron (Fe) 2019/05/07 <50 ug/L

Total Lead (Pb) 2019/05/07 <0.50 ug/L
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Total Magnesium (Mg) 2019/05/07 <100 ug/L

Total Manganese (Mn) 2019/05/07 <2.0 ug/L

Total Molybdenum (Mo) 2019/05/07 <2.0 ug/L

Total Nickel (Ni) 2019/05/07 <2.0 ug/L

Total Phosphorus (P) 2019/05/07 <100 ug/L

Total Potassium (K) 2019/05/07 <100 ug/L

Total Selenium (Se) 2019/05/07 <1.0 ug/L

Total Silver (Ag) 2019/05/07 <0.10 ug/L

Total Sodium (Na) 2019/05/07 <100 ug/L

Total Strontium (Sr) 2019/05/07 <2.0 ug/L

Total Thallium (Tl) 2019/05/07 <0.10 ug/L

Total Tin (Sn) 2019/05/07 <2.0 ug/L

Total Titanium (Ti) 2019/05/07 <2.0 ug/L

Total Uranium (U) 2019/05/07 <0.10 ug/L

Total Vanadium (V) 2019/05/07 <2.0 ug/L

Total Zinc (Zn) 2019/05/07 <5.0 ug/L

6104716 BAN RPD [JPE947-01] Total Aluminum (Al) 2019/05/07 2.8 % 20

Total Antimony (Sb) 2019/05/07 NC % 20

Total Arsenic (As) 2019/05/07 1.3 % 20

Total Barium (Ba) 2019/05/07 7.0 % 20

Total Beryllium (Be) 2019/05/07 NC % 20

Total Bismuth (Bi) 2019/05/07 NC % 20

Total Boron (B) 2019/05/07 NC % 20

Total Cadmium (Cd) 2019/05/07 NC % 20

Total Calcium (Ca) 2019/05/07 1.2 % 20

Total Chromium (Cr) 2019/05/07 NC % 20

Total Cobalt (Co) 2019/05/07 NC % 20

Total Copper (Cu) 2019/05/07 9.3 % 20

Total Iron (Fe) 2019/05/07 3.0 % 20

Total Lead (Pb) 2019/05/07 NC % 20

Total Magnesium (Mg) 2019/05/07 0.29 % 20

Total Manganese (Mn) 2019/05/07 7.4 % 20

Total Molybdenum (Mo) 2019/05/07 NC % 20

Total Nickel (Ni) 2019/05/07 NC % 20

Total Phosphorus (P) 2019/05/07 NC % 20

Total Potassium (K) 2019/05/07 1.1 % 20

Total Selenium (Se) 2019/05/07 NC % 20

Total Silver (Ag) 2019/05/07 NC % 20

Total Sodium (Na) 2019/05/07 1.7 % 20

Total Strontium (Sr) 2019/05/07 3.4 % 20

Total Thallium (Tl) 2019/05/07 NC % 20

Total Tin (Sn) 2019/05/07 NC % 20

Total Titanium (Ti) 2019/05/07 NC % 20

Total Uranium (U) 2019/05/07 NC % 20

Total Vanadium (V) 2019/05/07 NC % 20

Total Zinc (Zn) 2019/05/07 NC % 20

6104752 BCD Matrix Spike Isobutylbenzene  - Extractable 2019/05/06 86 % 60 - 130

n-Dotriacontane - Extractable 2019/05/06 109 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/06 97 % 30 - 130

>C16-C21 Hydrocarbons 2019/05/06 92 % 30 - 130

>C21-<C32 Hydrocarbons 2019/05/06 NC % 30 - 130

6104752 BCD Spiked Blank Isobutylbenzene  - Extractable 2019/05/06 84 % 60 - 130

n-Dotriacontane - Extractable 2019/05/06 84 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/06 93 % 60 - 130
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>C16-C21 Hydrocarbons 2019/05/06 88 % 60 - 130

>C21-<C32 Hydrocarbons 2019/05/06 100 % 60 - 130

6104752 BCD Method Blank Isobutylbenzene  - Extractable 2019/05/06 86 % 60 - 130

n-Dotriacontane - Extractable 2019/05/06 89 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/06 <10 mg/kg

>C16-C21 Hydrocarbons 2019/05/06 <10 mg/kg

>C21-<C32 Hydrocarbons 2019/05/06 <15 mg/kg

6104752 BCD RPD >C10-C16 Hydrocarbons 2019/05/06 6.1 % 50

>C16-C21 Hydrocarbons 2019/05/06 0.12 % 50

>C21-<C32 Hydrocarbons 2019/05/06 7.0 % 50

6104792 NRG Matrix Spike Total Alkalinity (Total as CaCO3) 2019/05/06 100 % 80 - 120

6104792 NRG Spiked Blank Total Alkalinity (Total as CaCO3) 2019/05/06 104 % 80 - 120

6104792 NRG Method Blank Total Alkalinity (Total as CaCO3) 2019/05/06 <5.0 mg/L

6104792 NRG RPD Total Alkalinity (Total as CaCO3) 2019/05/06 0.52 % 25

6104797 NRG Matrix Spike Dissolved Chloride (Cl-) 2019/05/06 NC % 80 - 120

6104797 NRG Spiked Blank Dissolved Chloride (Cl-) 2019/05/06 98 % 80 - 120

6104797 NRG Method Blank Dissolved Chloride (Cl-) 2019/05/06 <1.0 mg/L

6104797 NRG RPD Dissolved Chloride (Cl-) 2019/05/06 0.32 % 25

6104799 NRG Matrix Spike Dissolved Sulphate (SO4) 2019/05/06 99 % 80 - 120

6104799 NRG Spiked Blank Dissolved Sulphate (SO4) 2019/05/06 99 % 80 - 120

6104799 NRG Method Blank Dissolved Sulphate (SO4) 2019/05/06 <2.0 mg/L

6104799 NRG RPD Dissolved Sulphate (SO4) 2019/05/06 1.6 % 25

6104802 NRG Matrix Spike Reactive Silica (SiO2) 2019/05/06 96 % 80 - 120

6104802 NRG Spiked Blank Reactive Silica (SiO2) 2019/05/06 101 % 80 - 120

6104802 NRG Method Blank Reactive Silica (SiO2) 2019/05/06 <0.50 mg/L

6104802 NRG RPD Reactive Silica (SiO2) 2019/05/06 0.14 % 25

6104804 NRG Spiked Blank Colour 2019/05/06 98 % 80 - 120

6104804 NRG Method Blank Colour 2019/05/06 <5.0 TCU

6104804 NRG RPD Colour 2019/05/06 15 % 20

6104806 NRG Matrix Spike Orthophosphate (P) 2019/05/07 92 % 80 - 120

6104806 NRG Spiked Blank Orthophosphate (P) 2019/05/07 97 % 80 - 120

6104806 NRG Method Blank Orthophosphate (P) 2019/05/07 <0.010 mg/L

6104806 NRG RPD Orthophosphate (P) 2019/05/07 NC % 25

6104810 NRG Matrix Spike Nitrate + Nitrite (N) 2019/05/06 94 % 80 - 120

6104810 NRG Spiked Blank Nitrate + Nitrite (N) 2019/05/06 94 % 80 - 120

6104810 NRG Method Blank Nitrate + Nitrite (N) 2019/05/06 <0.050 mg/L

6104810 NRG RPD Nitrate + Nitrite (N) 2019/05/06 2.1 % 25

6104813 NRG Matrix Spike Nitrite (N) 2019/05/06 98 % 80 - 120

6104813 NRG Spiked Blank Nitrite (N) 2019/05/06 103 % 80 - 120

6104813 NRG Method Blank Nitrite (N) 2019/05/06 <0.010 mg/L

6104813 NRG RPD Nitrite (N) 2019/05/06 NC % 20

6104816 NRG Matrix Spike Total Alkalinity (Total as CaCO3) 2019/05/06 NC % 80 - 120

6104816 NRG Spiked Blank Total Alkalinity (Total as CaCO3) 2019/05/06 106 % 80 - 120

6104816 NRG Method Blank Total Alkalinity (Total as CaCO3) 2019/05/06 <5.0 mg/L

6104816 NRG RPD Total Alkalinity (Total as CaCO3) 2019/05/06 1.1 % 25

6104818 NRG Matrix Spike Dissolved Chloride (Cl-) 2019/05/06 NC % 80 - 120

6104818 NRG Spiked Blank Dissolved Chloride (Cl-) 2019/05/06 98 % 80 - 120

6104818 NRG Method Blank Dissolved Chloride (Cl-) 2019/05/06 <1.0 mg/L

6104818 NRG RPD Dissolved Chloride (Cl-) 2019/05/06 0.15 % 25

6104820 NRG Matrix Spike Dissolved Sulphate (SO4) 2019/05/06 97 % 80 - 120

6104820 NRG Spiked Blank Dissolved Sulphate (SO4) 2019/05/06 101 % 80 - 120

6104820 NRG Method Blank Dissolved Sulphate (SO4) 2019/05/06 <2.0 mg/L

6104820 NRG RPD Dissolved Sulphate (SO4) 2019/05/06 0.28 % 25

6104822 NRG Matrix Spike Reactive Silica (SiO2) 2019/05/06 NC % 80 - 120
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6104822 NRG Spiked Blank Reactive Silica (SiO2) 2019/05/06 105 % 80 - 120

6104822 NRG Method Blank Reactive Silica (SiO2) 2019/05/06 <0.50 mg/L

6104822 NRG RPD Reactive Silica (SiO2) 2019/05/06 0.0089 % 25

6104823 NRG Spiked Blank Colour 2019/05/06 97 % 80 - 120

6104823 NRG Method Blank Colour 2019/05/06 <5.0 TCU

6104823 NRG RPD Colour 2019/05/06 11 % 20

6104825 NRG Matrix Spike Orthophosphate (P) 2019/05/07 87 % 80 - 120

6104825 NRG Spiked Blank Orthophosphate (P) 2019/05/07 92 % 80 - 120

6104825 NRG Method Blank Orthophosphate (P) 2019/05/07 <0.010 mg/L

6104825 NRG RPD Orthophosphate (P) 2019/05/07 0.11 % 25

6104827 NRG Matrix Spike Nitrate + Nitrite (N) 2019/05/06 93 % 80 - 120

6104827 NRG Spiked Blank Nitrate + Nitrite (N) 2019/05/06 95 % 80 - 120

6104827 NRG Method Blank Nitrate + Nitrite (N) 2019/05/06 <0.050 mg/L

6104827 NRG RPD Nitrate + Nitrite (N) 2019/05/06 NC % 25

6104828 NRG Matrix Spike Nitrite (N) 2019/05/06 101 % 80 - 120

6104828 NRG Spiked Blank Nitrite (N) 2019/05/06 101 % 80 - 120

6104828 NRG Method Blank Nitrite (N) 2019/05/06 <0.010 mg/L

6104828 NRG RPD Nitrite (N) 2019/05/06 NC % 20

6104961 SDN RPD [JPE927-01] Moisture 2019/05/06 1.8 % 25

6105340 YXU Matrix Spike Isobutylbenzene - Volatile 2019/05/06 124 (1) % 60 - 130

Benzene 2019/05/06 99 % 60 - 130

Toluene 2019/05/06 99 % 60 - 130

Ethylbenzene 2019/05/06 106 % 60 - 130

Total Xylenes 2019/05/06 102 % 60 - 130

6105340 YXU Spiked Blank Isobutylbenzene - Volatile 2019/05/06 97 % 60 - 130

Benzene 2019/05/06 97 % 60 - 140

Toluene 2019/05/06 99 % 60 - 140

Ethylbenzene 2019/05/06 100 % 60 - 140

Total Xylenes 2019/05/06 100 % 60 - 140

6105340 YXU Method Blank Isobutylbenzene - Volatile 2019/05/06 106 % 60 - 130

Benzene 2019/05/06 <0.025 mg/kg

Toluene 2019/05/06 <0.050 mg/kg

Ethylbenzene 2019/05/06 <0.025 mg/kg

Total Xylenes 2019/05/06 <0.050 mg/kg

C6 - C10 (less BTEX) 2019/05/06 <2.5 mg/kg

6105340 YXU RPD Benzene 2019/05/06 NC % 50

Toluene 2019/05/06 NC % 50

Ethylbenzene 2019/05/06 NC % 50

Total Xylenes 2019/05/06 NC % 50

C6 - C10 (less BTEX) 2019/05/06 2.7 % 50

6105432 BKE Matrix Spike Total Cyanide (CN) 2019/05/07 96 % 80 - 120

6105432 BKE Spiked Blank Total Cyanide (CN) 2019/05/07 103 % 80 - 120

6105432 BKE Method Blank Total Cyanide (CN) 2019/05/07 <0.0050 mg/L

6105432 BKE RPD Total Cyanide (CN) 2019/05/07 NC % 20

6105437 BKE Matrix Spike Total Cyanide (CN) 2019/05/07 99 % 80 - 120

6105437 BKE Spiked Blank Total Cyanide (CN) 2019/05/07 101 % 80 - 120

6105437 BKE Method Blank Total Cyanide (CN) 2019/05/07 <0.0050 mg/L

6105437 BKE RPD Total Cyanide (CN) 2019/05/07 4.6 % 20

6106756 BAN Matrix Spike Acid Extractable Antimony (Sb) 2019/05/07 96 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 100 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 102 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 102 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 98 % 75 - 125

Page 35 of 41

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Cadmium (Cd) 2019/05/07 100 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 104 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 102 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 NC % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 106 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 93 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 93 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 100 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 102 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 100 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 98 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 94 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 NC % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 102 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 98 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/07 NC % 75 - 125

6106756 BAN Spiked Blank Acid Extractable Antimony (Sb) 2019/05/07 101 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 100 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 99 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 100 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 103 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 99 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 101 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 98 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 99 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 103 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 101 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 99 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 95 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 98 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 101 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 102 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 98 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 98 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 104 % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 100 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 99 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/07 97 % 75 - 125

6106756 BAN Method Blank Acid Extractable Aluminum (Al) 2019/05/07 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/07 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/07 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/07 <5.0 mg/kg

Acid Extractable Beryllium (Be) 2019/05/07 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/07 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/07 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/07 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/07 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/07 <1.0 mg/kg
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Acid Extractable Copper (Cu) 2019/05/07 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/07 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/07 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/07 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/07 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/07 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/07 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/07 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/07 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/07 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/07 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/07 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/07 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/07 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/07 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/07 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/07 <5.0 mg/kg

6106756 BAN RPD Acid Extractable Lead (Pb) 2019/05/07 10 % 35

6106758 BAN Matrix Spike [JPE920-01] Acid Extractable Antimony (Sb) 2019/05/08 84 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/08 NC % 75 - 125

Acid Extractable Barium (Ba) 2019/05/08 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/08 93 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/08 99 % 75 - 125

Acid Extractable Boron (B) 2019/05/08 87 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/08 92 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/08 88 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/08 NC % 75 - 125

Acid Extractable Copper (Cu) 2019/05/08 88 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/08 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/08 94 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/08 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/08 93 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/08 91 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/08 90 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/08 94 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/08 92 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/08 90 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/08 97 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/08 98 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/08 96 % 75 - 125

Acid Extractable Uranium (U) 2019/05/08 93 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/08 NC % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/08 NC % 75 - 125

6106758 BAN Spiked Blank Acid Extractable Antimony (Sb) 2019/05/07 101 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 98 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 99 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 101 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 102 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 97 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 97 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 95 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 99 % 75 - 125
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Lithium (Li) 2019/05/07 103 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 98 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 98 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 98 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 96 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 100 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 98 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 96 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 100 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 100 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 103 % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 99 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 98 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/07 94 % 75 - 125

6106758 BAN Method Blank Acid Extractable Aluminum (Al) 2019/05/07 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/07 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/07 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/07 <5.0 mg/kg

Acid Extractable Beryllium (Be) 2019/05/07 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/07 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/07 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/07 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/07 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/07 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/07 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/07 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/07 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/07 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/07 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/07 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/07 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/07 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/07 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/07 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/07 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/07 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/07 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/07 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/07 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/07 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/07 <5.0 mg/kg

6106758 BAN RPD [JPE920-01] Acid Extractable Aluminum (Al) 2019/05/08 3.6 % 35

Acid Extractable Antimony (Sb) 2019/05/08 NC % 35

Acid Extractable Arsenic (As) 2019/05/08 3.5 % 35

Acid Extractable Barium (Ba) 2019/05/08 5.4 % 35

Acid Extractable Beryllium (Be) 2019/05/08 NC % 35

Acid Extractable Bismuth (Bi) 2019/05/08 NC % 35

Acid Extractable Boron (B) 2019/05/08 NC % 35

Acid Extractable Cadmium (Cd) 2019/05/08 3.1 % 35

Acid Extractable Chromium (Cr) 2019/05/08 2.0 % 35

Acid Extractable Cobalt (Co) 2019/05/08 1.4 % 35

Acid Extractable Copper (Cu) 2019/05/08 1.2 % 35

Acid Extractable Iron (Fe) 2019/05/08 1.6 % 35

Acid Extractable Lead (Pb) 2019/05/08 3.0 % 35
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Lithium (Li) 2019/05/08 2.2 % 35

Acid Extractable Manganese (Mn) 2019/05/08 3.2 % 35

Acid Extractable Mercury (Hg) 2019/05/08 2.6 % 35

Acid Extractable Molybdenum (Mo) 2019/05/08 NC % 35

Acid Extractable Nickel (Ni) 2019/05/08 2.2 % 35

Acid Extractable Rubidium (Rb) 2019/05/08 5.8 % 35

Acid Extractable Selenium (Se) 2019/05/08 4.8 % 35

Acid Extractable Silver (Ag) 2019/05/08 NC % 35

Acid Extractable Strontium (Sr) 2019/05/08 0.44 % 35

Acid Extractable Thallium (Tl) 2019/05/08 7.7 % 35

Acid Extractable Tin (Sn) 2019/05/08 14 % 35

Acid Extractable Uranium (U) 2019/05/08 0.43 % 35

Acid Extractable Vanadium (V) 2019/05/08 2.4 % 35

Acid Extractable Zinc (Zn) 2019/05/08 1.8 % 35

6106759 BBD QC Standard Organic Carbon (TOC) 2019/05/09 90 % 75 - 125

6106759 BBD Method Blank Organic Carbon (TOC) 2019/05/09 <0.50 g/kg

6106759 BBD RPD Organic Carbon (TOC) 2019/05/09 4.9 % 35

6106793 BCD Matrix Spike [JPE927-01] Isobutylbenzene  - Extractable 2019/05/07 87 % 60 - 130

n-Dotriacontane - Extractable 2019/05/07 98 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/07 101 % 30 - 130

>C16-C21 Hydrocarbons 2019/05/07 93 % 30 - 130

>C21-<C32 Hydrocarbons 2019/05/07 97 % 30 - 130

6106793 BCD Spiked Blank Isobutylbenzene  - Extractable 2019/05/07 86 % 60 - 130

n-Dotriacontane - Extractable 2019/05/07 85 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/07 98 % 60 - 130

>C16-C21 Hydrocarbons 2019/05/07 91 % 60 - 130

>C21-<C32 Hydrocarbons 2019/05/07 100 % 60 - 130

6106793 BCD Method Blank Isobutylbenzene  - Extractable 2019/05/07 84 % 60 - 130

n-Dotriacontane - Extractable 2019/05/07 82 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/07 <10 mg/kg

>C16-C21 Hydrocarbons 2019/05/07 <10 mg/kg

>C21-<C32 Hydrocarbons 2019/05/07 <15 mg/kg

6106793 BCD RPD [JPE927-01] >C10-C16 Hydrocarbons 2019/05/07 NC % 50

>C16-C21 Hydrocarbons 2019/05/07 6.0 % 50

>C21-<C32 Hydrocarbons 2019/05/07 0.79 % 50

6106993 SRM Matrix Spike Nitrogen (Ammonia Nitrogen) 2019/05/07 91 % 80 - 120

6106993 SRM Spiked Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 99 % 80 - 120

6106993 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 <0.050 mg/L

6106993 SRM RPD Nitrogen (Ammonia Nitrogen) 2019/05/07 2.0 % 20

6106998 SRM Matrix Spike [JPE947-06] Nitrogen (Ammonia Nitrogen) 2019/05/07 83 % 80 - 120

6106998 SRM Spiked Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 102 % 80 - 120

6106998 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 <0.050 mg/L

6106998 SRM RPD [JPE947-06] Nitrogen (Ammonia Nitrogen) 2019/05/07 NC % 20

6107943 KMC QC Standard Turbidity 2019/05/07 102 % 80 - 120

6107943 KMC Spiked Blank Turbidity 2019/05/07 102 % 80 - 120

6107943 KMC Method Blank Turbidity 2019/05/07 <0.10 NTU

6107943 KMC RPD Turbidity 2019/05/07 6.5 % 20

6107949 KMC QC Standard Turbidity 2019/05/07 102 % 80 - 120

6107949 KMC Spiked Blank Turbidity 2019/05/07 102 % 80 - 120

6107949 KMC Method Blank Turbidity 2019/05/07 <0.10 NTU

6107949 KMC RPD Turbidity 2019/05/07 NC % 20

6109397 NRG Matrix Spike [JPE927-01] Sulphate (SO4) 2019/05/08 98 % 80 - 120

6109397 NRG Spiked Blank Sulphate (SO4) 2019/05/08 99 % 80 - 120

6109397 NRG Method Blank Sulphate (SO4) 2019/05/08 <10 mg/kg
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Maxxam Job #: B9B5460
Report Date: 2019/05/10

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6109397 NRG RPD [JPE927-01] Sulphate (SO4) 2019/05/08 6.7 % 25

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

(1) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anastassia Hamanov, Scientific Specialist

Mike MacGillivray, Scientific Specialist (Inorganics)

Rosemarie MacDonald, Scientific Specialist (Organics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/22
Report #: R5720264

Version: 2 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Soil
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Metals Solids Acid Extr. ICPMS 2 2019/05/03 2019/05/04 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 4 2019/05/07 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 2 2019/05/07 2019/05/08 ATL SOP 00058 EPA 6020B R2 m

Sulfur (1) 2 N/A 2019/05/09 STL SOP-00028 MA. 310-CS 1.0 R3 m

Sulphate in Soil by Auto Colourimetry 2 2019/05/07 2019/05/08 ATL SOP 00023 ASTM D516-16 m

Sulphide in Soil (2) 1 2019/05/06 2019/05/14

Sublet (Inorganics) (2, 4) 1 N/A 2019/05/14

Total Organic Carbon in Soil 2 2019/05/07 2019/05/09 ATL SOP 00044 LECO203601224 1991 m

Sample Matrix: Sediment
# Samples Received: 20

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Metals Solids Acid Extr. ICPMS 3 2019/05/03 2019/05/06 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 1 2019/05/07 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 9 2019/05/07 2019/05/08 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 1 2019/05/07 2019/05/09 ATL SOP 00058 EPA 6020B R2 m

Total Cyanide (1) 3 2019/05/08 2019/05/10 STL SOP-00035 MA300-CN 1.2 R4 m

Water Content (Subcontracted) (1, 3) 3 N/A 2019/05/15 STL SOP-00021 MA.100-S.T. 1.1 R4 m

Sulfur (1) 3 N/A 2019/05/09 STL SOP-00028 MA. 310-CS 1.0 R3 m

Moisture 1 N/A 2019/05/03 ATL SOP 00001 OMOE Handbook 1983 m

Moisture 1 N/A 2019/05/06 ATL SOP 00001 OMOE Handbook 1983 m

Sulphate in Soil by Auto Colourimetry 3 2019/05/07 2019/05/08 ATL SOP 00023 ASTM D516-16 m

Sulphide in Soil (2) 2 2019/05/06 2019/05/14

Sublet (Inorganics) (2, 4) 6 N/A 2019/05/14

Total Organic Carbon in Soil 3 2019/05/07 2019/05/09 ATL SOP 00044 LECO203601224 1991 m

VPH in Soil (PIRI) - Field Preserved (5) 1 N/A 2019/05/03 ATL SOP 00119 Atl. RBCA v3.1 m

VPH in Soil (PIRI) - Field Preserved (5) 1 N/A 2019/05/06 ATL SOP 00119 Atl. RBCA v3.1 m
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/22
Report #: R5720264

Version: 2 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Water
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Carbonate, Bicarbonate and Hydroxide 9 N/A 2019/05/05 N/A SM 23 4500-CO2 D

Alkalinity 9 N/A 2019/05/06 ATL SOP 00013 EPA 310.2 R1974 m

Chloride 9 N/A 2019/05/06 ATL SOP 00014 SM 23 4500-Cl- E m

Colour 9 N/A 2019/05/06 ATL SOP 00020 SM 23 2120C m

Total Cyanide (6) 2 2019/05/06 2019/05/07 CAM SOP-00457 OMOE E3015 5 m

Conductance - water 9 N/A 2019/05/04 ATL SOP 00004 SM 23 2510B m

TEH in Water (PIRI) 2 2019/05/03 2019/05/03 ATL SOP 00113 Atl. RBCA v3.1 m

Hardness (calculated as CaCO3) 9 N/A 2019/05/06 ATL SOP 00048 Auto Calc

Mercury - Dissolved (CVAA,LL) 9 2019/05/06 2019/05/06 ATL SOP 00026 EPA 245.1 R3 m

Metals Water Diss. MS (as rec'd) 9 N/A 2019/05/03 ATL SOP 00058 EPA 6020B R2 m

Metals Water Total MS 9 2019/05/06 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Ion Balance (% Difference) 9 N/A 2019/05/08 N/A Auto Calc.

Anion and Cation Sum 9 N/A 2019/05/08 N/A Auto Calc.

Nitrogen Ammonia  - water 9 N/A 2019/05/07 ATL SOP 00015 EPA 350.1 R2 m

Nitrogen - Nitrate + Nitrite 9 N/A 2019/05/06 ATL SOP 00016 USGS I-2547-11m

Nitrogen - Nitrite 9 N/A 2019/05/06 ATL SOP 00017 SM 23 4500-NO2- B m

Nitrogen - Nitrate (as N) 9 N/A 2019/05/06 ATL SOP 00018 ASTM D3867-16

pH (7) 9 N/A 2019/05/04 ATL SOP 00003 SM 23 4500-H+ B m

Phosphorus - ortho 9 N/A 2019/05/07 ATL SOP 00021 SM 23 4500-P E m

VPH in Water (PIRI) 2 N/A 2019/05/03 ATL SOP 00118 Atl. RBCA v3.1 m

Sat. pH and Langelier Index (@ 20C) 9 N/A 2019/05/08 ATL SOP 00049 Auto Calc.

Sat. pH and Langelier Index (@ 4C) 9 N/A 2019/05/08 ATL SOP 00049 Auto Calc.

Reactive Silica 9 N/A 2019/05/06 ATL SOP 00022 EPA 366.0 m

Sulphate 9 N/A 2019/05/06 ATL SOP 00023 ASTM D516-16 m

Total Dissolved Solids (TDS calc) 9 N/A 2019/05/08 N/A Auto Calc.

Organic carbon  - Total (TOC) (8) 9 N/A 2019/05/03 ATL SOP 00203 SM 23 5310B m

ModTPH (T1) Calc. for Water 2 N/A 2019/05/06 N/A Atl. RBCA v3 m

Turbidity 9 N/A 2019/05/07 ATL SOP 00011 EPA 180.1 R2 m
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/22
Report #: R5720264

Version: 2 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Bedford To Montreal Offsite
(2) This test was performed by Bedford to Burnaby Env
(3) Offsite analysis requires that subcontracted moisture be reported.
(4) Please refer to enclosed subcontract report.
(5) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
(6) This test was performed by Maxxam Analytics Mississauga
(7) The APHA Standard Method require pH to be analyzed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this
report are reported past the APHA Standard Method holding time.
(8) TOC / DOC present in the sample should be considered as non-purgeable TOC / DOC.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/22
Report #: R5720264

Version: 2 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SOIL

Maxxam ID JPE943

Sampling Date 2019/04/29

COC Number D 29794

UNITS 2019SS13 (4.65-4.93M) RDL QC Batch

Inorganics

Organic Carbon (TOC) g/kg <0.50 0.50 6106759

Sulphate (SO4) mg/kg 20 10 6109397

Total Sulphur (S) % g/g 0.071 0.010 6127324

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID JPE938 JPE940

Sampling Date 2019/04/25 2019/04/25

COC Number D 29794 D 29794

UNITS 2019SS8 (5.03-5.08M) RDL QC Batch 2019SS10 (3.36-3.56M) QC Batch

Inorganics

Organic Carbon (TOC) g/kg 6.8 0.50 6106759

Sulphate (SO4) mg/kg 11 10 6109397

Total Sulphur (S) % g/g 0.076 0.010 6127324

Subcontracted Analysis

Subcontract Parameter N/A ATTACHED 6105515

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE937 JPE938

Sampling Date 2019/04/25 2019/04/25

COC Number D 29794 D 29794

UNITS 2019SS7 (3.66-3.80M) QC Batch 2019SS8 (5.03-5.08M) RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 8300 6106758 6000 10 6102070

Acid Extractable Antimony (Sb) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Arsenic (As) mg/kg 130 6106758 17 2.0 6102070

Acid Extractable Barium (Ba) mg/kg 23 6106758 20 5.0 6102070

Acid Extractable Beryllium (Be) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Bismuth (Bi) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Boron (B) mg/kg <50 6106758 <50 50 6102070

Acid Extractable Cadmium (Cd) mg/kg <0.30 6106758 <0.30 0.30 6102070

Acid Extractable Chromium (Cr) mg/kg 14 6106758 9.7 2.0 6102070

Acid Extractable Cobalt (Co) mg/kg 9.3 6106758 5.8 1.0 6102070

Acid Extractable Copper (Cu) mg/kg 18 6106758 16 2.0 6102070

Acid Extractable Iron (Fe) mg/kg 15000 6106758 10000 50 6102070

Acid Extractable Lead (Pb) mg/kg 11 6106758 8.2 0.50 6102070

Acid Extractable Lithium (Li) mg/kg 18 6106758 11 2.0 6102070

Acid Extractable Manganese (Mn) mg/kg 260 6106758 190 2.0 6102070

Acid Extractable Mercury (Hg) mg/kg 0.10 6106758 <0.10 0.10 6102070

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Nickel (Ni) mg/kg 19 6106758 16 2.0 6102070

Acid Extractable Rubidium (Rb) mg/kg 5.9 6106758 4.4 2.0 6102070

Acid Extractable Selenium (Se) mg/kg <1.0 6106758 <1.0 1.0 6102070

Acid Extractable Silver (Ag) mg/kg <0.50 6106758 <0.50 0.50 6102070

Acid Extractable Strontium (Sr) mg/kg 8.1 6106758 7.5 5.0 6102070

Acid Extractable Thallium (Tl) mg/kg <0.10 6106758 <0.10 0.10 6102070

Acid Extractable Tin (Sn) mg/kg <1.0 6106758 <1.0 1.0 6102070

Acid Extractable Uranium (U) mg/kg 1.3 6106758 1.0 0.10 6102070

Acid Extractable Vanadium (V) mg/kg 13 6106758 8.2 2.0 6102070

Acid Extractable Zinc (Zn) mg/kg 48 6106758 37 5.0 6102070

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE939 JPE941 JPE942

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29794 D 29794 D 29794

UNITS 2019SS9 (5.03-5.18M) 2019SS11 (3.49-3.60M) 2019SS12 (3.51-3.71M) RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 6800 12000 12000 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 15 29 45 2.0 6106758

Acid Extractable Barium (Ba) mg/kg 20 32 30 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 11 19 19 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 6.4 12 13 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 16 20 22 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 13000 23000 25000 50 6106758

Acid Extractable Lead (Pb) mg/kg 8.4 13 11 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 13 23 23 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 250 410 420 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 3.8 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 15 26 34 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 4.4 7.0 6.6 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 8.7 13 15 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 <0.10 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.82 1.2 2.1 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 9.3 16 14 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 41 61 67 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE943 JPE944 JPE945

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 29794 D 29794 D 29794

UNITS 2019SS13 (4.65-4.93M) QC Batch 2019SS14 (4.06-4.14M) 2019SS13 B RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 5600 6102070 13000 5500 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 8.8 6102070 13 8.1 2.0 6106758

Acid Extractable Barium (Ba) mg/kg 11 6102070 35 9.5 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 6102070 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 6102070 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 8.7 6102070 21 8.8 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 5.5 6102070 12 5.9 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 12 6102070 21 12 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 11000 6102070 23000 11000 50 6106758

Acid Extractable Lead (Pb) mg/kg 6.7 6102070 14 4.3 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 11 6102070 25 12 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 200 6102070 430 200 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg <0.10 6102070 <0.10 <0.10 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 12 6102070 29 11 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 2.6 6102070 7.3 2.6 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 6102070 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 6102070 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 7.2 6102070 16 6.9 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg <0.10 6102070 <0.10 <0.10 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 6102070 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.52 6102070 3.0 0.52 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 8.0 6102070 17 8.3 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 26 6102070 66 26 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SEDIMENT

Maxxam ID JPE927 JPE927 JPE929

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29793 D 29793 D 29793

UNITS 2019SED10A RDL QC Batch
2019SED10A

Lab-Dup
RDL QC Batch 2019SED12A RDL QC Batch

Inorganics

Moisture % 28 1.0 6104961 28 1.0 6104961 44 1.0 6100446

Organic Carbon (TOC) g/kg 1.3 0.50 6106759

Sulphate (SO4) mg/kg 59 10 6109397 63 10 6109397

Total Sulphur (S) % g/g 0.39 0.010 6127324

Total Cyanide (CN) mg/kg <1.0 1.0 6118321

Physical Testing

Moisture-Subcontracted %w/w 27 0.50 6127323

Subcontracted Analysis

Subcontract Parameter N/A ATTACHED N/A 6105515 ATTACHED N/A 6105515

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

Maxxam ID JPE917 JPE917 JPE923

Sampling Date 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791

UNITS 2019SED1A RDL QC Batch
2019SED1A

Lab-Dup
RDL QC Batch 2019SED7A RDL QC Batch

Inorganics

Organic Carbon (TOC) g/kg 170 0.50 6106759 130 0.50 6106759

Sulphate (SO4) mg/kg 1500 50 6109397 2300 50 6109397

Total Sulphur (S) % g/g 0.59 0.010 6127324 0.58 0.010 6127324 0.59 0.010 6127324

Total Cyanide (CN) mg/kg 1.5 1.0 6118321 1.2 1.0 6118321

Physical Testing

Moisture-Subcontracted %w/w 92 0.50 6127323 88 0.50 6127323

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SEDIMENT

Maxxam ID JPE932 JPE933 JPE934 JPE935 JPE936

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number D 29792 D 29792 D 29792 D 29792 D 29792

UNITS 2019PW1 2019PW2 2019PW3 2019PW4 2019PW5 QC Batch

Subcontracted Analysis

Subcontract Parameter N/A ATTACHED ATTACHED ATTACHED ATTACHED ATTACHED 6105517

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE917 JPE918 JPE919 JPE920 JPE920

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791 D 29791 D 29791

UNITS 2019SED1A QC Batch 2019SED2A 2019SED3A QC Batch 2019SED4A
2019SED4A

Lab-Dup
RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 17000 6102070 18000 20000 6106756 18000 17000 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 2000 6102070 1900 2000 6106756 1900 1800 20 6106758

Acid Extractable Barium (Ba) mg/kg 150 6102070 250 230 6106756 250 230 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 6102070 <50 <50 6106756 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg 2.6 6102070 2.6 2.1 6106756 1.9 1.9 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 12 6102070 14 15 6106756 14 13 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 100 6102070 120 130 6106756 110 110 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 32 6102070 35 36 6106756 33 33 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 40000 6102070 40000 54000 6106756 44000 44000 50 6106758

Acid Extractable Lead (Pb) mg/kg 63 6102070 72 73 6106756 62 60 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 12 6102070 16 16 6106756 15 15 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 4900 6102070 15000 14000 6106756 17000 17000 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg 1.9 6102070 2.2 2.2 6106756 2.1 2.1 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 86 6102070 76 53 6106756 48 49 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 8.5 6102070 11 11 6106756 9.8 9.2 2.0 6106758

Acid Extractable Selenium (Se) mg/kg 1.7 6102070 1.9 2.0 6106756 1.8 1.9 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 6102070 <0.50 <0.50 6106756 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 23 6102070 24 24 6106756 29 29 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg 0.29 6102070 0.34 0.37 6106756 0.32 0.30 0.10 6106758

Acid Extractable Tin (Sn) mg/kg 1.2 6102070 1.3 1.3 6106756 1.3 1.1 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.85 6102070 1.2 1.1 6106756 1.0 1.0 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 60 6102070 63 69 6106756 56 55 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 260 6102070 270 250 6106756 230 220 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE921 JPE922 JPE923 JPE924

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791 D 29791

UNITS 2019SED5A 2019SED6A QC Batch 2019SED7A QC Batch 2019SED8A RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 27000 22000 6106756 25000 6102070 23000 10 6106756

Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 6106756 2.4 6102070 2.3 2.0 6106756

Acid Extractable Arsenic (As) mg/kg 960 1600 6106756 1900 6102070 2400 20 6106756

Acid Extractable Barium (Ba) mg/kg 160 150 6106756 230 6102070 260 5.0 6106756

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Boron (B) mg/kg <50 <50 6106756 <50 6102070 <50 50 6106756

Acid Extractable Cadmium (Cd) mg/kg 1.7 1.4 6106756 2.5 6102070 2.6 0.30 6106756

Acid Extractable Chromium (Cr) mg/kg 21 19 6106756 17 6102070 17 2.0 6106756

Acid Extractable Cobalt (Co) mg/kg 84 87 6106756 160 6102070 160 1.0 6106756

Acid Extractable Copper (Cu) mg/kg 34 35 6106756 43 6102070 40 2.0 6106756

Acid Extractable Iron (Fe) mg/kg 41000 36000 6106756 45000 6102070 54000 50 6106756

Acid Extractable Lead (Pb) mg/kg 96 74 6106756 78 6102070 74 0.50 6106756

Acid Extractable Lithium (Li) mg/kg 25 22 6106756 21 6102070 20 2.0 6106756

Acid Extractable Manganese (Mn) mg/kg 4800 7700 6106756 14000 6102070 13000 2.0 6106756

Acid Extractable Mercury (Hg) mg/kg 0.82 2.4 6106756 2.9 6102070 2.7 0.10 6106756

Acid Extractable Molybdenum (Mo) mg/kg 2.2 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Nickel (Ni) mg/kg 38 41 6106756 75 6102070 67 2.0 6106756

Acid Extractable Rubidium (Rb) mg/kg 11 15 6106756 12 6102070 12 2.0 6106756

Acid Extractable Selenium (Se) mg/kg 2.7 2.5 6106756 2.0 6102070 2.2 1.0 6106756

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 6106756 <0.50 6102070 <0.50 0.50 6106756

Acid Extractable Strontium (Sr) mg/kg 40 27 6106756 29 6102070 31 5.0 6106756

Acid Extractable Thallium (Tl) mg/kg 0.34 0.36 6106756 0.43 6102070 0.48 0.10 6106756

Acid Extractable Tin (Sn) mg/kg 1.3 1.4 6106756 1.5 6102070 1.3 1.0 6106756

Acid Extractable Uranium (U) mg/kg 2.5 1.4 6106756 1.3 6102070 1.2 0.10 6106756

Acid Extractable Vanadium (V) mg/kg 58 56 6106756 66 6102070 75 2.0 6106756

Acid Extractable Zinc (Zn) mg/kg 200 180 6106756 330 6102070 320 5.0 6106756

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE925 JPE926 JPE927 JPE927

Sampling Date 2019/04/16 2019/04/25 2019/04/25 2019/04/25

COC Number D 29791 D 29791 D 29793 D 29793

UNITS 2019SED7B RDL 2019SED9A RDL QC Batch 2019SED10A
2019SED10A

Lab-Dup
RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 22000 10 12000 10 6106758 14000 13000 10 6102070

Acid Extractable Antimony (Sb) mg/kg 2.3 2.0 <2.0 2.0 6106758 9.5 9.1 2.0 6102070

Acid Extractable Arsenic (As) mg/kg 1900 20 170 2.0 6106758 6200 6000 200 6102070

Acid Extractable Barium (Ba) mg/kg 240 5.0 84 5.0 6106758 58 55 5.0 6102070

Acid Extractable Beryllium (Be) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Bismuth (Bi) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Boron (B) mg/kg <50 50 <50 50 6106758 <50 <50 50 6102070

Acid Extractable Cadmium (Cd) mg/kg 2.4 0.30 <0.30 0.30 6106758 <0.30 <0.30 0.30 6102070

Acid Extractable Chromium (Cr) mg/kg 16 2.0 13 2.0 6106758 15 14 2.0 6102070

Acid Extractable Cobalt (Co) mg/kg 150 1.0 4.1 1.0 6106758 16 16 1.0 6102070

Acid Extractable Copper (Cu) mg/kg 39 2.0 30 2.0 6106758 53 51 2.0 6102070

Acid Extractable Iron (Fe) mg/kg 42000 50 17000 50 6106758 31000 30000 50 6102070

Acid Extractable Lead (Pb) mg/kg 72 0.50 35 0.50 6106758 73 70 0.50 6102070

Acid Extractable Lithium (Li) mg/kg 19 2.0 24 2.0 6106758 25 24 2.0 6102070

Acid Extractable Manganese (Mn) mg/kg 14000 2.0 250 2.0 6106758 660 630 2.0 6102070

Acid Extractable Mercury (Hg) mg/kg 2.7 0.10 4.4 0.10 6106758 6.8 6.5 0.10 6102070

Acid Extractable Molybdenum (Mo) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Nickel (Ni) mg/kg 65 2.0 12 2.0 6106758 34 33 2.0 6102070

Acid Extractable Rubidium (Rb) mg/kg 12 2.0 20 2.0 6106758 32 30 2.0 6102070

Acid Extractable Selenium (Se) mg/kg 2.0 1.0 <1.0 1.0 6106758 <1.0 <1.0 1.0 6102070

Acid Extractable Silver (Ag) mg/kg <0.50 0.50 <0.50 0.50 6106758 <0.50 <0.50 0.50 6102070

Acid Extractable Strontium (Sr) mg/kg 26 5.0 12 5.0 6106758 17 16 5.0 6102070

Acid Extractable Thallium (Tl) mg/kg 0.40 0.10 0.16 0.10 6106758 0.28 0.27 0.10 6102070

Acid Extractable Tin (Sn) mg/kg 1.3 1.0 <1.0 1.0 6106758 <1.0 <1.0 1.0 6102070

Acid Extractable Uranium (U) mg/kg 1.2 0.10 1.1 0.10 6106758 1.1 1.0 0.10 6102070

Acid Extractable Vanadium (V) mg/kg 61 2.0 16 2.0 6106758 15 14 2.0 6102070

Acid Extractable Zinc (Zn) mg/kg 290 5.0 58 5.0 6106758 120 110 5.0 6102070

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE928 JPE930 JPE931

Sampling Date 2019/04/25 2019/04/26 2019/04/26

COC Number D 29793 D 29793 D 29793

UNITS 2019SED11A RDL 2019SED13A 2019SED14A RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 12000 10 11000 12000 10 6106758

Acid Extractable Antimony (Sb) mg/kg 8.1 2.0 3.3 4.6 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 5100 200 1900 2900 20 6106758

Acid Extractable Barium (Ba) mg/kg 70 5.0 74 91 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 50 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 0.30 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 14 2.0 12 13 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 17 1.0 8.1 15 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 47 2.0 34 38 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 27000 50 18000 23000 50 6106758

Acid Extractable Lead (Pb) mg/kg 62 0.50 40 45 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 24 2.0 22 23 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 890 2.0 280 930 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg 6.3 0.10 5.2 5.2 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 29 2.0 17 25 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 29 2.0 19 25 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 0.50 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 14 5.0 13 14 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg 0.26 0.10 0.20 0.26 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 1.1 0.10 1.1 1.1 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 14 2.0 12 15 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 100 5.0 64 94 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ATLANTIC RBCA HYDROCARBONS (SEDIMENT)

Maxxam ID JPE927 JPE929

Sampling Date 2019/04/25 2019/04/25

COC Number D 29793 D 29793

UNITS 2019SED10A QC Batch 2019SED12A RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/kg <0.025 6105340 <0.025 0.025 6101927

Toluene mg/kg <0.050 6105340 <0.050 0.050 6101927

Ethylbenzene mg/kg <0.025 6105340 <0.025 0.025 6101927

Total Xylenes mg/kg <0.050 6105340 <0.050 0.050 6101927

C6 - C10 (less BTEX) mg/kg <2.5 6105340 <2.5 2.5 6101927

Surrogate Recovery (%)

Isobutylbenzene - Volatile %     132 (1) 6105340 116 6101927

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) VPH surrogate not within acceptance limits. Analysis was repeated with similar results.  VPH
samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker
due to matrix incompatibility.
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE946 JPE947 JPE947

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW1 QC Batch 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.76 6099911 1.81 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 6099909 11 1.0 6099909

Calculated TDS mg/L 100 6099914 100 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.69 6099911 1.69 N/A 6099911

Hardness (CaCO3) mg/L 19 6099822 19 1.0 6099822

Ion Balance (% Difference) % 2.03 6099910 3.43 N/A 6099910

Langelier Index (@ 20C) N/A -2.44 6099912 -2.61 6099912

Langelier Index (@ 4C) N/A -2.69 6099913 -2.86 6099913

Nitrate (N) mg/L 0.092 6099787 0.092 0.050 6099787

Saturation pH (@ 20C) N/A 9.54 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.79 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 6104792 11 5.0 6104792

Dissolved Chloride (Cl-) mg/L 48 6104797 50 1.0 6104797

Colour TCU 33 6104804 28 5.0 6104804

Nitrate + Nitrite (N) mg/L 0.092 6104810 0.092 0.050 6104810

Nitrite (N) mg/L <0.010 6104813 <0.010 0.010 6104813

Nitrogen (Ammonia Nitrogen) mg/L <0.050 6106993 <0.050 0.050 6106998 <0.050 0.050 6106998

Total Organic Carbon (C) mg/L 5.3 6102025 5.2 0.50 6102025

Orthophosphate (P) mg/L 0.013 6104806 0.013 0.010 6104806

pH pH 7.10 6103907 6.93 N/A 6103904 6.97 N/A 6103904

Reactive Silica (SiO2) mg/L 1.6 6104802 1.5 0.50 6104802

Dissolved Sulphate (SO4) mg/L 8.4 6104799 8.5 2.0 6104799

Turbidity NTU 0.25 6107949 0.26 0.10 6107949

Conductivity uS/cm 200 6103910 200 1.0 6103906 200 1.0 6103906

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE948 JPE949 JPE950 JPE951

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW3 2019SW4 QC Batch 2019SW5 QC Batch 2019SW6 RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.87 1.84 6099911 1.75 6099911 1.90 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 11 6099909 11 6099909 11 1.0 6099909

Calculated TDS mg/L 110 110 6099914 100 6099914 110 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 6099909 <1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.74 1.71 6099911 1.64 6099911 1.83 N/A 6099911

Hardness (CaCO3) mg/L 19 19 6099822 19 6099822 20 1.0 6099822

Ion Balance (% Difference) % 3.60 3.66 6099910 3.24 6099910 1.88 N/A 6099910

Langelier Index (@ 20C) N/A -2.54 -2.56 6099912 -2.48 6099912 -2.50 6099912

Langelier Index (@ 4C) N/A -2.79 -2.81 6099913 -2.73 6099913 -2.75 6099913

Nitrate (N) mg/L 0.066 0.27 6099787 0.084 6099787 <0.050 0.050 6099787

Saturation pH (@ 20C) N/A 9.55 9.57 6099912 9.54 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.81 9.82 6099913 9.79 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 11 6104792 11 6104816 11 5.0 6104816

Dissolved Chloride (Cl-) mg/L 52 50 6104797 48 6104818 54 1.0 6104818

Colour TCU 28 27 6104804 32 6104823 25 5.0 6104823

Nitrate + Nitrite (N) mg/L 0.066 0.27 6104810 0.084 6104827 <0.050 0.050 6104827

Nitrite (N) mg/L <0.010 <0.010 6104813 <0.010 6104828 <0.010 0.010 6104828

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 6106993 <0.050 6106998 <0.050 0.050 6106993

Total Organic Carbon (C) mg/L 4.9 4.9 6102025 5.4 6102025 4.8 0.50 6102025

Orthophosphate (P) mg/L 0.014 0.013 6104806 0.013 6104825 0.015 0.010 6104825

pH pH 7.02 7.01 6103904 7.06 6103907 7.04 N/A 6103904

Reactive Silica (SiO2) mg/L 1.3 1.5 6104802 1.6 6104822 1.2 0.50 6104822

Dissolved Sulphate (SO4) mg/L 8.4 9.0 6104799 8.3 6104820 8.4 2.0 6104820

Turbidity NTU 0.31 0.27 6107943 0.24 6107943 0.33 0.10 6107949

Conductivity uS/cm 210 210 6103906 200 6103910 220 1.0 6103906

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW10 QC Batch 2019SW11 RDL QC Batch 2019SW7 RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.96 6099911 1.74 N/A 6099911 1.78 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 6099909 10 1.0 6099909 11 1.0 6099909

Calculated TDS mg/L 110 6099914 100 1.0 6099914 100 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 6099909 <1.0 1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.89 6099911 1.64 N/A 6099911 1.68 N/A 6099911

Hardness (CaCO3) mg/L 20 6099822 19 1.0 6099822 19 1.0 6099822

Ion Balance (% Difference) % 1.82 6099910 2.96 N/A 6099910 2.89 N/A 6099910

Langelier Index (@ 20C) N/A -2.42 6099912 -2.62 6099912 -2.60 6099912

Langelier Index (@ 4C) N/A -2.67 6099913 -2.87 6099913 -2.85 6099913

Nitrate (N) mg/L <0.050 6099787 0.076 0.050 6099787 0.076 0.050 6099787

Saturation pH (@ 20C) N/A 9.53 6099912 9.57 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.78 6099913 9.82 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 6104816 11 5.0 6104816 11 5.0 6104816

Dissolved Chloride (Cl-) mg/L 56 6104818 48 1.0 6104818 49 1.0 6104818

Colour TCU 24 6104823 31 5.0 6104823 31 5.0 6104823

Nitrate + Nitrite (N) mg/L <0.050 6104827 0.076 0.050 6104827 0.076 0.050 6104827

Nitrite (N) mg/L <0.010 6104828 <0.010 0.010 6104828 <0.010 0.010 6104828

Nitrogen (Ammonia Nitrogen) mg/L <0.050 6106993 <0.050 0.050 6106993 <0.050 0.050 6106993

Total Organic Carbon (C) mg/L 4.4 6102025 5.3 0.50 6102025 5.3 0.50 6102025

Orthophosphate (P) mg/L 0.020 6104825 0.012 0.010 6104825 0.012 0.010 6104825

pH pH 7.11 6103904 6.95 N/A 6103907 6.94 N/A 6103907

Reactive Silica (SiO2) mg/L 1.1 6104822 1.6 0.50 6104822 1.6 0.50 6104822

Dissolved Sulphate (SO4) mg/L 8.5 6104820 8.9 2.0 6104820 8.4 2.0 6104820

Total Cyanide (CN) mg/L <0.0050 6105437 <0.0050 0.0050 6105432

Turbidity NTU <0.10 6107949 0.41 0.10 6107949 0.47 0.10 6107943

Conductivity uS/cm 230 6103906 200 1.0 6103910 200 1.0 6103910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE954

Sampling Date 2019/04/29

COC Number D 39276

UNITS
2019SW7
Lab-Dup

RDL QC Batch

Inorganics

pH pH 6.98 N/A 6103907

Conductivity uS/cm 200 1.0 6103910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

MERCURY BY COLD VAPOUR AA (WATER)

Maxxam ID JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29

COC Number D 39276 D 39276

UNITS 2019SW11 2019SW7 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.013 <0.013 0.013 6101730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID JPE946 JPE947 JPE948 JPE949 JPE950 JPE951 JPE952

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 2019SW3 2019SW4 2019SW5 2019SW6 2019SW10 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 6101730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE946 JPE947 JPE947 JPE948

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch 2019SW3 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 81 77 5.0 6102447 66 5.0 6102447

Total Aluminum (Al) ug/L 81 71 5.0 6104716 73 5.0 6104716 63 5.0 6104716

Dissolved Antimony (Sb) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Antimony (Sb) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Arsenic (As) ug/L 45 44 1.0 6102447 54 1.0 6102447

Total Arsenic (As) ug/L 45 47 1.0 6104716 48 1.0 6104716 54 1.0 6104716

Dissolved Barium (Ba) ug/L 4.4 4.3 1.0 6102447 4.4 1.0 6102447

Total Barium (Ba) ug/L 4.5 4.1 1.0 6104716 4.4 1.0 6104716 4.1 1.0 6104716

Dissolved Beryllium (Be) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Beryllium (Be) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Bismuth (Bi) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Bismuth (Bi) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Boron (B) ug/L <50 <50 50 6102447 <50 50 6102447

Total Boron (B) ug/L <50 <50 50 6104716 <50 50 6104716 <50 50 6104716

Dissolved Cadmium (Cd) ug/L <0.010 <0.010 0.010 6102447 <0.010 0.010 6102447

Total Cadmium (Cd) ug/L <0.010 <0.010 0.010 6104716 <0.010 0.010 6104716 <0.010 0.010 6104716

Dissolved Calcium (Ca) ug/L 5800 5800 100 6102447 5800 100 6102447

Total Calcium (Ca) ug/L 5700 5700 100 6104716 5700 100 6104716 5700 100 6104716

Dissolved Chromium (Cr) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Chromium (Cr) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Cobalt (Co) ug/L <0.40 <0.40 0.40 6102447 <0.40 0.40 6102447

Total Cobalt (Co) ug/L <0.40 <0.40 0.40 6104716 <0.40 0.40 6104716 <0.40 0.40 6104716

Dissolved Copper (Cu) ug/L 0.76 0.76 0.50 6102447 0.82 0.50 6102447

Total Copper (Cu) ug/L 0.89 0.87 0.50 6104716 0.95 0.50 6104716 1.3 0.50 6104716

Dissolved Iron (Fe) ug/L 59 53 50 6102447 <50 50 6102447

Total Iron (Fe) ug/L 73 55 50 6104716 57 50 6104716 <50 50 6104716

Dissolved Lead (Pb) ug/L <0.50 <0.50 0.50 6102447 <0.50 0.50 6102447

Total Lead (Pb) ug/L <0.50 <0.50 0.50 6104716 <0.50 0.50 6104716 <0.50 0.50 6104716

Dissolved Magnesium (Mg) ug/L 1100 1100 100 6102447 1100 100 6102447

Total Magnesium (Mg) ug/L 1100 1100 100 6104716 1100 100 6104716 1000 100 6104716

Dissolved Manganese (Mn) ug/L 24 20 2.0 6102447 17 2.0 6102447

Total Manganese (Mn) ug/L 27 20 2.0 6104716 21 2.0 6104716 19 2.0 6104716

Dissolved Molybdenum (Mo) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Molybdenum (Mo) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Nickel (Ni) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE946 JPE947 JPE947 JPE948

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch 2019SW3 RDL QC Batch

Total Nickel (Ni) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Phosphorus (P) ug/L <100 <100 100 6102447 <100 100 6102447

Total Phosphorus (P) ug/L <100 <100 100 6104716 <100 100 6104716 <100 100 6104716

Dissolved Potassium (K) ug/L 970 1000 100 6102447 980 100 6102447

Total Potassium (K) ug/L 930 900 100 6104716 910 100 6104716 940 100 6104716

Dissolved Selenium (Se) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Selenium (Se) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Silver (Ag) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Silver (Ag) ug/L <0.10 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Sodium (Na) ug/L 29000 30000 100 6102447 31000 100 6102447

Total Sodium (Na) ug/L 28000 28000 100 6104716 29000 100 6104716 30000 100 6104716

Dissolved Strontium (Sr) ug/L 20 21 2.0 6102447 20 2.0 6102447

Total Strontium (Sr) ug/L 19 19 2.0 6104716 20 2.0 6104716 20 2.0 6104716

Dissolved Thallium (Tl) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Thallium (Tl) ug/L 0.11 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Tin (Sn) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Tin (Sn) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Titanium (Ti) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Titanium (Ti) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Uranium (U) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Uranium (U) ug/L <0.10 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Vanadium (V) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Vanadium (V) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Zinc (Zn) ug/L 5.4 <5.0 5.0 6102447 <5.0 5.0 6102447

Total Zinc (Zn) ug/L <5.0 <5.0 5.0 6104716 <5.0 5.0 6104716 <5.0 5.0 6104716

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE949 JPE950 JPE951 JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW4 2019SW5 2019SW6 2019SW10 2019SW11 2019SW7 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 68 80 55 48 88 91 5.0 6102447

Total Aluminum (Al) ug/L 70 79 57 46 86 80 5.0 6104716

Dissolved Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Arsenic (As) ug/L 47 44 58 83 44 45 1.0 6102447

Total Arsenic (As) ug/L 50 46 59 86 45 46 1.0 6104716

Dissolved Barium (Ba) ug/L 4.4 4.4 4.4 4.6 4.7 4.6 1.0 6102447

Total Barium (Ba) ug/L 5.5 4.5 4.4 4.5 4.5 4.6 1.0 6104716

Dissolved Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Boron (B) ug/L <50 <50 <50 <50 <50 <50 50 6102447

Total Boron (B) ug/L <50 <50 <50 <50 <50 <50 50 6104716

Dissolved Cadmium (Cd) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 6102447

Total Cadmium (Cd) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 6104716

Dissolved Calcium (Ca) ug/L 5600 5700 6000 6200 5700 5700 100 6102447

Total Calcium (Ca) ug/L 5900 5600 5900 6200 5700 5700 100 6104716

Dissolved Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Cobalt (Co) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 6102447

Total Cobalt (Co) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 6104716

Dissolved Copper (Cu) ug/L 0.76 0.76 0.86 0.81 0.80 0.88 0.50 6102447

Total Copper (Cu) ug/L 0.80 0.92 0.97 0.98 0.92 0.97 0.50 6104716

Dissolved Iron (Fe) ug/L <50 59 <50 <50 170 56 50 6102447

Total Iron (Fe) ug/L 52 67 60 <50 70 75 50 6104716

Dissolved Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 6102447

Total Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 6104716

Dissolved Magnesium (Mg) ug/L 1100 1100 1100 1200 1100 1100 100 6102447

Total Magnesium (Mg) ug/L 1100 1000 1100 1100 1100 1100 100 6104716

Dissolved Manganese (Mn) ug/L 18 23 15 18 25 22 2.0 6102447

Total Manganese (Mn) ug/L 19 26 18 18 26 28 2.0 6104716

Dissolved Molybdenum (Mo) ug/L 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Molybdenum (Mo) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE949 JPE950 JPE951 JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW4 2019SW5 2019SW6 2019SW10 2019SW11 2019SW7 RDL QC Batch

Total Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 100 6102447

Total Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 100 6104716

Dissolved Potassium (K) ug/L 980 980 990 1100 980 970 100 6102447

Total Potassium (K) ug/L 950 950 950 1000 930 960 100 6104716

Dissolved Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Sodium (Na) ug/L 30000 29000 32000 34000 28000 29000 100 6102447

Total Sodium (Na) ug/L 30000 28000 31000 32000 28000 28000 100 6104716

Dissolved Strontium (Sr) ug/L 21 20 22 22 19 20 2.0 6102447

Total Strontium (Sr) ug/L 21 20 21 22 20 19 2.0 6104716

Dissolved Thallium (Tl) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Thallium (Tl) ug/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Titanium (Ti) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Titanium (Ti) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Uranium (U) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Uranium (U) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Zinc (Zn) ug/L 6.5 <5.0 <5.0 7.4 <5.0 <5.0 5.0 6102447

Total Zinc (Zn) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 6104716

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ATLANTIC RBCA HYDROCARBONS (WATER)

Maxxam ID JPE952 JPE952 JPE953

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW10 RDL QC Batch
2019SW10

Lab-Dup
RDL QC Batch 2019SW11 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Toluene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Ethylbenzene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Total Xylenes mg/L <0.0020 0.0020 6101727 <0.0020 0.0020 6101727 <0.0020 0.0020 6101727

C6 - C10 (less BTEX) mg/L <0.010 0.010 6101727 <0.010 0.010 6101727 <0.010 0.010 6101727

>C10-C16 Hydrocarbons mg/L <0.050 0.050 6102045 <0.050 0.050 6102045

>C16-C21 Hydrocarbons mg/L <0.050 0.050 6102045 <0.050 0.050 6102045

>C21-<C32 Hydrocarbons mg/L <0.10 0.10 6102045 <0.10 0.10 6102045

Modified TPH (Tier1) mg/L <0.10 0.10 6099525 <0.10 0.10 6099525

Reached Baseline at C32 mg/L NA N/A 6102045 NA N/A 6102045

Hydrocarbon Resemblance mg/L NA N/A 6102045 NA N/A 6102045

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 83 6102045 91 6102045

n-Dotriacontane - Extractable % 92 6102045 99 6102045

Isobutylbenzene - Volatile % 102 6101727 102 6101727 102 6101727

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 3.7°C

Package 2 0.7°C

Total Water Analysis - Sample decanted from a non-preserved aliquot – metals results may be biased low.

Total Cyanide: Due to a high percent humidity, the detection limits for samples JPE917 & JPE923
 were adjusted.

Results relate only to the items tested.
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6100446 SDN RPD Moisture 2019/05/03 12 % 25

6101727 THL Matrix Spike [JPE953-09] Isobutylbenzene - Volatile 2019/05/03 104 % 70 - 130

Benzene 2019/05/03 112 % 70 - 130

Toluene 2019/05/03 117 % 70 - 130

Ethylbenzene 2019/05/03 120 % 70 - 130

Total Xylenes 2019/05/03 117 % 70 - 130

6101727 THL Spiked Blank Isobutylbenzene - Volatile 2019/05/03 100 % 70 - 130

Benzene 2019/05/03 102 % 70 - 130

Toluene 2019/05/03 104 % 70 - 130

Ethylbenzene 2019/05/03 106 % 70 - 130

Total Xylenes 2019/05/03 104 % 70 - 130

6101727 THL Method Blank Isobutylbenzene - Volatile 2019/05/03 100 % 70 - 130

Benzene 2019/05/03 <0.0010 mg/L

Toluene 2019/05/03 <0.0010 mg/L

Ethylbenzene 2019/05/03 <0.0010 mg/L

Total Xylenes 2019/05/03 <0.0020 mg/L

C6 - C10 (less BTEX) 2019/05/03 <0.010 mg/L

6101727 THL RPD [JPE952-09] Benzene 2019/05/03 NC % 40

Toluene 2019/05/03 NC % 40

Ethylbenzene 2019/05/03 NC % 40

Total Xylenes 2019/05/03 NC % 40

C6 - C10 (less BTEX) 2019/05/03 NC % 40

6101730 CCR Matrix Spike Dissolved Mercury (Hg) 2019/05/06 93 % 80 - 120

6101730 CCR Spiked Blank Dissolved Mercury (Hg) 2019/05/06 100 % 80 - 120

6101730 CCR Method Blank Dissolved Mercury (Hg) 2019/05/06 <0.013 ug/L

6101730 CCR RPD Dissolved Mercury (Hg) 2019/05/06 NC % 20

6101927 YXU Matrix Spike Isobutylbenzene - Volatile 2019/05/03 108 % 60 - 130

Benzene 2019/05/03 95 % 60 - 130

Toluene 2019/05/03 95 % 60 - 130

Ethylbenzene 2019/05/03 103 % 60 - 130

Total Xylenes 2019/05/03 100 % 60 - 130

6101927 YXU Spiked Blank Isobutylbenzene - Volatile 2019/05/03 97 % 60 - 130

Benzene 2019/05/03 90 % 60 - 140

Toluene 2019/05/03 92 % 60 - 140

Ethylbenzene 2019/05/03 94 % 60 - 140

Total Xylenes 2019/05/03 94 % 60 - 140

6101927 YXU Method Blank Isobutylbenzene - Volatile 2019/05/03 100 % 60 - 130

Benzene 2019/05/03 <0.025 mg/kg

Toluene 2019/05/03 <0.050 mg/kg

Ethylbenzene 2019/05/03 <0.025 mg/kg

Total Xylenes 2019/05/03 <0.050 mg/kg

C6 - C10 (less BTEX) 2019/05/03 <2.5 mg/kg

6101927 YXU RPD Benzene 2019/05/03 NC % 50

Toluene 2019/05/03 NC % 50

Ethylbenzene 2019/05/03 NC % 50

Total Xylenes 2019/05/03 11 % 50

C6 - C10 (less BTEX) 2019/05/03 NC % 50

6102025 SSI Matrix Spike Total Organic Carbon (C) 2019/05/03 98 % 85 - 115

6102025 SSI Spiked Blank Total Organic Carbon (C) 2019/05/03 103 % 80 - 120

6102025 SSI Method Blank Total Organic Carbon (C) 2019/05/03 <0.50 mg/L

6102025 SSI RPD Total Organic Carbon (C) 2019/05/03 NC % 15

6102045 BCD Matrix Spike Isobutylbenzene  - Extractable 2019/05/03 104 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 111 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 98 % 70 - 130
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

>C16-C21 Hydrocarbons 2019/05/03 93 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/03 107 % 70 - 130

6102045 BCD Spiked Blank Isobutylbenzene  - Extractable 2019/05/03 102 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 104 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 96 % 70 - 130

>C16-C21 Hydrocarbons 2019/05/03 89 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/03 102 % 70 - 130

6102045 BCD Method Blank Isobutylbenzene  - Extractable 2019/05/03 102 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 100 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/05/03 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/05/03 <0.10 mg/L

6102045 BCD RPD >C10-C16 Hydrocarbons 2019/05/03 0.31 % 40

>C16-C21 Hydrocarbons 2019/05/03 3.0 % 40

>C21-<C32 Hydrocarbons 2019/05/03 5.0 % 40

6102070 MLB Matrix Spike [JPE927-01] Acid Extractable Antimony (Sb) 2019/05/06 NC % 75 - 125

Acid Extractable Arsenic (As) 2019/05/06 NC % 75 - 125

Acid Extractable Barium (Ba) 2019/05/06 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/06 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/06 104 % 75 - 125

Acid Extractable Boron (B) 2019/05/06 87 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/06 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/06 96 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/06 95 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/06 NC % 75 - 125

Acid Extractable Lead (Pb) 2019/05/06 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/06 104 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/06 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/06 94 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/06 103 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/06 96 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/06 98 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/06 94 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/06 99 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/06 106 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/06 103 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/06 111 % 75 - 125

Acid Extractable Uranium (U) 2019/05/06 103 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/06 96 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/06 NC % 75 - 125

6102070 MLB Spiked Blank Acid Extractable Antimony (Sb) 2019/05/04 104 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/04 97 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/04 101 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/04 94 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/04 103 % 75 - 125

Acid Extractable Boron (B) 2019/05/04 94 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/04 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/04 97 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/04 97 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/04 95 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/04 100 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/04 95 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/04 98 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/04 103 % 75 - 125
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Molybdenum (Mo) 2019/05/04 106 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/04 98 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/04 99 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/04 96 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/04 97 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/04 100 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/04 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/04 102 % 75 - 125

Acid Extractable Uranium (U) 2019/05/04 100 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/04 95 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/04 99 % 75 - 125

6102070 MLB Method Blank Acid Extractable Aluminum (Al) 2019/05/04 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/04 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/04 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/04 <5.0 mg/kg

Acid Extractable Beryllium (Be) 2019/05/04 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/04 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/04 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/04 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/04 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/04 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/04 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/04 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/04 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/04 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/04 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/04 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/04 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/04 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/04 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/04 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/04 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/04 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/04 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/04 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/04 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/04 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/04 <5.0 mg/kg

6102070 MLB RPD [JPE927-01] Acid Extractable Aluminum (Al) 2019/05/06 7.6 % 35

Acid Extractable Antimony (Sb) 2019/05/06 4.3 % 35

Acid Extractable Arsenic (As) 2019/05/06 3.8 % 35

Acid Extractable Barium (Ba) 2019/05/06 6.4 % 35

Acid Extractable Beryllium (Be) 2019/05/06 NC % 35

Acid Extractable Bismuth (Bi) 2019/05/06 NC % 35

Acid Extractable Boron (B) 2019/05/06 NC % 35

Acid Extractable Cadmium (Cd) 2019/05/06 NC % 35

Acid Extractable Chromium (Cr) 2019/05/06 7.4 % 35

Acid Extractable Cobalt (Co) 2019/05/06 1.3 % 35

Acid Extractable Copper (Cu) 2019/05/06 3.5 % 35

Acid Extractable Iron (Fe) 2019/05/06 4.1 % 35

Acid Extractable Lead (Pb) 2019/05/06 4.0 % 35

Acid Extractable Lithium (Li) 2019/05/06 3.4 % 35

Acid Extractable Manganese (Mn) 2019/05/06 4.6 % 35

Acid Extractable Mercury (Hg) 2019/05/06 4.6 % 35
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Maxxam Job #: B9B5460
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Molybdenum (Mo) 2019/05/06 NC % 35

Acid Extractable Nickel (Ni) 2019/05/06 2.6 % 35

Acid Extractable Rubidium (Rb) 2019/05/06 7.2 % 35

Acid Extractable Selenium (Se) 2019/05/06 NC % 35

Acid Extractable Silver (Ag) 2019/05/06 NC % 35

Acid Extractable Strontium (Sr) 2019/05/06 1.9 % 35

Acid Extractable Thallium (Tl) 2019/05/06 1.8 % 35

Acid Extractable Tin (Sn) 2019/05/06 NC % 35

Acid Extractable Uranium (U) 2019/05/06 8.6 % 35

Acid Extractable Vanadium (V) 2019/05/06 5.6 % 35

Acid Extractable Zinc (Zn) 2019/05/06 2.3 % 35

6102447 MLB Matrix Spike Dissolved Aluminum (Al) 2019/05/03 103 % 80 - 120

Dissolved Antimony (Sb) 2019/05/03 102 % 80 - 120

Dissolved Arsenic (As) 2019/05/03 93 % 80 - 120

Dissolved Barium (Ba) 2019/05/03 99 % 80 - 120

Dissolved Beryllium (Be) 2019/05/03 96 % 80 - 120

Dissolved Bismuth (Bi) 2019/05/03 97 % 80 - 120

Dissolved Boron (B) 2019/05/03 95 % 80 - 120

Dissolved Cadmium (Cd) 2019/05/03 98 % 80 - 120

Dissolved Calcium (Ca) 2019/05/03 99 % 80 - 120

Dissolved Chromium (Cr) 2019/05/03 95 % 80 - 120

Dissolved Cobalt (Co) 2019/05/03 94 % 80 - 120

Dissolved Copper (Cu) 2019/05/03 90 % 80 - 120

Dissolved Iron (Fe) 2019/05/03 98 % 80 - 120

Dissolved Lead (Pb) 2019/05/03 98 % 80 - 120

Dissolved Magnesium (Mg) 2019/05/03 101 % 80 - 120

Dissolved Manganese (Mn) 2019/05/03 92 % 80 - 120

Dissolved Molybdenum (Mo) 2019/05/03 NC % 80 - 120

Dissolved Nickel (Ni) 2019/05/03 92 % 80 - 120

Dissolved Phosphorus (P) 2019/05/03 105 % 80 - 120

Dissolved Potassium (K) 2019/05/03 102 % 80 - 120

Dissolved Selenium (Se) 2019/05/03 91 % 80 - 120

Dissolved Silver (Ag) 2019/05/03 94 % 80 - 120

Dissolved Sodium (Na) 2019/05/03 NC % 80 - 120

Dissolved Strontium (Sr) 2019/05/03 NC % 80 - 120

Dissolved Thallium (Tl) 2019/05/03 99 % 80 - 120

Dissolved Tin (Sn) 2019/05/03 104 % 80 - 120

Dissolved Titanium (Ti) 2019/05/03 99 % 80 - 120

Dissolved Uranium (U) 2019/05/03 103 % 80 - 120

Dissolved Vanadium (V) 2019/05/03 95 % 80 - 120

Dissolved Zinc (Zn) 2019/05/03 95 % 80 - 120

6102447 MLB Spiked Blank Dissolved Aluminum (Al) 2019/05/03 106 % 80 - 120

Dissolved Antimony (Sb) 2019/05/03 102 % 80 - 120

Dissolved Arsenic (As) 2019/05/03 94 % 80 - 120

Dissolved Barium (Ba) 2019/05/03 100 % 80 - 120

Dissolved Beryllium (Be) 2019/05/03 98 % 80 - 120

Dissolved Bismuth (Bi) 2019/05/03 101 % 80 - 120

Dissolved Boron (B) 2019/05/03 95 % 80 - 120

Dissolved Cadmium (Cd) 2019/05/03 97 % 80 - 120

Dissolved Calcium (Ca) 2019/05/03 100 % 80 - 120

Dissolved Chromium (Cr) 2019/05/03 97 % 80 - 120

Dissolved Cobalt (Co) 2019/05/03 96 % 80 - 120

Dissolved Copper (Cu) 2019/05/03 95 % 80 - 120

Dissolved Iron (Fe) 2019/05/03 99 % 80 - 120

Page 30 of 41

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Lead (Pb) 2019/05/03 99 % 80 - 120

Dissolved Magnesium (Mg) 2019/05/03 105 % 80 - 120

Dissolved Manganese (Mn) 2019/05/03 99 % 80 - 120

Dissolved Molybdenum (Mo) 2019/05/03 100 % 80 - 120

Dissolved Nickel (Ni) 2019/05/03 96 % 80 - 120

Dissolved Phosphorus (P) 2019/05/03 104 % 80 - 120

Dissolved Potassium (K) 2019/05/03 99 % 80 - 120

Dissolved Selenium (Se) 2019/05/03 91 % 80 - 120

Dissolved Silver (Ag) 2019/05/03 95 % 80 - 120

Dissolved Sodium (Na) 2019/05/03 99 % 80 - 120

Dissolved Strontium (Sr) 2019/05/03 100 % 80 - 120

Dissolved Thallium (Tl) 2019/05/03 100 % 80 - 120

Dissolved Tin (Sn) 2019/05/03 102 % 80 - 120

Dissolved Titanium (Ti) 2019/05/03 102 % 80 - 120

Dissolved Uranium (U) 2019/05/03 103 % 80 - 120

Dissolved Vanadium (V) 2019/05/03 97 % 80 - 120

Dissolved Zinc (Zn) 2019/05/03 98 % 80 - 120

6102447 MLB Method Blank Dissolved Aluminum (Al) 2019/05/03 <5.0 ug/L

Dissolved Antimony (Sb) 2019/05/03 <1.0 ug/L

Dissolved Arsenic (As) 2019/05/03 <1.0 ug/L

Dissolved Barium (Ba) 2019/05/03 <1.0 ug/L

Dissolved Beryllium (Be) 2019/05/03 <1.0 ug/L

Dissolved Bismuth (Bi) 2019/05/03 <2.0 ug/L

Dissolved Boron (B) 2019/05/03 <50 ug/L

Dissolved Cadmium (Cd) 2019/05/03 <0.010 ug/L

Dissolved Calcium (Ca) 2019/05/03 <100 ug/L

Dissolved Chromium (Cr) 2019/05/03 <1.0 ug/L

Dissolved Cobalt (Co) 2019/05/03 <0.40 ug/L

Dissolved Copper (Cu) 2019/05/03 <0.50 ug/L

Dissolved Iron (Fe) 2019/05/03 <50 ug/L

Dissolved Lead (Pb) 2019/05/03 <0.50 ug/L

Dissolved Magnesium (Mg) 2019/05/03 <100 ug/L

Dissolved Manganese (Mn) 2019/05/03 <2.0 ug/L

Dissolved Molybdenum (Mo) 2019/05/03 <2.0 ug/L

Dissolved Nickel (Ni) 2019/05/03 <2.0 ug/L

Dissolved Phosphorus (P) 2019/05/03 <100 ug/L

Dissolved Potassium (K) 2019/05/03 <100 ug/L

Dissolved Selenium (Se) 2019/05/03 <1.0 ug/L

Dissolved Silver (Ag) 2019/05/03 <0.10 ug/L

Dissolved Sodium (Na) 2019/05/03 <100 ug/L

Dissolved Strontium (Sr) 2019/05/03 <2.0 ug/L

Dissolved Thallium (Tl) 2019/05/03 <0.10 ug/L

Dissolved Tin (Sn) 2019/05/03 <2.0 ug/L

Dissolved Titanium (Ti) 2019/05/03 <2.0 ug/L

Dissolved Uranium (U) 2019/05/03 <0.10 ug/L

Dissolved Vanadium (V) 2019/05/03 <2.0 ug/L

Dissolved Zinc (Zn) 2019/05/03 <5.0 ug/L

6102447 MLB RPD Dissolved Aluminum (Al) 2019/05/03 0.34 % 20

Dissolved Antimony (Sb) 2019/05/03 NC % 20

Dissolved Arsenic (As) 2019/05/03 0.15 % 20

Dissolved Barium (Ba) 2019/05/03 1.9 % 20

Dissolved Beryllium (Be) 2019/05/03 NC % 20

Dissolved Bismuth (Bi) 2019/05/03 NC % 20

Dissolved Boron (B) 2019/05/03 3.6 % 20
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Dissolved Cadmium (Cd) 2019/05/03 NC % 20

Dissolved Calcium (Ca) 2019/05/03 0.045 % 20

Dissolved Chromium (Cr) 2019/05/03 3.0 % 20

Dissolved Cobalt (Co) 2019/05/03 NC % 20

Dissolved Copper (Cu) 2019/05/03 NC % 20

Dissolved Iron (Fe) 2019/05/03 NC % 20

Dissolved Lead (Pb) 2019/05/03 NC % 20

Dissolved Magnesium (Mg) 2019/05/03 2.8 % 20

Dissolved Manganese (Mn) 2019/05/03 0.085 % 20

Dissolved Molybdenum (Mo) 2019/05/03 0.89 % 20

Dissolved Nickel (Ni) 2019/05/03 NC % 20

Dissolved Phosphorus (P) 2019/05/03 NC % 20

Dissolved Potassium (K) 2019/05/03 1.5 % 20

Dissolved Selenium (Se) 2019/05/03 NC % 20

Dissolved Silver (Ag) 2019/05/03 NC % 20

Dissolved Sodium (Na) 2019/05/03 0.21 % 20

Dissolved Strontium (Sr) 2019/05/03 0.45 % 20

Dissolved Thallium (Tl) 2019/05/03 NC % 20

Dissolved Tin (Sn) 2019/05/03 NC % 20

Dissolved Titanium (Ti) 2019/05/03 NC % 20

Dissolved Uranium (U) 2019/05/03 NC % 20

Dissolved Vanadium (V) 2019/05/03 5.7 % 20

Dissolved Zinc (Zn) 2019/05/03 NC % 20

6103904 KMC QC Standard pH 2019/05/04 100 % 97 - 103

6103904 KMC RPD [JPE947-01] pH 2019/05/04 0.52 % N/A

6103906 KMC Spiked Blank Conductivity 2019/05/04 101 % 80 - 120

6103906 KMC Method Blank Conductivity 2019/05/04 1.1,
RDL=1.0

uS/cm

6103906 KMC RPD [JPE947-01] Conductivity 2019/05/04 0.49 % 10

6103907 KMC QC Standard pH 2019/05/04 101 % 97 - 103

6103907 KMC RPD [JPE954-01] pH 2019/05/04 0.64 % N/A

6103910 KMC Spiked Blank Conductivity 2019/05/04 102 % 80 - 120

6103910 KMC Method Blank Conductivity 2019/05/04 <1.0 uS/cm

6103910 KMC RPD [JPE954-01] Conductivity 2019/05/04 0.00015 % 10

6104716 BAN Matrix Spike [JPE948-01] Total Aluminum (Al) 2019/05/07 98 % 80 - 120

Total Antimony (Sb) 2019/05/07 100 % 80 - 120

Total Arsenic (As) 2019/05/07 95 % 80 - 120

Total Barium (Ba) 2019/05/07 97 % 80 - 120

Total Beryllium (Be) 2019/05/07 95 % 80 - 120

Total Bismuth (Bi) 2019/05/07 99 % 80 - 120

Total Boron (B) 2019/05/07 99 % 80 - 120

Total Cadmium (Cd) 2019/05/07 97 % 80 - 120

Total Calcium (Ca) 2019/05/07 101 % 80 - 120

Total Chromium (Cr) 2019/05/07 95 % 80 - 120

Total Cobalt (Co) 2019/05/07 96 % 80 - 120

Total Copper (Cu) 2019/05/07 93 % 80 - 120

Total Iron (Fe) 2019/05/07 98 % 80 - 120

Total Lead (Pb) 2019/05/07 97 % 80 - 120

Total Magnesium (Mg) 2019/05/07 101 % 80 - 120

Total Manganese (Mn) 2019/05/07 95 % 80 - 120

Total Molybdenum (Mo) 2019/05/07 102 % 80 - 120

Total Nickel (Ni) 2019/05/07 93 % 80 - 120

Total Phosphorus (P) 2019/05/07 105 % 80 - 120

Total Potassium (K) 2019/05/07 98 % 80 - 120
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Total Selenium (Se) 2019/05/07 95 % 80 - 120

Total Silver (Ag) 2019/05/07 95 % 80 - 120

Total Sodium (Na) 2019/05/07 NC % 80 - 120

Total Strontium (Sr) 2019/05/07 97 % 80 - 120

Total Thallium (Tl) 2019/05/07 98 % 80 - 120

Total Tin (Sn) 2019/05/07 101 % 80 - 120

Total Titanium (Ti) 2019/05/07 101 % 80 - 120

Total Uranium (U) 2019/05/07 103 % 80 - 120

Total Vanadium (V) 2019/05/07 97 % 80 - 120

Total Zinc (Zn) 2019/05/07 94 % 80 - 120

6104716 BAN Spiked Blank Total Aluminum (Al) 2019/05/07 104 % 80 - 120

Total Antimony (Sb) 2019/05/07 102 % 80 - 120

Total Arsenic (As) 2019/05/07 98 % 80 - 120

Total Barium (Ba) 2019/05/07 100 % 80 - 120

Total Beryllium (Be) 2019/05/07 97 % 80 - 120

Total Bismuth (Bi) 2019/05/07 101 % 80 - 120

Total Boron (B) 2019/05/07 99 % 80 - 120

Total Cadmium (Cd) 2019/05/07 99 % 80 - 120

Total Calcium (Ca) 2019/05/07 104 % 80 - 120

Total Chromium (Cr) 2019/05/07 97 % 80 - 120

Total Cobalt (Co) 2019/05/07 98 % 80 - 120

Total Copper (Cu) 2019/05/07 96 % 80 - 120

Total Iron (Fe) 2019/05/07 100 % 80 - 120

Total Lead (Pb) 2019/05/07 100 % 80 - 120

Total Magnesium (Mg) 2019/05/07 103 % 80 - 120

Total Manganese (Mn) 2019/05/07 97 % 80 - 120

Total Molybdenum (Mo) 2019/05/07 103 % 80 - 120

Total Nickel (Ni) 2019/05/07 96 % 80 - 120

Total Phosphorus (P) 2019/05/07 106 % 80 - 120

Total Potassium (K) 2019/05/07 100 % 80 - 120

Total Selenium (Se) 2019/05/07 96 % 80 - 120

Total Silver (Ag) 2019/05/07 97 % 80 - 120

Total Sodium (Na) 2019/05/07 99 % 80 - 120

Total Strontium (Sr) 2019/05/07 100 % 80 - 120

Total Thallium (Tl) 2019/05/07 100 % 80 - 120

Total Tin (Sn) 2019/05/07 102 % 80 - 120

Total Titanium (Ti) 2019/05/07 100 % 80 - 120

Total Uranium (U) 2019/05/07 105 % 80 - 120

Total Vanadium (V) 2019/05/07 100 % 80 - 120

Total Zinc (Zn) 2019/05/07 97 % 80 - 120

6104716 BAN Method Blank Total Aluminum (Al) 2019/05/07 <5.0 ug/L

Total Antimony (Sb) 2019/05/07 <1.0 ug/L

Total Arsenic (As) 2019/05/07 <1.0 ug/L

Total Barium (Ba) 2019/05/07 <1.0 ug/L

Total Beryllium (Be) 2019/05/07 <1.0 ug/L

Total Bismuth (Bi) 2019/05/07 <2.0 ug/L

Total Boron (B) 2019/05/07 <50 ug/L

Total Cadmium (Cd) 2019/05/07 <0.010 ug/L

Total Calcium (Ca) 2019/05/07 <100 ug/L

Total Chromium (Cr) 2019/05/07 <1.0 ug/L

Total Cobalt (Co) 2019/05/07 <0.40 ug/L

Total Copper (Cu) 2019/05/07 <0.50 ug/L

Total Iron (Fe) 2019/05/07 <50 ug/L

Total Lead (Pb) 2019/05/07 <0.50 ug/L
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Total Magnesium (Mg) 2019/05/07 <100 ug/L

Total Manganese (Mn) 2019/05/07 <2.0 ug/L

Total Molybdenum (Mo) 2019/05/07 <2.0 ug/L

Total Nickel (Ni) 2019/05/07 <2.0 ug/L

Total Phosphorus (P) 2019/05/07 <100 ug/L

Total Potassium (K) 2019/05/07 <100 ug/L

Total Selenium (Se) 2019/05/07 <1.0 ug/L

Total Silver (Ag) 2019/05/07 <0.10 ug/L

Total Sodium (Na) 2019/05/07 <100 ug/L

Total Strontium (Sr) 2019/05/07 <2.0 ug/L

Total Thallium (Tl) 2019/05/07 <0.10 ug/L

Total Tin (Sn) 2019/05/07 <2.0 ug/L

Total Titanium (Ti) 2019/05/07 <2.0 ug/L

Total Uranium (U) 2019/05/07 <0.10 ug/L

Total Vanadium (V) 2019/05/07 <2.0 ug/L

Total Zinc (Zn) 2019/05/07 <5.0 ug/L

6104716 BAN RPD [JPE947-01] Total Aluminum (Al) 2019/05/07 2.8 % 20

Total Antimony (Sb) 2019/05/07 NC % 20

Total Arsenic (As) 2019/05/07 1.3 % 20

Total Barium (Ba) 2019/05/07 7.0 % 20

Total Beryllium (Be) 2019/05/07 NC % 20

Total Bismuth (Bi) 2019/05/07 NC % 20

Total Boron (B) 2019/05/07 NC % 20

Total Cadmium (Cd) 2019/05/07 NC % 20

Total Calcium (Ca) 2019/05/07 1.2 % 20

Total Chromium (Cr) 2019/05/07 NC % 20

Total Cobalt (Co) 2019/05/07 NC % 20

Total Copper (Cu) 2019/05/07 9.3 % 20

Total Iron (Fe) 2019/05/07 3.0 % 20

Total Lead (Pb) 2019/05/07 NC % 20

Total Magnesium (Mg) 2019/05/07 0.29 % 20

Total Manganese (Mn) 2019/05/07 7.4 % 20

Total Molybdenum (Mo) 2019/05/07 NC % 20

Total Nickel (Ni) 2019/05/07 NC % 20

Total Phosphorus (P) 2019/05/07 NC % 20

Total Potassium (K) 2019/05/07 1.1 % 20

Total Selenium (Se) 2019/05/07 NC % 20

Total Silver (Ag) 2019/05/07 NC % 20

Total Sodium (Na) 2019/05/07 1.7 % 20

Total Strontium (Sr) 2019/05/07 3.4 % 20

Total Thallium (Tl) 2019/05/07 NC % 20

Total Tin (Sn) 2019/05/07 NC % 20

Total Titanium (Ti) 2019/05/07 NC % 20

Total Uranium (U) 2019/05/07 NC % 20

Total Vanadium (V) 2019/05/07 NC % 20

Total Zinc (Zn) 2019/05/07 NC % 20

6104792 NRG Matrix Spike Total Alkalinity (Total as CaCO3) 2019/05/06 100 % 80 - 120

6104792 NRG Spiked Blank Total Alkalinity (Total as CaCO3) 2019/05/06 104 % 80 - 120

6104792 NRG Method Blank Total Alkalinity (Total as CaCO3) 2019/05/06 <5.0 mg/L

6104792 NRG RPD Total Alkalinity (Total as CaCO3) 2019/05/06 0.52 % 25

6104797 NRG Matrix Spike Dissolved Chloride (Cl-) 2019/05/06 NC % 80 - 120

6104797 NRG Spiked Blank Dissolved Chloride (Cl-) 2019/05/06 98 % 80 - 120

6104797 NRG Method Blank Dissolved Chloride (Cl-) 2019/05/06 <1.0 mg/L

6104797 NRG RPD Dissolved Chloride (Cl-) 2019/05/06 0.32 % 25
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6104799 NRG Matrix Spike Dissolved Sulphate (SO4) 2019/05/06 99 % 80 - 120

6104799 NRG Spiked Blank Dissolved Sulphate (SO4) 2019/05/06 99 % 80 - 120

6104799 NRG Method Blank Dissolved Sulphate (SO4) 2019/05/06 <2.0 mg/L

6104799 NRG RPD Dissolved Sulphate (SO4) 2019/05/06 1.6 % 25

6104802 NRG Matrix Spike Reactive Silica (SiO2) 2019/05/06 96 % 80 - 120

6104802 NRG Spiked Blank Reactive Silica (SiO2) 2019/05/06 101 % 80 - 120

6104802 NRG Method Blank Reactive Silica (SiO2) 2019/05/06 <0.50 mg/L

6104802 NRG RPD Reactive Silica (SiO2) 2019/05/06 0.14 % 25

6104804 NRG Spiked Blank Colour 2019/05/06 98 % 80 - 120

6104804 NRG Method Blank Colour 2019/05/06 <5.0 TCU

6104804 NRG RPD Colour 2019/05/06 15 % 20

6104806 NRG Matrix Spike Orthophosphate (P) 2019/05/07 92 % 80 - 120

6104806 NRG Spiked Blank Orthophosphate (P) 2019/05/07 97 % 80 - 120

6104806 NRG Method Blank Orthophosphate (P) 2019/05/07 <0.010 mg/L

6104806 NRG RPD Orthophosphate (P) 2019/05/07 NC % 25

6104810 NRG Matrix Spike Nitrate + Nitrite (N) 2019/05/06 94 % 80 - 120

6104810 NRG Spiked Blank Nitrate + Nitrite (N) 2019/05/06 94 % 80 - 120

6104810 NRG Method Blank Nitrate + Nitrite (N) 2019/05/06 <0.050 mg/L

6104810 NRG RPD Nitrate + Nitrite (N) 2019/05/06 2.1 % 25

6104813 NRG Matrix Spike Nitrite (N) 2019/05/06 98 % 80 - 120

6104813 NRG Spiked Blank Nitrite (N) 2019/05/06 103 % 80 - 120

6104813 NRG Method Blank Nitrite (N) 2019/05/06 <0.010 mg/L

6104813 NRG RPD Nitrite (N) 2019/05/06 NC % 20

6104816 NRG Matrix Spike Total Alkalinity (Total as CaCO3) 2019/05/06 NC % 80 - 120

6104816 NRG Spiked Blank Total Alkalinity (Total as CaCO3) 2019/05/06 106 % 80 - 120

6104816 NRG Method Blank Total Alkalinity (Total as CaCO3) 2019/05/06 <5.0 mg/L

6104816 NRG RPD Total Alkalinity (Total as CaCO3) 2019/05/06 1.1 % 25

6104818 NRG Matrix Spike Dissolved Chloride (Cl-) 2019/05/06 NC % 80 - 120

6104818 NRG Spiked Blank Dissolved Chloride (Cl-) 2019/05/06 98 % 80 - 120

6104818 NRG Method Blank Dissolved Chloride (Cl-) 2019/05/06 <1.0 mg/L

6104818 NRG RPD Dissolved Chloride (Cl-) 2019/05/06 0.15 % 25

6104820 NRG Matrix Spike Dissolved Sulphate (SO4) 2019/05/06 97 % 80 - 120

6104820 NRG Spiked Blank Dissolved Sulphate (SO4) 2019/05/06 101 % 80 - 120

6104820 NRG Method Blank Dissolved Sulphate (SO4) 2019/05/06 <2.0 mg/L

6104820 NRG RPD Dissolved Sulphate (SO4) 2019/05/06 0.28 % 25

6104822 NRG Matrix Spike Reactive Silica (SiO2) 2019/05/06 NC % 80 - 120

6104822 NRG Spiked Blank Reactive Silica (SiO2) 2019/05/06 105 % 80 - 120

6104822 NRG Method Blank Reactive Silica (SiO2) 2019/05/06 <0.50 mg/L

6104822 NRG RPD Reactive Silica (SiO2) 2019/05/06 0.0089 % 25

6104823 NRG Spiked Blank Colour 2019/05/06 97 % 80 - 120

6104823 NRG Method Blank Colour 2019/05/06 <5.0 TCU

6104823 NRG RPD Colour 2019/05/06 11 % 20

6104825 NRG Matrix Spike Orthophosphate (P) 2019/05/07 87 % 80 - 120

6104825 NRG Spiked Blank Orthophosphate (P) 2019/05/07 92 % 80 - 120

6104825 NRG Method Blank Orthophosphate (P) 2019/05/07 <0.010 mg/L

6104825 NRG RPD Orthophosphate (P) 2019/05/07 0.11 % 25

6104827 NRG Matrix Spike Nitrate + Nitrite (N) 2019/05/06 93 % 80 - 120

6104827 NRG Spiked Blank Nitrate + Nitrite (N) 2019/05/06 95 % 80 - 120

6104827 NRG Method Blank Nitrate + Nitrite (N) 2019/05/06 <0.050 mg/L

6104827 NRG RPD Nitrate + Nitrite (N) 2019/05/06 NC % 25

6104828 NRG Matrix Spike Nitrite (N) 2019/05/06 101 % 80 - 120

6104828 NRG Spiked Blank Nitrite (N) 2019/05/06 101 % 80 - 120

6104828 NRG Method Blank Nitrite (N) 2019/05/06 <0.010 mg/L

6104828 NRG RPD Nitrite (N) 2019/05/06 NC % 20
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6104961 SDN RPD [JPE927-01] Moisture 2019/05/06 1.8 % 25

6105340 YXU Matrix Spike Isobutylbenzene - Volatile 2019/05/06 124 (1) % 60 - 130

Benzene 2019/05/06 99 % 60 - 130

Toluene 2019/05/06 99 % 60 - 130

Ethylbenzene 2019/05/06 106 % 60 - 130

Total Xylenes 2019/05/06 102 % 60 - 130

6105340 YXU Spiked Blank Isobutylbenzene - Volatile 2019/05/06 97 % 60 - 130

Benzene 2019/05/06 97 % 60 - 140

Toluene 2019/05/06 99 % 60 - 140

Ethylbenzene 2019/05/06 100 % 60 - 140

Total Xylenes 2019/05/06 100 % 60 - 140

6105340 YXU Method Blank Isobutylbenzene - Volatile 2019/05/06 106 % 60 - 130

Benzene 2019/05/06 <0.025 mg/kg

Toluene 2019/05/06 <0.050 mg/kg

Ethylbenzene 2019/05/06 <0.025 mg/kg

Total Xylenes 2019/05/06 <0.050 mg/kg

C6 - C10 (less BTEX) 2019/05/06 <2.5 mg/kg

6105340 YXU RPD Benzene 2019/05/06 NC % 50

Toluene 2019/05/06 NC % 50

Ethylbenzene 2019/05/06 NC % 50

Total Xylenes 2019/05/06 NC % 50

C6 - C10 (less BTEX) 2019/05/06 2.7 % 50

6105432 BKE Matrix Spike Total Cyanide (CN) 2019/05/07 96 % 80 - 120

6105432 BKE Spiked Blank Total Cyanide (CN) 2019/05/07 103 % 80 - 120

6105432 BKE Method Blank Total Cyanide (CN) 2019/05/07 <0.0050 mg/L

6105432 BKE RPD Total Cyanide (CN) 2019/05/07 NC % 20

6105437 BKE Matrix Spike Total Cyanide (CN) 2019/05/07 99 % 80 - 120

6105437 BKE Spiked Blank Total Cyanide (CN) 2019/05/07 101 % 80 - 120

6105437 BKE Method Blank Total Cyanide (CN) 2019/05/07 <0.0050 mg/L

6105437 BKE RPD Total Cyanide (CN) 2019/05/07 4.6 % 20

6106756 BAN Matrix Spike Acid Extractable Antimony (Sb) 2019/05/07 96 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 100 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 102 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 102 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 98 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 100 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 104 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 102 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 NC % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 106 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 93 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 93 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 100 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 102 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 100 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 98 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 94 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 NC % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 102 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 98 % 75 - 125
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Acid Extractable Zinc (Zn) 2019/05/07 NC % 75 - 125

6106756 BAN Spiked Blank Acid Extractable Antimony (Sb) 2019/05/07 101 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 100 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 99 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 100 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 103 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 99 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 101 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 98 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 99 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 103 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 101 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 99 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 95 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 98 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 101 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 102 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 98 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 98 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 104 % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 100 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 99 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/07 97 % 75 - 125

6106756 BAN Method Blank Acid Extractable Aluminum (Al) 2019/05/07 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/07 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/07 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/07 <5.0 mg/kg

Acid Extractable Beryllium (Be) 2019/05/07 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/07 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/07 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/07 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/07 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/07 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/07 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/07 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/07 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/07 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/07 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/07 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/07 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/07 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/07 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/07 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/07 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/07 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/07 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/07 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/07 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/07 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/07 <5.0 mg/kg

6106756 BAN RPD Acid Extractable Lead (Pb) 2019/05/07 10 % 35
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6106758 BAN Matrix Spike [JPE920-01] Acid Extractable Antimony (Sb) 2019/05/08 84 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/08 NC % 75 - 125

Acid Extractable Barium (Ba) 2019/05/08 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/08 93 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/08 99 % 75 - 125

Acid Extractable Boron (B) 2019/05/08 87 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/08 92 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/08 88 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/08 NC % 75 - 125

Acid Extractable Copper (Cu) 2019/05/08 88 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/08 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/08 94 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/08 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/08 93 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/08 91 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/08 90 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/08 94 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/08 92 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/08 90 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/08 97 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/08 98 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/08 96 % 75 - 125

Acid Extractable Uranium (U) 2019/05/08 93 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/08 NC % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/08 NC % 75 - 125

6106758 BAN Spiked Blank Acid Extractable Antimony (Sb) 2019/05/07 101 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 98 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 99 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 101 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 102 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 97 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 97 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 95 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 99 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 103 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 98 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 98 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 98 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 96 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 100 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 98 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 96 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 100 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 100 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 103 % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 99 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 98 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/07 94 % 75 - 125

6106758 BAN Method Blank Acid Extractable Aluminum (Al) 2019/05/07 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/07 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/07 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/07 <5.0 mg/kg
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Acid Extractable Beryllium (Be) 2019/05/07 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/07 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/07 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/07 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/07 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/07 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/07 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/07 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/07 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/07 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/07 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/07 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/07 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/07 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/07 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/07 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/07 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/07 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/07 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/07 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/07 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/07 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/07 <5.0 mg/kg

6106758 BAN RPD [JPE920-01] Acid Extractable Aluminum (Al) 2019/05/08 3.6 % 35

Acid Extractable Antimony (Sb) 2019/05/08 NC % 35

Acid Extractable Arsenic (As) 2019/05/08 3.5 % 35

Acid Extractable Barium (Ba) 2019/05/08 5.4 % 35

Acid Extractable Beryllium (Be) 2019/05/08 NC % 35

Acid Extractable Bismuth (Bi) 2019/05/08 NC % 35

Acid Extractable Boron (B) 2019/05/08 NC % 35

Acid Extractable Cadmium (Cd) 2019/05/08 3.1 % 35

Acid Extractable Chromium (Cr) 2019/05/08 2.0 % 35

Acid Extractable Cobalt (Co) 2019/05/08 1.4 % 35

Acid Extractable Copper (Cu) 2019/05/08 1.2 % 35

Acid Extractable Iron (Fe) 2019/05/08 1.6 % 35

Acid Extractable Lead (Pb) 2019/05/08 3.0 % 35

Acid Extractable Lithium (Li) 2019/05/08 2.2 % 35

Acid Extractable Manganese (Mn) 2019/05/08 3.2 % 35

Acid Extractable Mercury (Hg) 2019/05/08 2.6 % 35

Acid Extractable Molybdenum (Mo) 2019/05/08 NC % 35

Acid Extractable Nickel (Ni) 2019/05/08 2.2 % 35

Acid Extractable Rubidium (Rb) 2019/05/08 5.8 % 35

Acid Extractable Selenium (Se) 2019/05/08 4.8 % 35

Acid Extractable Silver (Ag) 2019/05/08 NC % 35

Acid Extractable Strontium (Sr) 2019/05/08 0.44 % 35

Acid Extractable Thallium (Tl) 2019/05/08 7.7 % 35

Acid Extractable Tin (Sn) 2019/05/08 14 % 35

Acid Extractable Uranium (U) 2019/05/08 0.43 % 35

Acid Extractable Vanadium (V) 2019/05/08 2.4 % 35

Acid Extractable Zinc (Zn) 2019/05/08 1.8 % 35

6106759 BBD QC Standard Organic Carbon (TOC) 2019/05/09 90 % 75 - 125

6106759 BBD Method Blank Organic Carbon (TOC) 2019/05/09 <0.50 g/kg

6106759 BBD RPD Organic Carbon (TOC) 2019/05/09 4.9 % 35

6106993 SRM Matrix Spike Nitrogen (Ammonia Nitrogen) 2019/05/07 91 % 80 - 120
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6106993 SRM Spiked Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 99 % 80 - 120

6106993 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 <0.050 mg/L

6106993 SRM RPD Nitrogen (Ammonia Nitrogen) 2019/05/07 2.0 % 20

6106998 SRM Matrix Spike [JPE947-06] Nitrogen (Ammonia Nitrogen) 2019/05/07 83 % 80 - 120

6106998 SRM Spiked Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 102 % 80 - 120

6106998 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 <0.050 mg/L

6106998 SRM RPD [JPE947-06] Nitrogen (Ammonia Nitrogen) 2019/05/07 NC % 20

6107943 KMC QC Standard Turbidity 2019/05/07 102 % 80 - 120

6107943 KMC Spiked Blank Turbidity 2019/05/07 102 % 80 - 120

6107943 KMC Method Blank Turbidity 2019/05/07 <0.10 NTU

6107943 KMC RPD Turbidity 2019/05/07 6.5 % 20

6107949 KMC QC Standard Turbidity 2019/05/07 102 % 80 - 120

6107949 KMC Spiked Blank Turbidity 2019/05/07 102 % 80 - 120

6107949 KMC Method Blank Turbidity 2019/05/07 <0.10 NTU

6107949 KMC RPD Turbidity 2019/05/07 NC % 20

6109397 NRG Matrix Spike [JPE927-01] Sulphate (SO4) 2019/05/08 98 % 80 - 120

6109397 NRG Spiked Blank Sulphate (SO4) 2019/05/08 99 % 80 - 120

6109397 NRG Method Blank Sulphate (SO4) 2019/05/08 <10 mg/kg

6109397 NRG RPD [JPE927-01] Sulphate (SO4) 2019/05/08 6.7 % 25

6118321 GGC Spiked Blank Total Cyanide (CN) 2019/05/10 87 % 75 - 125

6118321 GGC Method Blank Total Cyanide (CN) 2019/05/10 <0.50 mg/kg

6127324 éBA QC Standard Total Sulphur (S) 2019/05/09 95 % 77 - 128

6127324 éBA Method Blank Total Sulphur (S) 2019/05/09 <0.010 % g/g

6127324 éBA RPD [JPE917-01] Total Sulphur (S) 2019/05/09 0.50 % 30

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

(1) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.
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The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anastassia Hamanov, Scientific Specialist

Caroline Bougie, B.Sc. Chemist

Eric Dearman, Scientific Specialist

Mike MacGillivray, Scientific Specialist (Inorganics)

Noureddine Chafiaai, B.Sc., Chemist

Rosemarie MacDonald, Scientific Specialist (Organics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B933641
Received: 2019/05/04, 10:56

CERTIFICATE OF ANALYSIS

Your Project #: B9B5460
Your C.O.C. #: b9b5460

Report Date: 2019/05/17
Report #: R2724453

Version: 2 - Final

Attention: BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS
200 BLUEWATER ROAD, SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Sample Matrix: Sediment
# Samples Received: 3

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Cyanide (Total) (1, 2) 2 2019/05/15 2019/05/16 CAL SOP-00270 SM 23 4500-CN m

Elements by ICPMS (total) 3 2019/05/14 2019/05/14 BBY7SOP-00004 /
BBY7SOP-00001

EPA 6020b R2 m

Moisture 3 2019/05/13 2019/05/14 BBY8SOP-00017 BCMOE BCLM Dec2000 m

pH (2:1 DI Water Extract) 3 2019/05/14 2019/05/14 BBY6SOP-00028 BCMOE BCLM Mar2005 m

Sulphate in Soil (5:1 DI Water Extract) 3 2019/05/14 2019/05/15 BBY6SOP-00017 SM 22 4500-SO42- E m

Sulphide in Soil 3 2019/05/13 2019/05/15 BBY6SOP-00052, EPA-821-R-91-100 m

Total Organic Carbon LECO Method (1) 2 N/A 2019/05/15 CAL SOP-00243 LECO 203-821-498 m

Total Organic Carbon LECO Method (1) 1 N/A 2019/05/17 CAL SOP-00243 LECO 203-821-498 m

Sample Matrix: Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Conductance - water 5 N/A 2019/05/14 BBY6SOP-00026 SM 22 2510 B m

Hardness (calculated as CaCO3) 5 N/A 2019/05/14 BBY WI-00033 Auto Calc

Mercury (Dissolved) by CV 5 N/A 2019/05/14 BBY7SOP-00015 BCMOE BCLM Oct2013 m

Na, K, Ca, Mg, S by CRC ICPMS (diss.) 5 N/A 2019/05/14 BBY WI-00033 Auto Calc

Elements by CRC ICPMS (dissolved) 5 N/A 2019/05/14 BBY7SOP-00002 EPA 6020b R2 m

Filter and HNO3 Preserve for Metals 5 N/A 2019/05/13 BBY7 WI-00004 SM 23 3030B m

pH Water (3) 5 N/A 2019/05/14 BBY6SOP-00026 SM 22 4500-H+ B m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
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MAXXAM JOB #: B933641
Received: 2019/05/04, 10:56

CERTIFICATE OF ANALYSIS

Your Project #: B9B5460
Your C.O.C. #: b9b5460

Report Date: 2019/05/17
Report #: R2724453

Version: 2 - Final

Attention: BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS
200 BLUEWATER ROAD, SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Calgary Environmental
(2) Free cyanide will complex with soil iron, producing anomalously low recoveries.  Thus a failed spike recovery does not invalidate a negative result on the native sample.
(3) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Eva Sénéchal, Key Account Specialist
Email: esenechal@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

RESULTS OF CHEMICAL ANALYSES OF  SEDIMENT

Maxxam ID VQ0700

Sampling Date 2018/04/25

COC Number b9b5460

UNITS
2019SS10(3.36-3.56m)

(JPE940)
Lab-Dup

RDL QC Batch

Misc. Inorganics

Soluble (5:1) Sulphate (SO4) mg/kg <100 100 9417535

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

Maxxam ID VQ0693 VQ0694 VQ0694 VQ0700

Sampling Date 2019/04/25 2019/04/25 2019/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) RDL 2019SED12A(JPE929)
2019SED12A(JPE929)

Lab-Dup
2019SS10(3.36-3.56m)

(JPE940)
RDL QC Batch

Misc. Inorganics

Soluble (5:1) Sulphate (SO4) mg/kg 585 100 170 N/A <100 100 9417535

Total Cyanide (CN) mg/kg 0.36 0.20 <0.40 0.42 N/A 0.40 9418529

MISCELLANEOUS

Sulphide ug/g 0.45 0.30 32.7 N/A <0.30 0.30 9415117

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

PHYSICAL TESTING (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) QC Batch 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)
RDL QC Batch

Physical Properties

Moisture % 26 9415518 34 21 0.30 9415903

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

MISCELLANEOUS (SEDIMENT)

Maxxam ID VQ0700 VQ0700

Sampling Date 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460

UNITS
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Misc. Inorganics

Total Organic Carbon (C) % 0.29 0.26 0.050 9422751

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

Maxxam ID VQ0693 VQ0693 VQ0694

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927)
2019SED10A(JPE927)

Lab-Dup
2019SED12A(JPE929) RDL QC Batch

Misc. Inorganics

Total Organic Carbon (C) % 0.13 0.12 0.88 0.050 9418647

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

RESULTS OF CHEMICAL ANALYSES OF  WATER

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A LAB N/A 9415419

Physical Properties

Conductivity uS/cm 262 2.0 9418322

pH pH 6.65 N/A 9418321

RDL = Reportable Detection Limit

N/A = Not Applicable

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) 2019PW2(JPE933) 2019PW3(JPE934) 2019PW4(JPE935) RDL QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A LAB LAB LAB LAB N/A 9415419

Physical Properties

Conductivity uS/cm 472 650 614 483 2.0 9418322

pH pH 7.56 7.51 6.78 6.87 N/A 9418321

RDL = Reportable Detection Limit

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR/CCME METALS IN SOIL WITH HG (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Physical Properties

Soluble (2:1) pH pH 5.81 6.19 5.46 5.48 N/A 9416453

Total Metals by ICPMS

Total Aluminum (Al) mg/kg 13500 13900 10600 10700 100 9416441

Total Antimony (Sb) mg/kg 9.36 7.38 0.24 0.24 0.10 9416441

Total Arsenic (As) mg/kg 6480 4830 16.4 17.0 0.50 9416441

Total Barium (Ba) mg/kg 54.5 64.4 25.0 25.3 0.10 9416441

Total Beryllium (Be) mg/kg 0.37 0.42 0.27 0.27 0.20 9416441

Total Bismuth (Bi) mg/kg 0.89 0.85 0.14 0.14 0.10 9416441

Total Cadmium (Cd) mg/kg 0.176 0.268 0.075 0.065 0.050 9416441

Total Calcium (Ca) mg/kg 4810 3980 2120 2090 100 9416441

Total Chromium (Cr) mg/kg 15.9 15.9 17.1 17.0 1.0 9416441

Total Cobalt (Co) mg/kg 18.5 17.9 10.4 10.3 0.30 9416441

Total Copper (Cu) mg/kg 50.5 52.1 18.0 17.8 0.50 9416441

Total Iron (Fe) mg/kg 33600 32100 20500 20700 100 9416441

Total Lead (Pb) mg/kg 57.3 54.0 9.66 10.1 0.10 9416441

Total Magnesium (Mg) mg/kg 9780 9090 6240 6270 100 9416441

Total Manganese (Mn) mg/kg 703 1210 390 392 0.20 9416441

Total Mercury (Hg) mg/kg 4.55 5.35 <0.050 <0.050 0.050 9416441

Total Molybdenum (Mo) mg/kg 0.23 0.28 0.45 0.44 0.10 9416441

Total Nickel (Ni) mg/kg 38.5 35.6 24.4 23.9 0.80 9416441

Total Phosphorus (P) mg/kg 731 694 665 655 10 9416441

Total Potassium (K) mg/kg 4520 4370 700 715 100 9416441

Total Selenium (Se) mg/kg <0.50 <0.50 <0.50 <0.50 0.50 9416441

Total Silver (Ag) mg/kg 0.157 0.164 <0.050 <0.050 0.050 9416441

Total Sodium (Na) mg/kg <100 <100 <100 <100 100 9416441

Total Strontium (Sr) mg/kg 20.5 18.6 14.9 15.1 0.10 9416441

Total Sulphur (S) mg/kg N/A 2950 <500 <500 500 9416441

Total Thallium (Tl) mg/kg 0.304 0.327 0.055 0.055 0.050 9416441

Total Tin (Sn) mg/kg 0.28 0.36 0.23 0.26 0.10 9416441

Total Titanium (Ti) mg/kg 610 582 498 511 1.0 9416441

Total Vanadium (V) mg/kg 16.4 16.8 14.0 14.1 2.0 9416441

Total Zinc (Zn) mg/kg 119 135 51.8 52.1 1.0 9416441

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR/CCME METALS IN SOIL WITH HG (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Total Zirconium (Zr) mg/kg 29.3 22.8 6.06 6.29 0.50 9416441

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) RDL 2019PW2(JPE933) 2019PW3(JPE934) RDL 2019PW4(JPE935) RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 82.3 0.50 129 105 0.50 75.6 0.50 9407523

Elements

Dissolved Mercury (Hg) ug/L 0.0099 0.0020 0.0120 0.0074 0.0020 0.0048 0.0020 9416652

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 94 15 34 45 30 53 15 9415624

Dissolved Antimony (Sb) ug/L <2.5 2.5 <5.0 <5.0 5.0 <2.5 2.5 9415624

Dissolved Arsenic (As) ug/L 137 0.50 203 146 1.0 298 0.50 9415624

Dissolved Barium (Ba) ug/L 135 5.0 307 292 10 202 5.0 9415624

Dissolved Beryllium (Be) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Bismuth (Bi) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Boron (B) ug/L <250 250 <500 <500 500 <250 250 9415624

Dissolved Cadmium (Cd) ug/L <0.050 0.050 <0.10 <0.10 0.10 <0.050 0.050 9415624

Dissolved Chromium (Cr) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Cobalt (Co) ug/L 16.0 1.0 15.1 38.8 2.0 40.3 1.0 9415624

Dissolved Copper (Cu) ug/L <1.0 1.0 <2.0 <2.0 2.0 <1.0 1.0 9415624

Dissolved Iron (Fe) ug/L 7720 25 7550 14500 50 20500 25 9415624

Dissolved Lead (Pb) ug/L <1.0 1.0 <2.0 <2.0 2.0 <1.0 1.0 9415624

Dissolved Lithium (Li) ug/L <10 10 <20 <20 20 <10 10 9415624

Dissolved Manganese (Mn) ug/L 29500 5.0 51600 49500 10 30200 5.0 9415624

Dissolved Molybdenum (Mo) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Nickel (Ni) ug/L <5.0 5.0 <10 <10 10 7.8 5.0 9415624

Dissolved Selenium (Se) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Silicon (Si) ug/L 2460 500 1910 2950 1000 4100 500 9415624

Dissolved Silver (Ag) ug/L <0.10 0.10 <0.20 <0.20 0.20 <0.10 0.10 9415624

Dissolved Strontium (Sr) ug/L 110 5.0 153 134 10 92.2 5.0 9415624

Dissolved Thallium (Tl) ug/L <0.050 0.050 <0.10 <0.10 0.10 <0.050 0.050 9415624

Dissolved Tin (Sn) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Titanium (Ti) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Uranium (U) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Vanadium (V) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Zinc (Zn) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Zirconium (Zr) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Calcium (Ca) mg/L 26.9 0.25 41.4 34.2 0.50 24.7 0.25 9407531

Dissolved Magnesium (Mg) mg/L 3.71 0.25 6.16 4.86 0.50 3.36 0.25 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) RDL 2019PW2(JPE933) 2019PW3(JPE934) RDL 2019PW4(JPE935) RDL QC Batch

Dissolved Potassium (K) mg/L 1.83 0.25 2.51 1.97 0.50 1.67 0.25 9407531

Dissolved Sodium (Na) mg/L 31.7 0.25 37.2 34.9 0.50 27.3 0.25 9407531

Dissolved Sulphur (S) mg/L 31 15 69 75 30 44 15 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 24.4 0.50 9407523

Elements

Dissolved Mercury (Hg) ug/L     0.98 (1) 0.10 9416652

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 1070 3.0 9415624

Dissolved Antimony (Sb) ug/L 10.8 0.50 9415624

Dissolved Arsenic (As) ug/L 129 0.10 9415624

Dissolved Barium (Ba) ug/L 30.6 1.0 9415624

Dissolved Beryllium (Be) ug/L <0.10 0.10 9415624

Dissolved Bismuth (Bi) ug/L <1.0 1.0 9415624

Dissolved Boron (B) ug/L <50 50 9415624

Dissolved Cadmium (Cd) ug/L 0.041 0.010 9415624

Dissolved Chromium (Cr) ug/L <1.0 1.0 9415624

Dissolved Cobalt (Co) ug/L 3.79 0.20 9415624

Dissolved Copper (Cu) ug/L 5.31 0.20 9415624

Dissolved Iron (Fe) ug/L 757 5.0 9415624

Dissolved Lead (Pb) ug/L 5.92 0.20 9415624

Dissolved Lithium (Li) ug/L <2.0 2.0 9415624

Dissolved Manganese (Mn) ug/L 1960 1.0 9415624

Dissolved Molybdenum (Mo) ug/L <1.0 1.0 9415624

Dissolved Nickel (Ni) ug/L 3.1 1.0 9415624

Dissolved Selenium (Se) ug/L 0.13 0.10 9415624

Dissolved Silicon (Si) ug/L 7310 100 9415624

Dissolved Silver (Ag) ug/L 0.056 0.020 9415624

Dissolved Strontium (Sr) ug/L 31.7 1.0 9415624

Dissolved Thallium (Tl) ug/L 0.060 0.010 9415624

Dissolved Tin (Sn) ug/L <5.0 5.0 9415624

Dissolved Titanium (Ti) ug/L 18.2 5.0 9415624

Dissolved Uranium (U) ug/L 0.14 0.10 9415624

Dissolved Vanadium (V) ug/L <5.0 5.0 9415624

Dissolved Zinc (Zn) ug/L <5.0 5.0 9415624

Dissolved Zirconium (Zr) ug/L 2.35 0.10 9415624

Dissolved Calcium (Ca) mg/L 7.27 0.050 9407531

RDL = Reportable Detection Limit

(1) Detection limit raised due to interferent.
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Dissolved Magnesium (Mg) mg/L 1.51 0.050 9407531

Dissolved Potassium (K) mg/L 2.17 0.050 9407531

Dissolved Sodium (Na) mg/L 33.5 0.050 9407531

Dissolved Sulphur (S) mg/L 10.9 3.0 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.0°C

Sample  VQ0693 [2019SED10A(JPE927)]  : Sample analyzed past method specified hold time for Moisture. Sample analyzed past method specified hold
time for Sulphide in Soil. Exceedance of hold time increases the uncertainty of test results but does not necessarily imply that results are compromised.
Sample received past method specified hold time for Sulphide in Soil. Sample was analyzed past method specified hold time for Total Sulphide.

Sample  VQ0694 [2019SED12A(JPE929)]  : Sample analyzed past method specified hold time for Moisture. Sample analyzed past method specified hold
time for Sulphide in Soil. Exceedance of hold time increases the uncertainty of test results but does not necessarily imply that results are compromised.
Sample received past method specified hold time for Sulphide in Soil. Sample was analyzed past method specified hold time for Total Sulphide.

Sample  VQ0695 [2019PW1(JPE932)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0696 [2019PW2(JPE933)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0697 [2019PW3(JPE934)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0698 [2019PW4(JPE935)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0699 [2019PW5(JPE936)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling. Sample was analyzed past method specified hold time for Conductance - water. Exceedance of hold time increases the
uncertainty of test results but does not necessarily imply that results are compromised. Sample received past method specified hold time for
Conductance - water.

Sample  VQ0700 [2019SS10(3.36-3.56m)(JPE940)]  : Sample analyzed past method specified hold time for Moisture. Sample received past method
specified hold time for Moisture. Sample analyzed past method specified hold time for Sulphide in Soil. Exceedance of hold time increases the
uncertainty of test results but does not necessarily imply that results are compromised. Sample received past method specified hold time for Sulphide
in Soil. Sample analyzed past method specified hold time for pH (2:1 DI Water Extract). Sample received past method specified hold time for pH (2:1 DI
Water Extract). Sample analyzed past method specified hold time for Sulphate in Soil (5:1 DI Water Extract). Sample received past method specified
hold time for Sulphate in Soil (5:1 DI Water Extract). Sample was analyzed past method specified hold time for Total Sulphide.

Sample VQ0695 [2019PW1(JPE932)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0696 [2019PW2(JPE933)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0697 [2019PW3(JPE934)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0698 [2019PW4(JPE935)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER) Comments

Results relate only to the items tested.
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MAXXAM ANALYTICS
Client Project #: B9B5460

QUALITY ASSURANCE REPORTMaxxam Job #: B933641
Report Date: 2019/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9415117 Sulphide 2019/05/15 NC 75 - 125 84 75 - 125 <0.50 ug/g NC 30

9415518 Moisture 2019/05/14 <0.30 % 4.0 20

9415624 Dissolved Aluminum (Al) 2019/05/14 93 80 - 120 103 80 - 120 <3.0 ug/L NC 20

9415624 Dissolved Antimony (Sb) 2019/05/14 97 80 - 120 102 80 - 120 <0.50 ug/L NC 20

9415624 Dissolved Arsenic (As) 2019/05/14 105 80 - 120 101 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Barium (Ba) 2019/05/14 100 80 - 120 105 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Beryllium (Be) 2019/05/14 83 80 - 120 92 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Bismuth (Bi) 2019/05/14 95 80 - 120 109 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Boron (B) 2019/05/14 95 80 - 120 103 80 - 120 <50 ug/L NC 20

9415624 Dissolved Cadmium (Cd) 2019/05/14 93 80 - 120 103 80 - 120 <0.010 ug/L NC 20

9415624 Dissolved Chromium (Cr) 2019/05/14 92 80 - 120 98 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Cobalt (Co) 2019/05/14 89 80 - 120 97 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Copper (Cu) 2019/05/14 83 80 - 120 96 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Iron (Fe) 2019/05/14 96 80 - 120 104 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Lead (Pb) 2019/05/14 99 80 - 120 108 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Lithium (Li) 2019/05/14 NC 80 - 120 93 80 - 120 <2.0 ug/L NC 20

9415624 Dissolved Manganese (Mn) 2019/05/14 98 80 - 120 105 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Molybdenum (Mo) 2019/05/14 NC 80 - 120 102 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Nickel (Ni) 2019/05/14 85 80 - 120 98 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Selenium (Se) 2019/05/14 100 80 - 120 99 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Silicon (Si) 2019/05/14 94 80 - 120 105 80 - 120 <100 ug/L NC 20

9415624 Dissolved Silver (Ag) 2019/05/14 88 80 - 120 104 80 - 120 <0.020 ug/L NC 20

9415624 Dissolved Strontium (Sr) 2019/05/14 NC 80 - 120 112 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Thallium (Tl) 2019/05/14 100 80 - 120 108 80 - 120 <0.010 ug/L NC 20

9415624 Dissolved Tin (Sn) 2019/05/14 98 80 - 120 104 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Titanium (Ti) 2019/05/14 101 80 - 120 103 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Uranium (U) 2019/05/14 117 80 - 120 116 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Vanadium (V) 2019/05/14 97 80 - 120 99 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Zinc (Zn) 2019/05/14 91 80 - 120 102 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Zirconium (Zr) 2019/05/14 105 80 - 120 106 80 - 120 <0.10 ug/L NC 20

9415903 Moisture 2019/05/14 <0.30 % 4.8 20

9416441 Total Aluminum (Al) 2019/05/14 <100 mg/kg 0.72 40 94 70 - 130

9416441 Total Antimony (Sb) 2019/05/14 100 75 - 125 104 75 - 125 <0.10 mg/kg 2.2 30 116 70 - 130
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MAXXAM ANALYTICS
Client Project #: B9B5460

QUALITY ASSURANCE REPORT(CONT'D)Maxxam Job #: B933641
Report Date: 2019/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9416441 Total Arsenic (As) 2019/05/14 103 75 - 125 101 75 - 125 <0.50 mg/kg 3.3 30 95 70 - 130

9416441 Total Barium (Ba) 2019/05/14 103 75 - 125 106 75 - 125 <0.10 mg/kg 1.0 40 101 70 - 130

9416441 Total Beryllium (Be) 2019/05/14 102 75 - 125 101 75 - 125 <0.20 mg/kg 0.099 30 102 70 - 130

9416441 Total Bismuth (Bi) 2019/05/14 <0.10 mg/kg 0.10 30

9416441 Total Cadmium (Cd) 2019/05/14 101 75 - 125 104 75 - 125 <0.050 mg/kg 14 30 107 70 - 130

9416441 Total Calcium (Ca) 2019/05/14 <100 mg/kg 1.4 30 97 70 - 130

9416441 Total Chromium (Cr) 2019/05/14 101 75 - 125 103 75 - 125 <1.0 mg/kg 0.16 30 101 70 - 130

9416441 Total Cobalt (Co) 2019/05/14 100 75 - 125 101 75 - 125 <0.30 mg/kg 1.2 30 98 70 - 130

9416441 Total Copper (Cu) 2019/05/14 100 75 - 125 102 75 - 125 <0.50 mg/kg 1.3 30 100 70 - 130

9416441 Total Iron (Fe) 2019/05/14 <100 mg/kg 0.88 30 104 70 - 130

9416441 Total Lead (Pb) 2019/05/14 99 75 - 125 101 75 - 125 <0.10 mg/kg 4.9 40 107 70 - 130

9416441 Total Magnesium (Mg) 2019/05/14 <100 mg/kg 0.43 30 100 70 - 130

9416441 Total Manganese (Mn) 2019/05/14 NC 75 - 125 102 75 - 125 <0.20 mg/kg 0.64 30 105 70 - 130

9416441 Total Mercury (Hg) 2019/05/14 97 75 - 125 108 75 - 125 <0.050 mg/kg NC 40 101 70 - 130

9416441 Total Molybdenum (Mo) 2019/05/14 104 75 - 125 102 75 - 125 <0.10 mg/kg 3.3 40 104 70 - 130

9416441 Total Nickel (Ni) 2019/05/14 99 75 - 125 102 75 - 125 <0.80 mg/kg 1.9 30 106 70 - 130

9416441 Total Phosphorus (P) 2019/05/14 <10 mg/kg 1.5 30 99 70 - 130

9416441 Total Potassium (K) 2019/05/14 <100 mg/kg 2.1 40 89 70 - 130

9416441 Total Selenium (Se) 2019/05/14 103 75 - 125 104 75 - 125 <0.50 mg/kg NC 30

9416441 Total Silver (Ag) 2019/05/14 95 75 - 125 96 75 - 125 <0.050 mg/kg NC 40 89 70 - 130

9416441 Total Sodium (Na) 2019/05/14 <100 mg/kg NC 40 96 70 - 130

9416441 Total Strontium (Sr) 2019/05/14 107 75 - 125 100 75 - 125 <0.10 mg/kg 1.5 40 107 70 - 130

9416441 Total Sulphur (S) 2019/05/14 <500 mg/kg NC 30

9416441 Total Thallium (Tl) 2019/05/14 99 75 - 125 102 75 - 125 <0.050 mg/kg 0.091 30 94 70 - 130

9416441 Total Tin (Sn) 2019/05/14 102 75 - 125 100 75 - 125 <0.10 mg/kg 12 40 99 70 - 130

9416441 Total Titanium (Ti) 2019/05/14 NC 75 - 125 101 75 - 125 <1.0 mg/kg 2.6 40

9416441 Total Vanadium (V) 2019/05/14 101 75 - 125 102 75 - 125 <2.0 mg/kg 0.81 30 104 70 - 130

9416441 Total Zinc (Zn) 2019/05/14 NC 75 - 125 101 75 - 125 <1.0 mg/kg 0.47 30 102 70 - 130

9416441 Total Zirconium (Zr) 2019/05/14 <0.50 mg/kg 3.7 40

9416453 Soluble (2:1) pH 2019/05/14 99 97 - 103 0.37 20

9416652 Dissolved Mercury (Hg) 2019/05/14 94 80 - 120 98 80 - 120 <0.0020 ug/L NC 20

9417535 Soluble (5:1) Sulphate (SO4) 2019/05/15 101 75 - 125 101 80 - 120 <100 mg/kg NC 30

9418321 pH 2019/05/14 101 97 - 103
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MAXXAM ANALYTICS
Client Project #: B9B5460

QUALITY ASSURANCE REPORT(CONT'D)Maxxam Job #: B933641
Report Date: 2019/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9418322 Conductivity 2019/05/14 100 80 - 120 <2.0 uS/cm

9418529 Total Cyanide (CN) 2019/05/16 104 N/A 110 N/A <0.20 mg/kg 5.3 35

9418647 Total Organic Carbon (C) 2019/05/15 100 80 - 120 <0.050 % 12 35 98 75 - 125

9422751 Total Organic Carbon (C) 2019/05/17 96 80 - 120 <0.050 % 10 35 100 75 - 125

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Ghayasuddin Khan, M.Sc., P.Chem., QP, Scientific Specialist, Inorganics

Harry (Peng) Liang, Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/22
Report #: R5720831

Version: 3 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Sediment
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

TEH in Soil (PIRI) (1) 2 2019/05/21 2019/05/21 ATL SOP 00111 Atl. RBCA v3.1 m

ModTPH (T1) Calc. for Soil 2 N/A 2019/05/22 N/A Atl. RBCA v3.1 m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Soils are reported on a dry weight basis unless otherwise specified.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 19-9183-3000

Report Date: 2019/05/22
Report #: R5720831

Version: 3 - Partial

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ATLANTIC RBCA HYDROCARBONS (SEDIMENT)

Maxxam ID JPE927 JPE927 JPE929

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29793 D 29793 D 29793

UNITS 2019SED10A RDL QC Batch
2019SED10A

Lab-Dup
RDL QC Batch 2019SED12A RDL QC Batch

Petroleum Hydrocarbons

>C10-C16 Hydrocarbons mg/kg <10 10 6130723 <10 10 6130723 <10 10 6130723

>C16-C21 Hydrocarbons mg/kg 15 10 6130723 17 10 6130723 20 10 6130723

>C21-<C32 Hydrocarbons mg/kg 100 15 6130723 100 15 6130723 95 15 6130723

Modified TPH (Tier1) mg/kg 120 15 6128357 110 15 6128357

Reached Baseline at C32 mg/kg Yes N/A 6130723 Yes N/A 6130723

Hydrocarbon Resemblance mg/kg     COMMENT (1) N/A 6130723     COMMENT (2) N/A 6130723

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 100 6130723 103 6130723 103 6130723

n-Dotriacontane - Extractable %     115 (3) 6130723     117 (3) 6130723     108 (3) 6130723

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

(1) Lube oil fraction.

(2) Unidentified compound(s) in fuel / lube range.  Possible lube oil fraction.

(3) Silica gel clean-up performed prior to analysis as per client request.
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 3.7°C

Package 2 0.7°C

Total Water Analysis - Sample decanted from a non-preserved aliquot – metals results may be biased low.

Total Cyanide: Due to a high percent humidity, the detection limits for samples JPE917 & JPE923
 were adjusted.

Results relate only to the items tested.
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6130723 BCD Matrix Spike [JPE927-01] Isobutylbenzene  - Extractable 2019/05/21 107 % 60 - 130

n-Dotriacontane - Extractable 2019/05/21 116 (1) % 60 - 130

>C10-C16 Hydrocarbons 2019/05/21 90 % 30 - 130

>C16-C21 Hydrocarbons 2019/05/21 83 % 30 - 130

>C21-<C32 Hydrocarbons 2019/05/21 97 % 30 - 130

6130723 BCD Spiked Blank Isobutylbenzene  - Extractable 2019/05/21 102 % 60 - 130

n-Dotriacontane - Extractable 2019/05/21 109 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/21 94 % 60 - 130

>C16-C21 Hydrocarbons 2019/05/21 92 % 60 - 130

>C21-<C32 Hydrocarbons 2019/05/21 109 % 60 - 130

6130723 BCD Method Blank Isobutylbenzene  - Extractable 2019/05/21 99 % 60 - 130

n-Dotriacontane - Extractable 2019/05/21 109 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/21 <10 mg/kg

>C16-C21 Hydrocarbons 2019/05/21 <10 mg/kg

>C21-<C32 Hydrocarbons 2019/05/21 <15 mg/kg

6130723 BCD RPD [JPE927-01] >C10-C16 Hydrocarbons 2019/05/21 NC % 50

>C16-C21 Hydrocarbons 2019/05/21 9.6 % 50

>C21-<C32 Hydrocarbons 2019/05/21 2.9 % 50

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

(1) Silica gel clean-up performed prior to analysis as per client request.
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Maxxam Job #: B9B5460
Report Date: 2019/05/22

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie MacDonald, Scientific Specialist (Organics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B933641
Received: 2019/05/04, 10:56

CERTIFICATE OF ANALYSIS

Your Project #: B9B5460
Your C.O.C. #: b9b5460

Report Date: 2019/05/17
Report #: R2724453

Version: 2 - Final

Attention: BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS
200 BLUEWATER ROAD, SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Sample Matrix: Sediment
# Samples Received: 3

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Cyanide (Total) (1, 2) 2 2019/05/15 2019/05/16 CAL SOP-00270 SM 23 4500-CN m

Elements by ICPMS (total) 3 2019/05/14 2019/05/14 BBY7SOP-00004 /
BBY7SOP-00001

EPA 6020b R2 m

Moisture 3 2019/05/13 2019/05/14 BBY8SOP-00017 BCMOE BCLM Dec2000 m

pH (2:1 DI Water Extract) 3 2019/05/14 2019/05/14 BBY6SOP-00028 BCMOE BCLM Mar2005 m

Sulphate in Soil (5:1 DI Water Extract) 3 2019/05/14 2019/05/15 BBY6SOP-00017 SM 22 4500-SO42- E m

Sulphide in Soil 3 2019/05/13 2019/05/15 BBY6SOP-00052, EPA-821-R-91-100 m

Total Organic Carbon LECO Method (1) 2 N/A 2019/05/15 CAL SOP-00243 LECO 203-821-498 m

Total Organic Carbon LECO Method (1) 1 N/A 2019/05/17 CAL SOP-00243 LECO 203-821-498 m

Sample Matrix: Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Conductance - water 5 N/A 2019/05/14 BBY6SOP-00026 SM 22 2510 B m

Hardness (calculated as CaCO3) 5 N/A 2019/05/14 BBY WI-00033 Auto Calc

Mercury (Dissolved) by CV 5 N/A 2019/05/14 BBY7SOP-00015 BCMOE BCLM Oct2013 m

Na, K, Ca, Mg, S by CRC ICPMS (diss.) 5 N/A 2019/05/14 BBY WI-00033 Auto Calc

Elements by CRC ICPMS (dissolved) 5 N/A 2019/05/14 BBY7SOP-00002 EPA 6020b R2 m

Filter and HNO3 Preserve for Metals 5 N/A 2019/05/13 BBY7 WI-00004 SM 23 3030B m

pH Water (3) 5 N/A 2019/05/14 BBY6SOP-00026 SM 22 4500-H+ B m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
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MAXXAM JOB #: B933641
Received: 2019/05/04, 10:56

CERTIFICATE OF ANALYSIS

Your Project #: B9B5460
Your C.O.C. #: b9b5460

Report Date: 2019/05/17
Report #: R2724453

Version: 2 - Final

Attention: BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS
200 BLUEWATER ROAD, SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Calgary Environmental
(2) Free cyanide will complex with soil iron, producing anomalously low recoveries.  Thus a failed spike recovery does not invalidate a negative result on the native sample.
(3) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Eva Sénéchal, Key Account Specialist
Email: esenechal@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

RESULTS OF CHEMICAL ANALYSES OF  SEDIMENT

Maxxam ID VQ0700

Sampling Date 2018/04/25

COC Number b9b5460

UNITS
2019SS10(3.36-3.56m)

(JPE940)
Lab-Dup

RDL QC Batch

Misc. Inorganics

Soluble (5:1) Sulphate (SO4) mg/kg <100 100 9417535

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

Maxxam ID VQ0693 VQ0694 VQ0694 VQ0700

Sampling Date 2019/04/25 2019/04/25 2019/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) RDL 2019SED12A(JPE929)
2019SED12A(JPE929)

Lab-Dup
2019SS10(3.36-3.56m)

(JPE940)
RDL QC Batch

Misc. Inorganics

Soluble (5:1) Sulphate (SO4) mg/kg 585 100 170 N/A <100 100 9417535

Total Cyanide (CN) mg/kg 0.36 0.20 <0.40 0.42 N/A 0.40 9418529

MISCELLANEOUS

Sulphide ug/g 0.45 0.30 32.7 N/A <0.30 0.30 9415117

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

PHYSICAL TESTING (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) QC Batch 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)
RDL QC Batch

Physical Properties

Moisture % 26 9415518 34 21 0.30 9415903

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

MISCELLANEOUS (SEDIMENT)

Maxxam ID VQ0700 VQ0700

Sampling Date 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460

UNITS
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Misc. Inorganics

Total Organic Carbon (C) % 0.29 0.26 0.050 9422751

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

Maxxam ID VQ0693 VQ0693 VQ0694

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927)
2019SED10A(JPE927)

Lab-Dup
2019SED12A(JPE929) RDL QC Batch

Misc. Inorganics

Total Organic Carbon (C) % 0.13 0.12 0.88 0.050 9418647

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

RESULTS OF CHEMICAL ANALYSES OF  WATER

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A LAB N/A 9415419

Physical Properties

Conductivity uS/cm 262 2.0 9418322

pH pH 6.65 N/A 9418321

RDL = Reportable Detection Limit

N/A = Not Applicable

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) 2019PW2(JPE933) 2019PW3(JPE934) 2019PW4(JPE935) RDL QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A LAB LAB LAB LAB N/A 9415419

Physical Properties

Conductivity uS/cm 472 650 614 483 2.0 9418322

pH pH 7.56 7.51 6.78 6.87 N/A 9418321

RDL = Reportable Detection Limit

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR/CCME METALS IN SOIL WITH HG (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Physical Properties

Soluble (2:1) pH pH 5.81 6.19 5.46 5.48 N/A 9416453

Total Metals by ICPMS

Total Aluminum (Al) mg/kg 13500 13900 10600 10700 100 9416441

Total Antimony (Sb) mg/kg 9.36 7.38 0.24 0.24 0.10 9416441

Total Arsenic (As) mg/kg 6480 4830 16.4 17.0 0.50 9416441

Total Barium (Ba) mg/kg 54.5 64.4 25.0 25.3 0.10 9416441

Total Beryllium (Be) mg/kg 0.37 0.42 0.27 0.27 0.20 9416441

Total Bismuth (Bi) mg/kg 0.89 0.85 0.14 0.14 0.10 9416441

Total Cadmium (Cd) mg/kg 0.176 0.268 0.075 0.065 0.050 9416441

Total Calcium (Ca) mg/kg 4810 3980 2120 2090 100 9416441

Total Chromium (Cr) mg/kg 15.9 15.9 17.1 17.0 1.0 9416441

Total Cobalt (Co) mg/kg 18.5 17.9 10.4 10.3 0.30 9416441

Total Copper (Cu) mg/kg 50.5 52.1 18.0 17.8 0.50 9416441

Total Iron (Fe) mg/kg 33600 32100 20500 20700 100 9416441

Total Lead (Pb) mg/kg 57.3 54.0 9.66 10.1 0.10 9416441

Total Magnesium (Mg) mg/kg 9780 9090 6240 6270 100 9416441

Total Manganese (Mn) mg/kg 703 1210 390 392 0.20 9416441

Total Mercury (Hg) mg/kg 4.55 5.35 <0.050 <0.050 0.050 9416441

Total Molybdenum (Mo) mg/kg 0.23 0.28 0.45 0.44 0.10 9416441

Total Nickel (Ni) mg/kg 38.5 35.6 24.4 23.9 0.80 9416441

Total Phosphorus (P) mg/kg 731 694 665 655 10 9416441

Total Potassium (K) mg/kg 4520 4370 700 715 100 9416441

Total Selenium (Se) mg/kg <0.50 <0.50 <0.50 <0.50 0.50 9416441

Total Silver (Ag) mg/kg 0.157 0.164 <0.050 <0.050 0.050 9416441

Total Sodium (Na) mg/kg <100 <100 <100 <100 100 9416441

Total Strontium (Sr) mg/kg 20.5 18.6 14.9 15.1 0.10 9416441

Total Sulphur (S) mg/kg N/A 2950 <500 <500 500 9416441

Total Thallium (Tl) mg/kg 0.304 0.327 0.055 0.055 0.050 9416441

Total Tin (Sn) mg/kg 0.28 0.36 0.23 0.26 0.10 9416441

Total Titanium (Ti) mg/kg 610 582 498 511 1.0 9416441

Total Vanadium (V) mg/kg 16.4 16.8 14.0 14.1 2.0 9416441

Total Zinc (Zn) mg/kg 119 135 51.8 52.1 1.0 9416441

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR/CCME METALS IN SOIL WITH HG (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Total Zirconium (Zr) mg/kg 29.3 22.8 6.06 6.29 0.50 9416441

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) RDL 2019PW2(JPE933) 2019PW3(JPE934) RDL 2019PW4(JPE935) RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 82.3 0.50 129 105 0.50 75.6 0.50 9407523

Elements

Dissolved Mercury (Hg) ug/L 0.0099 0.0020 0.0120 0.0074 0.0020 0.0048 0.0020 9416652

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 94 15 34 45 30 53 15 9415624

Dissolved Antimony (Sb) ug/L <2.5 2.5 <5.0 <5.0 5.0 <2.5 2.5 9415624

Dissolved Arsenic (As) ug/L 137 0.50 203 146 1.0 298 0.50 9415624

Dissolved Barium (Ba) ug/L 135 5.0 307 292 10 202 5.0 9415624

Dissolved Beryllium (Be) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Bismuth (Bi) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Boron (B) ug/L <250 250 <500 <500 500 <250 250 9415624

Dissolved Cadmium (Cd) ug/L <0.050 0.050 <0.10 <0.10 0.10 <0.050 0.050 9415624

Dissolved Chromium (Cr) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Cobalt (Co) ug/L 16.0 1.0 15.1 38.8 2.0 40.3 1.0 9415624

Dissolved Copper (Cu) ug/L <1.0 1.0 <2.0 <2.0 2.0 <1.0 1.0 9415624

Dissolved Iron (Fe) ug/L 7720 25 7550 14500 50 20500 25 9415624

Dissolved Lead (Pb) ug/L <1.0 1.0 <2.0 <2.0 2.0 <1.0 1.0 9415624

Dissolved Lithium (Li) ug/L <10 10 <20 <20 20 <10 10 9415624

Dissolved Manganese (Mn) ug/L 29500 5.0 51600 49500 10 30200 5.0 9415624

Dissolved Molybdenum (Mo) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Nickel (Ni) ug/L <5.0 5.0 <10 <10 10 7.8 5.0 9415624

Dissolved Selenium (Se) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Silicon (Si) ug/L 2460 500 1910 2950 1000 4100 500 9415624

Dissolved Silver (Ag) ug/L <0.10 0.10 <0.20 <0.20 0.20 <0.10 0.10 9415624

Dissolved Strontium (Sr) ug/L 110 5.0 153 134 10 92.2 5.0 9415624

Dissolved Thallium (Tl) ug/L <0.050 0.050 <0.10 <0.10 0.10 <0.050 0.050 9415624

Dissolved Tin (Sn) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Titanium (Ti) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Uranium (U) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Vanadium (V) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Zinc (Zn) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Zirconium (Zr) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Calcium (Ca) mg/L 26.9 0.25 41.4 34.2 0.50 24.7 0.25 9407531

Dissolved Magnesium (Mg) mg/L 3.71 0.25 6.16 4.86 0.50 3.36 0.25 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) RDL 2019PW2(JPE933) 2019PW3(JPE934) RDL 2019PW4(JPE935) RDL QC Batch

Dissolved Potassium (K) mg/L 1.83 0.25 2.51 1.97 0.50 1.67 0.25 9407531

Dissolved Sodium (Na) mg/L 31.7 0.25 37.2 34.9 0.50 27.3 0.25 9407531

Dissolved Sulphur (S) mg/L 31 15 69 75 30 44 15 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 24.4 0.50 9407523

Elements

Dissolved Mercury (Hg) ug/L     0.98 (1) 0.10 9416652

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 1070 3.0 9415624

Dissolved Antimony (Sb) ug/L 10.8 0.50 9415624

Dissolved Arsenic (As) ug/L 129 0.10 9415624

Dissolved Barium (Ba) ug/L 30.6 1.0 9415624

Dissolved Beryllium (Be) ug/L <0.10 0.10 9415624

Dissolved Bismuth (Bi) ug/L <1.0 1.0 9415624

Dissolved Boron (B) ug/L <50 50 9415624

Dissolved Cadmium (Cd) ug/L 0.041 0.010 9415624

Dissolved Chromium (Cr) ug/L <1.0 1.0 9415624

Dissolved Cobalt (Co) ug/L 3.79 0.20 9415624

Dissolved Copper (Cu) ug/L 5.31 0.20 9415624

Dissolved Iron (Fe) ug/L 757 5.0 9415624

Dissolved Lead (Pb) ug/L 5.92 0.20 9415624

Dissolved Lithium (Li) ug/L <2.0 2.0 9415624

Dissolved Manganese (Mn) ug/L 1960 1.0 9415624

Dissolved Molybdenum (Mo) ug/L <1.0 1.0 9415624

Dissolved Nickel (Ni) ug/L 3.1 1.0 9415624

Dissolved Selenium (Se) ug/L 0.13 0.10 9415624

Dissolved Silicon (Si) ug/L 7310 100 9415624

Dissolved Silver (Ag) ug/L 0.056 0.020 9415624

Dissolved Strontium (Sr) ug/L 31.7 1.0 9415624

Dissolved Thallium (Tl) ug/L 0.060 0.010 9415624

Dissolved Tin (Sn) ug/L <5.0 5.0 9415624

Dissolved Titanium (Ti) ug/L 18.2 5.0 9415624

Dissolved Uranium (U) ug/L 0.14 0.10 9415624

Dissolved Vanadium (V) ug/L <5.0 5.0 9415624

Dissolved Zinc (Zn) ug/L <5.0 5.0 9415624

Dissolved Zirconium (Zr) ug/L 2.35 0.10 9415624

Dissolved Calcium (Ca) mg/L 7.27 0.050 9407531

RDL = Reportable Detection Limit

(1) Detection limit raised due to interferent.
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Dissolved Magnesium (Mg) mg/L 1.51 0.050 9407531

Dissolved Potassium (K) mg/L 2.17 0.050 9407531

Dissolved Sodium (Na) mg/L 33.5 0.050 9407531

Dissolved Sulphur (S) mg/L 10.9 3.0 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.0°C

Sample  VQ0693 [2019SED10A(JPE927)]  : Sample analyzed past method specified hold time for Moisture. Sample analyzed past method specified hold
time for Sulphide in Soil. Exceedance of hold time increases the uncertainty of test results but does not necessarily imply that results are compromised.
Sample received past method specified hold time for Sulphide in Soil. Sample was analyzed past method specified hold time for Total Sulphide.

Sample  VQ0694 [2019SED12A(JPE929)]  : Sample analyzed past method specified hold time for Moisture. Sample analyzed past method specified hold
time for Sulphide in Soil. Exceedance of hold time increases the uncertainty of test results but does not necessarily imply that results are compromised.
Sample received past method specified hold time for Sulphide in Soil. Sample was analyzed past method specified hold time for Total Sulphide.

Sample  VQ0695 [2019PW1(JPE932)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0696 [2019PW2(JPE933)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0697 [2019PW3(JPE934)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0698 [2019PW4(JPE935)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0699 [2019PW5(JPE936)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling. Sample was analyzed past method specified hold time for Conductance - water. Exceedance of hold time increases the
uncertainty of test results but does not necessarily imply that results are compromised. Sample received past method specified hold time for
Conductance - water.

Sample  VQ0700 [2019SS10(3.36-3.56m)(JPE940)]  : Sample analyzed past method specified hold time for Moisture. Sample received past method
specified hold time for Moisture. Sample analyzed past method specified hold time for Sulphide in Soil. Exceedance of hold time increases the
uncertainty of test results but does not necessarily imply that results are compromised. Sample received past method specified hold time for Sulphide
in Soil. Sample analyzed past method specified hold time for pH (2:1 DI Water Extract). Sample received past method specified hold time for pH (2:1 DI
Water Extract). Sample analyzed past method specified hold time for Sulphate in Soil (5:1 DI Water Extract). Sample received past method specified
hold time for Sulphate in Soil (5:1 DI Water Extract). Sample was analyzed past method specified hold time for Total Sulphide.

Sample VQ0695 [2019PW1(JPE932)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0696 [2019PW2(JPE933)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0697 [2019PW3(JPE934)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0698 [2019PW4(JPE935)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER) Comments

Results relate only to the items tested.
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MAXXAM ANALYTICS
Client Project #: B9B5460

QUALITY ASSURANCE REPORTMaxxam Job #: B933641
Report Date: 2019/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9415117 Sulphide 2019/05/15 NC 75 - 125 84 75 - 125 <0.50 ug/g NC 30

9415518 Moisture 2019/05/14 <0.30 % 4.0 20

9415624 Dissolved Aluminum (Al) 2019/05/14 93 80 - 120 103 80 - 120 <3.0 ug/L NC 20

9415624 Dissolved Antimony (Sb) 2019/05/14 97 80 - 120 102 80 - 120 <0.50 ug/L NC 20

9415624 Dissolved Arsenic (As) 2019/05/14 105 80 - 120 101 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Barium (Ba) 2019/05/14 100 80 - 120 105 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Beryllium (Be) 2019/05/14 83 80 - 120 92 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Bismuth (Bi) 2019/05/14 95 80 - 120 109 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Boron (B) 2019/05/14 95 80 - 120 103 80 - 120 <50 ug/L NC 20

9415624 Dissolved Cadmium (Cd) 2019/05/14 93 80 - 120 103 80 - 120 <0.010 ug/L NC 20

9415624 Dissolved Chromium (Cr) 2019/05/14 92 80 - 120 98 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Cobalt (Co) 2019/05/14 89 80 - 120 97 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Copper (Cu) 2019/05/14 83 80 - 120 96 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Iron (Fe) 2019/05/14 96 80 - 120 104 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Lead (Pb) 2019/05/14 99 80 - 120 108 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Lithium (Li) 2019/05/14 NC 80 - 120 93 80 - 120 <2.0 ug/L NC 20

9415624 Dissolved Manganese (Mn) 2019/05/14 98 80 - 120 105 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Molybdenum (Mo) 2019/05/14 NC 80 - 120 102 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Nickel (Ni) 2019/05/14 85 80 - 120 98 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Selenium (Se) 2019/05/14 100 80 - 120 99 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Silicon (Si) 2019/05/14 94 80 - 120 105 80 - 120 <100 ug/L NC 20

9415624 Dissolved Silver (Ag) 2019/05/14 88 80 - 120 104 80 - 120 <0.020 ug/L NC 20

9415624 Dissolved Strontium (Sr) 2019/05/14 NC 80 - 120 112 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Thallium (Tl) 2019/05/14 100 80 - 120 108 80 - 120 <0.010 ug/L NC 20

9415624 Dissolved Tin (Sn) 2019/05/14 98 80 - 120 104 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Titanium (Ti) 2019/05/14 101 80 - 120 103 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Uranium (U) 2019/05/14 117 80 - 120 116 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Vanadium (V) 2019/05/14 97 80 - 120 99 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Zinc (Zn) 2019/05/14 91 80 - 120 102 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Zirconium (Zr) 2019/05/14 105 80 - 120 106 80 - 120 <0.10 ug/L NC 20

9415903 Moisture 2019/05/14 <0.30 % 4.8 20

9416441 Total Aluminum (Al) 2019/05/14 <100 mg/kg 0.72 40 94 70 - 130

9416441 Total Antimony (Sb) 2019/05/14 100 75 - 125 104 75 - 125 <0.10 mg/kg 2.2 30 116 70 - 130
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MAXXAM ANALYTICS
Client Project #: B9B5460

QUALITY ASSURANCE REPORT(CONT'D)Maxxam Job #: B933641
Report Date: 2019/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9416441 Total Arsenic (As) 2019/05/14 103 75 - 125 101 75 - 125 <0.50 mg/kg 3.3 30 95 70 - 130

9416441 Total Barium (Ba) 2019/05/14 103 75 - 125 106 75 - 125 <0.10 mg/kg 1.0 40 101 70 - 130

9416441 Total Beryllium (Be) 2019/05/14 102 75 - 125 101 75 - 125 <0.20 mg/kg 0.099 30 102 70 - 130

9416441 Total Bismuth (Bi) 2019/05/14 <0.10 mg/kg 0.10 30

9416441 Total Cadmium (Cd) 2019/05/14 101 75 - 125 104 75 - 125 <0.050 mg/kg 14 30 107 70 - 130

9416441 Total Calcium (Ca) 2019/05/14 <100 mg/kg 1.4 30 97 70 - 130

9416441 Total Chromium (Cr) 2019/05/14 101 75 - 125 103 75 - 125 <1.0 mg/kg 0.16 30 101 70 - 130

9416441 Total Cobalt (Co) 2019/05/14 100 75 - 125 101 75 - 125 <0.30 mg/kg 1.2 30 98 70 - 130

9416441 Total Copper (Cu) 2019/05/14 100 75 - 125 102 75 - 125 <0.50 mg/kg 1.3 30 100 70 - 130

9416441 Total Iron (Fe) 2019/05/14 <100 mg/kg 0.88 30 104 70 - 130

9416441 Total Lead (Pb) 2019/05/14 99 75 - 125 101 75 - 125 <0.10 mg/kg 4.9 40 107 70 - 130

9416441 Total Magnesium (Mg) 2019/05/14 <100 mg/kg 0.43 30 100 70 - 130

9416441 Total Manganese (Mn) 2019/05/14 NC 75 - 125 102 75 - 125 <0.20 mg/kg 0.64 30 105 70 - 130

9416441 Total Mercury (Hg) 2019/05/14 97 75 - 125 108 75 - 125 <0.050 mg/kg NC 40 101 70 - 130

9416441 Total Molybdenum (Mo) 2019/05/14 104 75 - 125 102 75 - 125 <0.10 mg/kg 3.3 40 104 70 - 130

9416441 Total Nickel (Ni) 2019/05/14 99 75 - 125 102 75 - 125 <0.80 mg/kg 1.9 30 106 70 - 130

9416441 Total Phosphorus (P) 2019/05/14 <10 mg/kg 1.5 30 99 70 - 130

9416441 Total Potassium (K) 2019/05/14 <100 mg/kg 2.1 40 89 70 - 130

9416441 Total Selenium (Se) 2019/05/14 103 75 - 125 104 75 - 125 <0.50 mg/kg NC 30

9416441 Total Silver (Ag) 2019/05/14 95 75 - 125 96 75 - 125 <0.050 mg/kg NC 40 89 70 - 130

9416441 Total Sodium (Na) 2019/05/14 <100 mg/kg NC 40 96 70 - 130

9416441 Total Strontium (Sr) 2019/05/14 107 75 - 125 100 75 - 125 <0.10 mg/kg 1.5 40 107 70 - 130

9416441 Total Sulphur (S) 2019/05/14 <500 mg/kg NC 30

9416441 Total Thallium (Tl) 2019/05/14 99 75 - 125 102 75 - 125 <0.050 mg/kg 0.091 30 94 70 - 130

9416441 Total Tin (Sn) 2019/05/14 102 75 - 125 100 75 - 125 <0.10 mg/kg 12 40 99 70 - 130

9416441 Total Titanium (Ti) 2019/05/14 NC 75 - 125 101 75 - 125 <1.0 mg/kg 2.6 40

9416441 Total Vanadium (V) 2019/05/14 101 75 - 125 102 75 - 125 <2.0 mg/kg 0.81 30 104 70 - 130

9416441 Total Zinc (Zn) 2019/05/14 NC 75 - 125 101 75 - 125 <1.0 mg/kg 0.47 30 102 70 - 130

9416441 Total Zirconium (Zr) 2019/05/14 <0.50 mg/kg 3.7 40

9416453 Soluble (2:1) pH 2019/05/14 99 97 - 103 0.37 20

9416652 Dissolved Mercury (Hg) 2019/05/14 94 80 - 120 98 80 - 120 <0.0020 ug/L NC 20

9417535 Soluble (5:1) Sulphate (SO4) 2019/05/15 101 75 - 125 101 80 - 120 <100 mg/kg NC 30

9418321 pH 2019/05/14 101 97 - 103
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MAXXAM ANALYTICS
Client Project #: B9B5460

QUALITY ASSURANCE REPORT(CONT'D)Maxxam Job #: B933641
Report Date: 2019/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9418322 Conductivity 2019/05/14 100 80 - 120 <2.0 uS/cm

9418529 Total Cyanide (CN) 2019/05/16 104 N/A 110 N/A <0.20 mg/kg 5.3 35

9418647 Total Organic Carbon (C) 2019/05/15 100 80 - 120 <0.050 % 12 35 98 75 - 125

9422751 Total Organic Carbon (C) 2019/05/17 96 80 - 120 <0.050 % 10 35 100 75 - 125

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Ghayasuddin Khan, M.Sc., P.Chem., QP, Scientific Specialist, Inorganics

Harry (Peng) Liang, Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS

Your Project #: 19-9183-3000

Report Date: 2019/05/23
Report #: R5722441

Version: 4 - Final

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Soil
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Metals Solids Acid Extr. ICPMS 2 2019/05/03 2019/05/04 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 4 2019/05/07 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 2 2019/05/07 2019/05/08 ATL SOP 00058 EPA 6020B R2 m

Sulfur (1) 2 N/A 2019/05/09 STL SOP-00028 MA. 310-CS 1.0 R3 m

Sulphate in Soil by Auto Colourimetry 2 2019/05/07 2019/05/08 ATL SOP 00023 ASTM D516-16 m

Sulphide in Soil (2) 1 2019/05/06 2019/05/14

Sublet (Inorganics) (2, 5) 1 N/A 2019/05/14

Total Organic Carbon in Soil 2 2019/05/07 2019/05/09 ATL SOP 00044 LECO203601224 1991 m

Sample Matrix: Sediment
# Samples Received: 20

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

TEH in Soil (PIRI) (3) 2 2019/05/21 2019/05/21 ATL SOP 00111 Atl. RBCA v3.1 m

Metals Solids Acid Extr. ICPMS 3 2019/05/03 2019/05/06 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 1 2019/05/07 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 9 2019/05/07 2019/05/08 ATL SOP 00058 EPA 6020B R2 m

Metals Solids Acid Extr. ICPMS 1 2019/05/07 2019/05/09 ATL SOP 00058 EPA 6020B R2 m

Total Cyanide (1) 3 2019/05/08 2019/05/10 STL SOP-00035 MA300-CN 1.2 R4 m

Water Content (Subcontracted) (1, 4) 3 N/A 2019/05/15 STL SOP-00021 MA.100-S.T. 1.1 R4 m

Sulfur (1) 3 N/A 2019/05/09 STL SOP-00028 MA. 310-CS 1.0 R3 m

Moisture 1 N/A 2019/05/03 ATL SOP 00001 OMOE Handbook 1983 m

Moisture 1 N/A 2019/05/06 ATL SOP 00001 OMOE Handbook 1983 m

Sulphate in Soil by Auto Colourimetry 3 2019/05/07 2019/05/08 ATL SOP 00023 ASTM D516-16 m

Sulphide in Soil (2) 2 2019/05/06 2019/05/14

Sublet (Inorganics) (2, 5) 6 N/A 2019/05/14

Total Organic Carbon in Soil 3 2019/05/07 2019/05/09 ATL SOP 00044 LECO203601224 1991 m

ModTPH (T1) Calc. for Soil 2 N/A 2019/05/22 N/A Atl. RBCA v3.1 m

VPH in Soil (PIRI) - Field Preserved (6) 1 N/A 2019/05/03 ATL SOP 00119 Atl. RBCA v3.1 m
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS

Your Project #: 19-9183-3000

Report Date: 2019/05/23
Report #: R5722441

Version: 4 - Final

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Sediment
# Samples Received: 20

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

VPH in Soil (PIRI) - Field Preserved (6) 1 N/A 2019/05/06 ATL SOP 00119 Atl. RBCA v3.1 m

Sample Matrix: Water
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Carbonate, Bicarbonate and Hydroxide 9 N/A 2019/05/05 N/A SM 23 4500-CO2 D

Alkalinity 9 N/A 2019/05/06 ATL SOP 00013 EPA 310.2 R1974 m

Chloride 9 N/A 2019/05/06 ATL SOP 00014 SM 23 4500-Cl- E m

Colour 9 N/A 2019/05/06 ATL SOP 00020 SM 23 2120C m

Total Cyanide (7) 2 2019/05/06 2019/05/07 CAM SOP-00457 OMOE E3015 5 m

Conductance - water 9 N/A 2019/05/04 ATL SOP 00004 SM 23 2510B m

TEH in Water (PIRI) 2 2019/05/03 2019/05/03 ATL SOP 00113 Atl. RBCA v3.1 m

Hardness (calculated as CaCO3) 9 N/A 2019/05/06 ATL SOP 00048 Auto Calc

Mercury - Dissolved (CVAA,LL) 9 2019/05/06 2019/05/06 ATL SOP 00026 EPA 245.1 R3 m

Mercury - Total (CVAA,LL) 5 2019/05/23 2019/05/23 ATL SOP 00026 EPA 245.1 R3 m

Metals Water Diss. MS (as rec'd) 9 N/A 2019/05/03 ATL SOP 00058 EPA 6020B R2 m

Metals Water Total MS 9 2019/05/06 2019/05/07 ATL SOP 00058 EPA 6020B R2 m

Ion Balance (% Difference) 9 N/A 2019/05/08 N/A Auto Calc.

Anion and Cation Sum 9 N/A 2019/05/08 N/A Auto Calc.

Nitrogen Ammonia  - water 9 N/A 2019/05/07 ATL SOP 00015 EPA 350.1 R2 m

Nitrogen - Nitrate + Nitrite 9 N/A 2019/05/06 ATL SOP 00016 USGS I-2547-11m

Nitrogen - Nitrite 9 N/A 2019/05/06 ATL SOP 00017 SM 23 4500-NO2- B m

Nitrogen - Nitrate (as N) 9 N/A 2019/05/06 ATL SOP 00018 ASTM D3867-16

pH (8) 9 N/A 2019/05/04 ATL SOP 00003 SM 23 4500-H+ B m

Phosphorus - ortho 9 N/A 2019/05/07 ATL SOP 00021 SM 23 4500-P E m

VPH in Water (PIRI) 2 N/A 2019/05/03 ATL SOP 00118 Atl. RBCA v3.1 m

Sat. pH and Langelier Index (@ 20C) 9 N/A 2019/05/08 ATL SOP 00049 Auto Calc.

Sat. pH and Langelier Index (@ 4C) 9 N/A 2019/05/08 ATL SOP 00049 Auto Calc.
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS

Your Project #: 19-9183-3000

Report Date: 2019/05/23
Report #: R5722441

Version: 4 - Final

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

Sample Matrix: Water
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Reference

Reactive Silica 9 N/A 2019/05/06 ATL SOP 00022 EPA 366.0 m

Sulphate 9 N/A 2019/05/06 ATL SOP 00023 ASTM D516-16 m

Total Dissolved Solids (TDS calc) 9 N/A 2019/05/08 N/A Auto Calc.

Organic carbon  - Total (TOC) (9) 9 N/A 2019/05/03 ATL SOP 00203 SM 23 5310B m

ModTPH (T1) Calc. for Water 2 N/A 2019/05/06 N/A Atl. RBCA v3 m

Turbidity 9 N/A 2019/05/07 ATL SOP 00011 EPA 180.1 R2 m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Bedford To Montreal Offsite
(2) This test was performed by Bedford to Burnaby Env
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MAXXAM JOB #: B9B5460
Received: 2019/04/30, 17:05

CERTIFICATE OF ANALYSIS

Your Project #: 19-9183-3000

Report Date: 2019/05/23
Report #: R5722441

Version: 4 - Final

Attention: Rebecca Appleton

Dillon Consulting Limited
137 Chain Lake Dr
Suite 100
Halifax , NS
CANADA          B3S 1B3

Your C.O.C. #: D 29791, D 29793, D 29792, D 29794, D 39276

Site Location: PORT WALLACE PHASE II

(3) Soils are reported on a dry weight basis unless otherwise specified.
(4) Offsite analysis requires that subcontracted moisture be reported.
(5) Please refer to enclosed subcontract report.
(6) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
(7) This test was performed by Maxxam Analytics Mississauga
(8) The APHA Standard Method require pH to be analyzed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this
report are reported past the APHA Standard Method holding time.
(9) TOC / DOC present in the sample should be considered as non-purgeable TOC / DOC.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SOIL

Maxxam ID JPE943

Sampling Date 2019/04/29

COC Number D 29794

UNITS 2019SS13 (4.65-4.93M) RDL QC Batch

Inorganics

Organic Carbon (TOC) g/kg <0.50 0.50 6106759

Sulphate (SO4) mg/kg 20 10 6109397

Total Sulphur (S) % g/g 0.071 0.010 6127324

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID JPE938 JPE940

Sampling Date 2019/04/25 2019/04/25

COC Number D 29794 D 29794

UNITS 2019SS8 (5.03-5.08M) RDL QC Batch 2019SS10 (3.36-3.56M) QC Batch

Inorganics

Organic Carbon (TOC) g/kg 6.8 0.50 6106759

Sulphate (SO4) mg/kg 11 10 6109397

Total Sulphur (S) % g/g 0.076 0.010 6127324

Subcontracted Analysis

Subcontract Parameter N/A ATTACHED 6105515

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE937 JPE938

Sampling Date 2019/04/25 2019/04/25

COC Number D 29794 D 29794

UNITS 2019SS7 (3.66-3.80M) QC Batch 2019SS8 (5.03-5.08M) RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 8300 6106758 6000 10 6102070

Acid Extractable Antimony (Sb) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Arsenic (As) mg/kg 130 6106758 17 2.0 6102070

Acid Extractable Barium (Ba) mg/kg 23 6106758 20 5.0 6102070

Acid Extractable Beryllium (Be) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Bismuth (Bi) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Boron (B) mg/kg <50 6106758 <50 50 6102070

Acid Extractable Cadmium (Cd) mg/kg <0.30 6106758 <0.30 0.30 6102070

Acid Extractable Chromium (Cr) mg/kg 14 6106758 9.7 2.0 6102070

Acid Extractable Cobalt (Co) mg/kg 9.3 6106758 5.8 1.0 6102070

Acid Extractable Copper (Cu) mg/kg 18 6106758 16 2.0 6102070

Acid Extractable Iron (Fe) mg/kg 15000 6106758 10000 50 6102070

Acid Extractable Lead (Pb) mg/kg 11 6106758 8.2 0.50 6102070

Acid Extractable Lithium (Li) mg/kg 18 6106758 11 2.0 6102070

Acid Extractable Manganese (Mn) mg/kg 260 6106758 190 2.0 6102070

Acid Extractable Mercury (Hg) mg/kg 0.10 6106758 <0.10 0.10 6102070

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6106758 <2.0 2.0 6102070

Acid Extractable Nickel (Ni) mg/kg 19 6106758 16 2.0 6102070

Acid Extractable Rubidium (Rb) mg/kg 5.9 6106758 4.4 2.0 6102070

Acid Extractable Selenium (Se) mg/kg <1.0 6106758 <1.0 1.0 6102070

Acid Extractable Silver (Ag) mg/kg <0.50 6106758 <0.50 0.50 6102070

Acid Extractable Strontium (Sr) mg/kg 8.1 6106758 7.5 5.0 6102070

Acid Extractable Thallium (Tl) mg/kg <0.10 6106758 <0.10 0.10 6102070

Acid Extractable Tin (Sn) mg/kg <1.0 6106758 <1.0 1.0 6102070

Acid Extractable Uranium (U) mg/kg 1.3 6106758 1.0 0.10 6102070

Acid Extractable Vanadium (V) mg/kg 13 6106758 8.2 2.0 6102070

Acid Extractable Zinc (Zn) mg/kg 48 6106758 37 5.0 6102070

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE939 JPE941 JPE942

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29794 D 29794 D 29794

UNITS 2019SS9 (5.03-5.18M) 2019SS11 (3.49-3.60M) 2019SS12 (3.51-3.71M) RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 6800 12000 12000 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 15 29 45 2.0 6106758

Acid Extractable Barium (Ba) mg/kg 20 32 30 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 11 19 19 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 6.4 12 13 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 16 20 22 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 13000 23000 25000 50 6106758

Acid Extractable Lead (Pb) mg/kg 8.4 13 11 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 13 23 23 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 250 410 420 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 3.8 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 15 26 34 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 4.4 7.0 6.6 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 8.7 13 15 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 <0.10 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.82 1.2 2.1 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 9.3 16 14 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 41 61 67 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID JPE943 JPE944 JPE945

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 29794 D 29794 D 29794

UNITS 2019SS13 (4.65-4.93M) QC Batch 2019SS14 (4.06-4.14M) 2019SS13 B RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 5600 6102070 13000 5500 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 8.8 6102070 13 8.1 2.0 6106758

Acid Extractable Barium (Ba) mg/kg 11 6102070 35 9.5 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 6102070 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 6102070 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 8.7 6102070 21 8.8 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 5.5 6102070 12 5.9 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 12 6102070 21 12 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 11000 6102070 23000 11000 50 6106758

Acid Extractable Lead (Pb) mg/kg 6.7 6102070 14 4.3 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 11 6102070 25 12 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 200 6102070 430 200 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg <0.10 6102070 <0.10 <0.10 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6102070 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 12 6102070 29 11 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 2.6 6102070 7.3 2.6 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 6102070 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 6102070 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 7.2 6102070 16 6.9 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg <0.10 6102070 <0.10 <0.10 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 6102070 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.52 6102070 3.0 0.52 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 8.0 6102070 17 8.3 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 26 6102070 66 26 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SEDIMENT

Maxxam ID JPE927 JPE927 JPE929

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29793 D 29793 D 29793

UNITS 2019SED10A RDL QC Batch
2019SED10A

Lab-Dup
RDL QC Batch 2019SED12A RDL QC Batch

Inorganics

Moisture % 28 1.0 6104961 28 1.0 6104961 44 1.0 6100446

Organic Carbon (TOC) g/kg 1.3 0.50 6106759

Sulphate (SO4) mg/kg 59 10 6109397 63 10 6109397

Total Sulphur (S) % g/g 0.39 0.010 6127324

Total Cyanide (CN) mg/kg <1.0 1.0 6118321

Physical Testing

Moisture-Subcontracted %w/w 27 0.50 6127323

Subcontracted Analysis

Subcontract Parameter N/A ATTACHED N/A 6105515 ATTACHED N/A 6105515

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

Maxxam ID JPE917 JPE917 JPE923

Sampling Date 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791

UNITS 2019SED1A RDL QC Batch
2019SED1A

Lab-Dup
RDL QC Batch 2019SED7A RDL QC Batch

Inorganics

Organic Carbon (TOC) g/kg 170 0.50 6106759 130 0.50 6106759

Sulphate (SO4) mg/kg 1500 50 6109397 2300 50 6109397

Total Sulphur (S) % g/g 0.59 0.010 6127324 0.58 0.010 6127324 0.59 0.010 6127324

Total Cyanide (CN) mg/kg 1.5 1.0 6118321 1.2 1.0 6118321

Physical Testing

Moisture-Subcontracted %w/w 92 0.50 6127323 88 0.50 6127323

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  SEDIMENT

Maxxam ID JPE932 JPE933 JPE934 JPE935 JPE936

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number D 29792 D 29792 D 29792 D 29792 D 29792

UNITS 2019PW1 2019PW2 2019PW3 2019PW4 2019PW5 QC Batch

Subcontracted Analysis

Subcontract Parameter N/A ATTACHED ATTACHED ATTACHED ATTACHED ATTACHED 6105517

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE917 JPE918 JPE919 JPE920 JPE920

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791 D 29791 D 29791

UNITS 2019SED1A QC Batch 2019SED2A 2019SED3A QC Batch 2019SED4A
2019SED4A

Lab-Dup
RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 17000 6102070 18000 20000 6106756 18000 17000 10 6106758

Acid Extractable Antimony (Sb) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 2000 6102070 1900 2000 6106756 1900 1800 20 6106758

Acid Extractable Barium (Ba) mg/kg 150 6102070 250 230 6106756 250 230 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 6102070 <50 <50 6106756 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg 2.6 6102070 2.6 2.1 6106756 1.9 1.9 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 12 6102070 14 15 6106756 14 13 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 100 6102070 120 130 6106756 110 110 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 32 6102070 35 36 6106756 33 33 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 40000 6102070 40000 54000 6106756 44000 44000 50 6106758

Acid Extractable Lead (Pb) mg/kg 63 6102070 72 73 6106756 62 60 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 12 6102070 16 16 6106756 15 15 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 4900 6102070 15000 14000 6106756 17000 17000 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg 1.9 6102070 2.2 2.2 6106756 2.1 2.1 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 6102070 <2.0 <2.0 6106756 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 86 6102070 76 53 6106756 48 49 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 8.5 6102070 11 11 6106756 9.8 9.2 2.0 6106758

Acid Extractable Selenium (Se) mg/kg 1.7 6102070 1.9 2.0 6106756 1.8 1.9 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 6102070 <0.50 <0.50 6106756 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 23 6102070 24 24 6106756 29 29 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg 0.29 6102070 0.34 0.37 6106756 0.32 0.30 0.10 6106758

Acid Extractable Tin (Sn) mg/kg 1.2 6102070 1.3 1.3 6106756 1.3 1.1 1.0 6106758

Acid Extractable Uranium (U) mg/kg 0.85 6102070 1.2 1.1 6106756 1.0 1.0 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 60 6102070 63 69 6106756 56 55 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 260 6102070 270 250 6106756 230 220 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE921 JPE922 JPE923 JPE924

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/16

COC Number D 29791 D 29791 D 29791 D 29791

UNITS 2019SED5A 2019SED6A QC Batch 2019SED7A QC Batch 2019SED8A RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 27000 22000 6106756 25000 6102070 23000 10 6106756

Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 6106756 2.4 6102070 2.3 2.0 6106756

Acid Extractable Arsenic (As) mg/kg 960 1600 6106756 1900 6102070 2400 20 6106756

Acid Extractable Barium (Ba) mg/kg 160 150 6106756 230 6102070 260 5.0 6106756

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Boron (B) mg/kg <50 <50 6106756 <50 6102070 <50 50 6106756

Acid Extractable Cadmium (Cd) mg/kg 1.7 1.4 6106756 2.5 6102070 2.6 0.30 6106756

Acid Extractable Chromium (Cr) mg/kg 21 19 6106756 17 6102070 17 2.0 6106756

Acid Extractable Cobalt (Co) mg/kg 84 87 6106756 160 6102070 160 1.0 6106756

Acid Extractable Copper (Cu) mg/kg 34 35 6106756 43 6102070 40 2.0 6106756

Acid Extractable Iron (Fe) mg/kg 41000 36000 6106756 45000 6102070 54000 50 6106756

Acid Extractable Lead (Pb) mg/kg 96 74 6106756 78 6102070 74 0.50 6106756

Acid Extractable Lithium (Li) mg/kg 25 22 6106756 21 6102070 20 2.0 6106756

Acid Extractable Manganese (Mn) mg/kg 4800 7700 6106756 14000 6102070 13000 2.0 6106756

Acid Extractable Mercury (Hg) mg/kg 0.82 2.4 6106756 2.9 6102070 2.7 0.10 6106756

Acid Extractable Molybdenum (Mo) mg/kg 2.2 <2.0 6106756 <2.0 6102070 <2.0 2.0 6106756

Acid Extractable Nickel (Ni) mg/kg 38 41 6106756 75 6102070 67 2.0 6106756

Acid Extractable Rubidium (Rb) mg/kg 11 15 6106756 12 6102070 12 2.0 6106756

Acid Extractable Selenium (Se) mg/kg 2.7 2.5 6106756 2.0 6102070 2.2 1.0 6106756

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 6106756 <0.50 6102070 <0.50 0.50 6106756

Acid Extractable Strontium (Sr) mg/kg 40 27 6106756 29 6102070 31 5.0 6106756

Acid Extractable Thallium (Tl) mg/kg 0.34 0.36 6106756 0.43 6102070 0.48 0.10 6106756

Acid Extractable Tin (Sn) mg/kg 1.3 1.4 6106756 1.5 6102070 1.3 1.0 6106756

Acid Extractable Uranium (U) mg/kg 2.5 1.4 6106756 1.3 6102070 1.2 0.10 6106756

Acid Extractable Vanadium (V) mg/kg 58 56 6106756 66 6102070 75 2.0 6106756

Acid Extractable Zinc (Zn) mg/kg 200 180 6106756 330 6102070 320 5.0 6106756

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE925 JPE926 JPE927 JPE927

Sampling Date 2019/04/16 2019/04/25 2019/04/25 2019/04/25

COC Number D 29791 D 29791 D 29793 D 29793

UNITS 2019SED7B RDL 2019SED9A RDL QC Batch 2019SED10A
2019SED10A

Lab-Dup
RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 22000 10 12000 10 6106758 14000 13000 10 6102070

Acid Extractable Antimony (Sb) mg/kg 2.3 2.0 <2.0 2.0 6106758 9.5 9.1 2.0 6102070

Acid Extractable Arsenic (As) mg/kg 1900 20 170 2.0 6106758 6200 6000 200 6102070

Acid Extractable Barium (Ba) mg/kg 240 5.0 84 5.0 6106758 58 55 5.0 6102070

Acid Extractable Beryllium (Be) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Bismuth (Bi) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Boron (B) mg/kg <50 50 <50 50 6106758 <50 <50 50 6102070

Acid Extractable Cadmium (Cd) mg/kg 2.4 0.30 <0.30 0.30 6106758 <0.30 <0.30 0.30 6102070

Acid Extractable Chromium (Cr) mg/kg 16 2.0 13 2.0 6106758 15 14 2.0 6102070

Acid Extractable Cobalt (Co) mg/kg 150 1.0 4.1 1.0 6106758 16 16 1.0 6102070

Acid Extractable Copper (Cu) mg/kg 39 2.0 30 2.0 6106758 53 51 2.0 6102070

Acid Extractable Iron (Fe) mg/kg 42000 50 17000 50 6106758 31000 30000 50 6102070

Acid Extractable Lead (Pb) mg/kg 72 0.50 35 0.50 6106758 73 70 0.50 6102070

Acid Extractable Lithium (Li) mg/kg 19 2.0 24 2.0 6106758 25 24 2.0 6102070

Acid Extractable Manganese (Mn) mg/kg 14000 2.0 250 2.0 6106758 660 630 2.0 6102070

Acid Extractable Mercury (Hg) mg/kg 2.7 0.10 4.4 0.10 6106758 6.8 6.5 0.10 6102070

Acid Extractable Molybdenum (Mo) mg/kg <2.0 2.0 <2.0 2.0 6106758 <2.0 <2.0 2.0 6102070

Acid Extractable Nickel (Ni) mg/kg 65 2.0 12 2.0 6106758 34 33 2.0 6102070

Acid Extractable Rubidium (Rb) mg/kg 12 2.0 20 2.0 6106758 32 30 2.0 6102070

Acid Extractable Selenium (Se) mg/kg 2.0 1.0 <1.0 1.0 6106758 <1.0 <1.0 1.0 6102070

Acid Extractable Silver (Ag) mg/kg <0.50 0.50 <0.50 0.50 6106758 <0.50 <0.50 0.50 6102070

Acid Extractable Strontium (Sr) mg/kg 26 5.0 12 5.0 6106758 17 16 5.0 6102070

Acid Extractable Thallium (Tl) mg/kg 0.40 0.10 0.16 0.10 6106758 0.28 0.27 0.10 6102070

Acid Extractable Tin (Sn) mg/kg 1.3 1.0 <1.0 1.0 6106758 <1.0 <1.0 1.0 6102070

Acid Extractable Uranium (U) mg/kg 1.2 0.10 1.1 0.10 6106758 1.1 1.0 0.10 6102070

Acid Extractable Vanadium (V) mg/kg 61 2.0 16 2.0 6106758 15 14 2.0 6102070

Acid Extractable Zinc (Zn) mg/kg 290 5.0 58 5.0 6106758 120 110 5.0 6102070

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
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Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Maxxam ID JPE928 JPE930 JPE931

Sampling Date 2019/04/25 2019/04/26 2019/04/26

COC Number D 29793 D 29793 D 29793

UNITS 2019SED11A RDL 2019SED13A 2019SED14A RDL QC Batch

Metals

Acid Extractable Aluminum (Al) mg/kg 12000 10 11000 12000 10 6106758

Acid Extractable Antimony (Sb) mg/kg 8.1 2.0 3.3 4.6 2.0 6106758

Acid Extractable Arsenic (As) mg/kg 5100 200 1900 2900 20 6106758

Acid Extractable Barium (Ba) mg/kg 70 5.0 74 91 5.0 6106758

Acid Extractable Beryllium (Be) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Bismuth (Bi) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Boron (B) mg/kg <50 50 <50 <50 50 6106758

Acid Extractable Cadmium (Cd) mg/kg <0.30 0.30 <0.30 <0.30 0.30 6106758

Acid Extractable Chromium (Cr) mg/kg 14 2.0 12 13 2.0 6106758

Acid Extractable Cobalt (Co) mg/kg 17 1.0 8.1 15 1.0 6106758

Acid Extractable Copper (Cu) mg/kg 47 2.0 34 38 2.0 6106758

Acid Extractable Iron (Fe) mg/kg 27000 50 18000 23000 50 6106758

Acid Extractable Lead (Pb) mg/kg 62 0.50 40 45 0.50 6106758

Acid Extractable Lithium (Li) mg/kg 24 2.0 22 23 2.0 6106758

Acid Extractable Manganese (Mn) mg/kg 890 2.0 280 930 2.0 6106758

Acid Extractable Mercury (Hg) mg/kg 6.3 0.10 5.2 5.2 0.10 6106758

Acid Extractable Molybdenum (Mo) mg/kg <2.0 2.0 <2.0 <2.0 2.0 6106758

Acid Extractable Nickel (Ni) mg/kg 29 2.0 17 25 2.0 6106758

Acid Extractable Rubidium (Rb) mg/kg 29 2.0 19 25 2.0 6106758

Acid Extractable Selenium (Se) mg/kg <1.0 1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Silver (Ag) mg/kg <0.50 0.50 <0.50 <0.50 0.50 6106758

Acid Extractable Strontium (Sr) mg/kg 14 5.0 13 14 5.0 6106758

Acid Extractable Thallium (Tl) mg/kg 0.26 0.10 0.20 0.26 0.10 6106758

Acid Extractable Tin (Sn) mg/kg <1.0 1.0 <1.0 <1.0 1.0 6106758

Acid Extractable Uranium (U) mg/kg 1.1 0.10 1.1 1.1 0.10 6106758

Acid Extractable Vanadium (V) mg/kg 14 2.0 12 15 2.0 6106758

Acid Extractable Zinc (Zn) mg/kg 100 5.0 64 94 5.0 6106758

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Site Location: PORT WALLACE PHASE II

ATLANTIC RBCA HYDROCARBONS (SEDIMENT)

Maxxam ID JPE927 JPE927 JPE929

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number D 29793 D 29793 D 29793

UNITS 2019SED10A RDL QC Batch
2019SED10A

Lab-Dup
RDL QC Batch 2019SED12A RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/kg <0.025 0.025 6105340 <0.025 0.025 6101927

Toluene mg/kg <0.050 0.050 6105340 <0.050 0.050 6101927

Ethylbenzene mg/kg <0.025 0.025 6105340 <0.025 0.025 6101927

Total Xylenes mg/kg <0.050 0.050 6105340 <0.050 0.050 6101927

C6 - C10 (less BTEX) mg/kg <2.5 2.5 6105340 <2.5 2.5 6101927

>C10-C16 Hydrocarbons mg/kg <10 10 6130723 <10 10 6130723 <10 10 6130723

>C16-C21 Hydrocarbons mg/kg 15 10 6130723 17 10 6130723 20 10 6130723

>C21-<C32 Hydrocarbons mg/kg 100 15 6130723 100 15 6130723 95 15 6130723

Modified TPH (Tier1) mg/kg 120 15 6128357 110 15 6128357

Reached Baseline at C32 mg/kg Yes N/A 6130723 Yes N/A 6130723

Hydrocarbon Resemblance mg/kg     COMMENT (1) N/A 6130723     COMMENT (2) N/A 6130723

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 100 6130723 103 6130723 103 6130723

n-Dotriacontane - Extractable %     115 (3) 6130723     117 (3) 6130723     108 (3) 6130723

Isobutylbenzene - Volatile %     132 (4) 6105340 116 6101927

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

(1) Lube oil fraction.

(2) Unidentified compound(s) in fuel / lube range.  Possible lube oil fraction.

(3) Silica gel clean-up performed prior to analysis as per client request.

(4) VPH surrogate not within acceptance limits. Analysis was repeated with similar results.  VPH samples were extracted using a flat-bed
shaker instead of the accelerated mechanical shaker due to matrix incompatibility.
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE946 JPE947 JPE947

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW1 QC Batch 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.76 6099911 1.81 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 6099909 11 1.0 6099909

Calculated TDS mg/L 100 6099914 100 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.69 6099911 1.69 N/A 6099911

Hardness (CaCO3) mg/L 19 6099822 19 1.0 6099822

Ion Balance (% Difference) % 2.03 6099910 3.43 N/A 6099910

Langelier Index (@ 20C) N/A -2.44 6099912 -2.61 6099912

Langelier Index (@ 4C) N/A -2.69 6099913 -2.86 6099913

Nitrate (N) mg/L 0.092 6099787 0.092 0.050 6099787

Saturation pH (@ 20C) N/A 9.54 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.79 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 6104792 11 5.0 6104792

Dissolved Chloride (Cl-) mg/L 48 6104797 50 1.0 6104797

Colour TCU 33 6104804 28 5.0 6104804

Nitrate + Nitrite (N) mg/L 0.092 6104810 0.092 0.050 6104810

Nitrite (N) mg/L <0.010 6104813 <0.010 0.010 6104813

Nitrogen (Ammonia Nitrogen) mg/L <0.050 6106993 <0.050 0.050 6106998 <0.050 0.050 6106998

Total Organic Carbon (C) mg/L 5.3 6102025 5.2 0.50 6102025

Orthophosphate (P) mg/L 0.013 6104806 0.013 0.010 6104806

pH pH 7.10 6103907 6.93 N/A 6103904 6.97 N/A 6103904

Reactive Silica (SiO2) mg/L 1.6 6104802 1.5 0.50 6104802

Dissolved Sulphate (SO4) mg/L 8.4 6104799 8.5 2.0 6104799

Turbidity NTU 0.25 6107949 0.26 0.10 6107949

Conductivity uS/cm 200 6103910 200 1.0 6103906 200 1.0 6103906

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE948 JPE949 JPE950 JPE951

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW3 2019SW4 QC Batch 2019SW5 QC Batch 2019SW6 RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.87 1.84 6099911 1.75 6099911 1.90 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 11 6099909 11 6099909 11 1.0 6099909

Calculated TDS mg/L 110 110 6099914 100 6099914 110 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 6099909 <1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.74 1.71 6099911 1.64 6099911 1.83 N/A 6099911

Hardness (CaCO3) mg/L 19 19 6099822 19 6099822 20 1.0 6099822

Ion Balance (% Difference) % 3.60 3.66 6099910 3.24 6099910 1.88 N/A 6099910

Langelier Index (@ 20C) N/A -2.54 -2.56 6099912 -2.48 6099912 -2.50 6099912

Langelier Index (@ 4C) N/A -2.79 -2.81 6099913 -2.73 6099913 -2.75 6099913

Nitrate (N) mg/L 0.066 0.27 6099787 0.084 6099787 <0.050 0.050 6099787

Saturation pH (@ 20C) N/A 9.55 9.57 6099912 9.54 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.81 9.82 6099913 9.79 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 11 6104792 11 6104816 11 5.0 6104816

Dissolved Chloride (Cl-) mg/L 52 50 6104797 48 6104818 54 1.0 6104818

Colour TCU 28 27 6104804 32 6104823 25 5.0 6104823

Nitrate + Nitrite (N) mg/L 0.066 0.27 6104810 0.084 6104827 <0.050 0.050 6104827

Nitrite (N) mg/L <0.010 <0.010 6104813 <0.010 6104828 <0.010 0.010 6104828

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 6106993 <0.050 6106998 <0.050 0.050 6106993

Total Organic Carbon (C) mg/L 4.9 4.9 6102025 5.4 6102025 4.8 0.50 6102025

Orthophosphate (P) mg/L 0.014 0.013 6104806 0.013 6104825 0.015 0.010 6104825

pH pH 7.02 7.01 6103904 7.06 6103907 7.04 N/A 6103904

Reactive Silica (SiO2) mg/L 1.3 1.5 6104802 1.6 6104822 1.2 0.50 6104822

Dissolved Sulphate (SO4) mg/L 8.4 9.0 6104799 8.3 6104820 8.4 2.0 6104820

Turbidity NTU 0.31 0.27 6107943 0.24 6107943 0.33 0.10 6107949

Conductivity uS/cm 210 210 6103906 200 6103910 220 1.0 6103906

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW10 QC Batch 2019SW11 RDL QC Batch 2019SW7 RDL QC Batch

Calculated Parameters

Anion Sum me/L 1.96 6099911 1.74 N/A 6099911 1.78 N/A 6099911

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 6099909 10 1.0 6099909 11 1.0 6099909

Calculated TDS mg/L 110 6099914 100 1.0 6099914 100 1.0 6099914

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 6099909 <1.0 1.0 6099909 <1.0 1.0 6099909

Cation Sum me/L 1.89 6099911 1.64 N/A 6099911 1.68 N/A 6099911

Hardness (CaCO3) mg/L 20 6099822 19 1.0 6099822 19 1.0 6099822

Ion Balance (% Difference) % 1.82 6099910 2.96 N/A 6099910 2.89 N/A 6099910

Langelier Index (@ 20C) N/A -2.42 6099912 -2.62 6099912 -2.60 6099912

Langelier Index (@ 4C) N/A -2.67 6099913 -2.87 6099913 -2.85 6099913

Nitrate (N) mg/L <0.050 6099787 0.076 0.050 6099787 0.076 0.050 6099787

Saturation pH (@ 20C) N/A 9.53 6099912 9.57 6099912 9.54 6099912

Saturation pH (@ 4C) N/A 9.78 6099913 9.82 6099913 9.79 6099913

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 11 6104816 11 5.0 6104816 11 5.0 6104816

Dissolved Chloride (Cl-) mg/L 56 6104818 48 1.0 6104818 49 1.0 6104818

Colour TCU 24 6104823 31 5.0 6104823 31 5.0 6104823

Nitrate + Nitrite (N) mg/L <0.050 6104827 0.076 0.050 6104827 0.076 0.050 6104827

Nitrite (N) mg/L <0.010 6104828 <0.010 0.010 6104828 <0.010 0.010 6104828

Nitrogen (Ammonia Nitrogen) mg/L <0.050 6106993 <0.050 0.050 6106993 <0.050 0.050 6106993

Total Organic Carbon (C) mg/L 4.4 6102025 5.3 0.50 6102025 5.3 0.50 6102025

Orthophosphate (P) mg/L 0.020 6104825 0.012 0.010 6104825 0.012 0.010 6104825

pH pH 7.11 6103904 6.95 N/A 6103907 6.94 N/A 6103907

Reactive Silica (SiO2) mg/L 1.1 6104822 1.6 0.50 6104822 1.6 0.50 6104822

Dissolved Sulphate (SO4) mg/L 8.5 6104820 8.9 2.0 6104820 8.4 2.0 6104820

Total Cyanide (CN) mg/L <0.0050 6105437 <0.0050 0.0050 6105432

Turbidity NTU <0.10 6107949 0.41 0.10 6107949 0.47 0.10 6107943

Conductivity uS/cm 230 6103906 200 1.0 6103910 200 1.0 6103910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

RESULTS OF ANALYSES OF  WATER

Maxxam ID JPE954

Sampling Date 2019/04/29

COC Number D 39276

UNITS
2019SW7
Lab-Dup

RDL QC Batch

Inorganics

pH pH 6.98 N/A 6103907

Conductivity uS/cm 200 1.0 6103910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

MERCURY BY COLD VAPOUR AA (WATER)

Maxxam ID JPE954

Sampling Date 2019/04/29

COC Number D 39276

UNITS 2019SW7 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.013 0.013 6101730

Total Mercury (Hg) ug/L     <0.013 (1) 0.013 6131192

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) A mercury bottle was not received for Total Mercury analysis.
Mercury results are reported from a nitric preserved aliquot.  The
nitric preserved aliquot was not refrigerated between 1-6°C as
recommended.  Mercury results may be bias low.

Maxxam ID JPE950 JPE951 JPE952 JPE953

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW5 2019SW6 RDL QC Batch 2019SW10 RDL QC Batch 2019SW11 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.013 <0.013 0.013 6101730 <0.013 0.013 6101730 <0.013 0.013 6101730

Total Mercury (Hg) ug/L     <0.013 (1)     <0.013 (1) 0.013 6131192     <0.013 (1) 0.013 6131192

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) A mercury bottle was not received for Total Mercury analysis.  Mercury results are reported from a nitric preserved aliquot.  The nitric
preserved aliquot was not refrigerated between 1-6°C as recommended.  Mercury results may be bias low.

Maxxam ID JPE946 JPE947 JPE948 JPE949

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 RDL QC Batch 2019SW2 2019SW3 2019SW4 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.013 0.013 6101730 <0.013 <0.013 <0.013 0.013 6101730

Total Mercury (Hg) ug/L     <0.013 (1) 0.013 6131192

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) A mercury bottle was not received for Total Mercury analysis.  Mercury results are reported from a nitric preserved aliquot.
The nitric preserved aliquot was not refrigerated between 1-6°C as recommended.  Mercury results may be bias low.
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE946 JPE947 JPE947 JPE948

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch 2019SW3 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 81 77 5.0 6102447 66 5.0 6102447

Total Aluminum (Al) ug/L 81 71 5.0 6104716 73 5.0 6104716 63 5.0 6104716

Dissolved Antimony (Sb) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Antimony (Sb) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Arsenic (As) ug/L 45 44 1.0 6102447 54 1.0 6102447

Total Arsenic (As) ug/L 45 47 1.0 6104716 48 1.0 6104716 54 1.0 6104716

Dissolved Barium (Ba) ug/L 4.4 4.3 1.0 6102447 4.4 1.0 6102447

Total Barium (Ba) ug/L 4.5 4.1 1.0 6104716 4.4 1.0 6104716 4.1 1.0 6104716

Dissolved Beryllium (Be) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Beryllium (Be) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Bismuth (Bi) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Bismuth (Bi) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Boron (B) ug/L <50 <50 50 6102447 <50 50 6102447

Total Boron (B) ug/L <50 <50 50 6104716 <50 50 6104716 <50 50 6104716

Dissolved Cadmium (Cd) ug/L <0.010 <0.010 0.010 6102447 <0.010 0.010 6102447

Total Cadmium (Cd) ug/L <0.010 <0.010 0.010 6104716 <0.010 0.010 6104716 <0.010 0.010 6104716

Dissolved Calcium (Ca) ug/L 5800 5800 100 6102447 5800 100 6102447

Total Calcium (Ca) ug/L 5700 5700 100 6104716 5700 100 6104716 5700 100 6104716

Dissolved Chromium (Cr) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Chromium (Cr) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Cobalt (Co) ug/L <0.40 <0.40 0.40 6102447 <0.40 0.40 6102447

Total Cobalt (Co) ug/L <0.40 <0.40 0.40 6104716 <0.40 0.40 6104716 <0.40 0.40 6104716

Dissolved Copper (Cu) ug/L 0.76 0.76 0.50 6102447 0.82 0.50 6102447

Total Copper (Cu) ug/L 0.89 0.87 0.50 6104716 0.95 0.50 6104716 1.3 0.50 6104716

Dissolved Iron (Fe) ug/L 59 53 50 6102447 <50 50 6102447

Total Iron (Fe) ug/L 73 55 50 6104716 57 50 6104716 <50 50 6104716

Dissolved Lead (Pb) ug/L <0.50 <0.50 0.50 6102447 <0.50 0.50 6102447

Total Lead (Pb) ug/L <0.50 <0.50 0.50 6104716 <0.50 0.50 6104716 <0.50 0.50 6104716

Dissolved Magnesium (Mg) ug/L 1100 1100 100 6102447 1100 100 6102447

Total Magnesium (Mg) ug/L 1100 1100 100 6104716 1100 100 6104716 1000 100 6104716

Dissolved Manganese (Mn) ug/L 24 20 2.0 6102447 17 2.0 6102447

Total Manganese (Mn) ug/L 27 20 2.0 6104716 21 2.0 6104716 19 2.0 6104716

Dissolved Molybdenum (Mo) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Molybdenum (Mo) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Nickel (Ni) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE946 JPE947 JPE947 JPE948

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276

UNITS 2019SW1 2019SW2 RDL QC Batch
2019SW2
Lab-Dup

RDL QC Batch 2019SW3 RDL QC Batch

Total Nickel (Ni) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Phosphorus (P) ug/L <100 <100 100 6102447 <100 100 6102447

Total Phosphorus (P) ug/L <100 <100 100 6104716 <100 100 6104716 <100 100 6104716

Dissolved Potassium (K) ug/L 970 1000 100 6102447 980 100 6102447

Total Potassium (K) ug/L 930 900 100 6104716 910 100 6104716 940 100 6104716

Dissolved Selenium (Se) ug/L <1.0 <1.0 1.0 6102447 <1.0 1.0 6102447

Total Selenium (Se) ug/L <1.0 <1.0 1.0 6104716 <1.0 1.0 6104716 <1.0 1.0 6104716

Dissolved Silver (Ag) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Silver (Ag) ug/L <0.10 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Sodium (Na) ug/L 29000 30000 100 6102447 31000 100 6102447

Total Sodium (Na) ug/L 28000 28000 100 6104716 29000 100 6104716 30000 100 6104716

Dissolved Strontium (Sr) ug/L 20 21 2.0 6102447 20 2.0 6102447

Total Strontium (Sr) ug/L 19 19 2.0 6104716 20 2.0 6104716 20 2.0 6104716

Dissolved Thallium (Tl) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Thallium (Tl) ug/L 0.11 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Tin (Sn) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Tin (Sn) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Titanium (Ti) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Titanium (Ti) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Uranium (U) ug/L <0.10 <0.10 0.10 6102447 <0.10 0.10 6102447

Total Uranium (U) ug/L <0.10 <0.10 0.10 6104716 <0.10 0.10 6104716 <0.10 0.10 6104716

Dissolved Vanadium (V) ug/L <2.0 <2.0 2.0 6102447 <2.0 2.0 6102447

Total Vanadium (V) ug/L <2.0 <2.0 2.0 6104716 <2.0 2.0 6104716 <2.0 2.0 6104716

Dissolved Zinc (Zn) ug/L 5.4 <5.0 5.0 6102447 <5.0 5.0 6102447

Total Zinc (Zn) ug/L <5.0 <5.0 5.0 6104716 <5.0 5.0 6104716 <5.0 5.0 6104716

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE949 JPE950 JPE951 JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW4 2019SW5 2019SW6 2019SW10 2019SW11 2019SW7 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 68 80 55 48 88 91 5.0 6102447

Total Aluminum (Al) ug/L 70 79 57 46 86 80 5.0 6104716

Dissolved Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Arsenic (As) ug/L 47 44 58 83 44 45 1.0 6102447

Total Arsenic (As) ug/L 50 46 59 86 45 46 1.0 6104716

Dissolved Barium (Ba) ug/L 4.4 4.4 4.4 4.6 4.7 4.6 1.0 6102447

Total Barium (Ba) ug/L 5.5 4.5 4.4 4.5 4.5 4.6 1.0 6104716

Dissolved Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Boron (B) ug/L <50 <50 <50 <50 <50 <50 50 6102447

Total Boron (B) ug/L <50 <50 <50 <50 <50 <50 50 6104716

Dissolved Cadmium (Cd) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 6102447

Total Cadmium (Cd) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 6104716

Dissolved Calcium (Ca) ug/L 5600 5700 6000 6200 5700 5700 100 6102447

Total Calcium (Ca) ug/L 5900 5600 5900 6200 5700 5700 100 6104716

Dissolved Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Cobalt (Co) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 6102447

Total Cobalt (Co) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 6104716

Dissolved Copper (Cu) ug/L 0.76 0.76 0.86 0.81 0.80 0.88 0.50 6102447

Total Copper (Cu) ug/L 0.80 0.92 0.97 0.98 0.92 0.97 0.50 6104716

Dissolved Iron (Fe) ug/L <50 59 <50 <50 170 56 50 6102447

Total Iron (Fe) ug/L 52 67 60 <50 70 75 50 6104716

Dissolved Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 6102447

Total Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 6104716

Dissolved Magnesium (Mg) ug/L 1100 1100 1100 1200 1100 1100 100 6102447

Total Magnesium (Mg) ug/L 1100 1000 1100 1100 1100 1100 100 6104716

Dissolved Manganese (Mn) ug/L 18 23 15 18 25 22 2.0 6102447

Total Manganese (Mn) ug/L 19 26 18 18 26 28 2.0 6104716

Dissolved Molybdenum (Mo) ug/L 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Molybdenum (Mo) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ELEMENTS BY ICP/MS (WATER)

Maxxam ID JPE949 JPE950 JPE951 JPE952 JPE953 JPE954

Sampling Date 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276 D 39276 D 39276 D 39276

UNITS 2019SW4 2019SW5 2019SW6 2019SW10 2019SW11 2019SW7 RDL QC Batch

Total Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 100 6102447

Total Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 100 6104716

Dissolved Potassium (K) ug/L 980 980 990 1100 980 970 100 6102447

Total Potassium (K) ug/L 950 950 950 1000 930 960 100 6104716

Dissolved Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6102447

Total Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 6104716

Dissolved Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Sodium (Na) ug/L 30000 29000 32000 34000 28000 29000 100 6102447

Total Sodium (Na) ug/L 30000 28000 31000 32000 28000 28000 100 6104716

Dissolved Strontium (Sr) ug/L 21 20 22 22 19 20 2.0 6102447

Total Strontium (Sr) ug/L 21 20 21 22 20 19 2.0 6104716

Dissolved Thallium (Tl) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Thallium (Tl) ug/L 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Titanium (Ti) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Titanium (Ti) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Uranium (U) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6102447

Total Uranium (U) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6104716

Dissolved Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6102447

Total Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 6104716

Dissolved Zinc (Zn) ug/L 6.5 <5.0 <5.0 7.4 <5.0 <5.0 5.0 6102447

Total Zinc (Zn) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 6104716

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

ATLANTIC RBCA HYDROCARBONS (WATER)

Maxxam ID JPE952 JPE952 JPE953

Sampling Date 2019/04/29 2019/04/29 2019/04/29

COC Number D 39276 D 39276 D 39276

UNITS 2019SW10 RDL QC Batch
2019SW10

Lab-Dup
RDL QC Batch 2019SW11 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Toluene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Ethylbenzene mg/L <0.0010 0.0010 6101727 <0.0010 0.0010 6101727 <0.0010 0.0010 6101727

Total Xylenes mg/L <0.0020 0.0020 6101727 <0.0020 0.0020 6101727 <0.0020 0.0020 6101727

C6 - C10 (less BTEX) mg/L <0.010 0.010 6101727 <0.010 0.010 6101727 <0.010 0.010 6101727

>C10-C16 Hydrocarbons mg/L <0.050 0.050 6102045 <0.050 0.050 6102045

>C16-C21 Hydrocarbons mg/L <0.050 0.050 6102045 <0.050 0.050 6102045

>C21-<C32 Hydrocarbons mg/L <0.10 0.10 6102045 <0.10 0.10 6102045

Modified TPH (Tier1) mg/L <0.10 0.10 6099525 <0.10 0.10 6099525

Reached Baseline at C32 mg/L NA N/A 6102045 NA N/A 6102045

Hydrocarbon Resemblance mg/L NA N/A 6102045 NA N/A 6102045

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 83 6102045 91 6102045

n-Dotriacontane - Extractable % 92 6102045 99 6102045

Isobutylbenzene - Volatile % 102 6101727 102 6101727 102 6101727

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 3.7°C

Package 2 0.7°C

Total Water Analysis - Sample decanted from a non-preserved aliquot – metals results may be biased low.

Total Cyanide: Due to a high percent humidity, the detection limits for samples JPE917 & JPE923
 were adjusted.

Results relate only to the items tested.
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6100446 SDN RPD Moisture 2019/05/03 12 % 25

6101727 THL Matrix Spike [JPE953-09] Isobutylbenzene - Volatile 2019/05/03 104 % 70 - 130

Benzene 2019/05/03 112 % 70 - 130

Toluene 2019/05/03 117 % 70 - 130

Ethylbenzene 2019/05/03 120 % 70 - 130

Total Xylenes 2019/05/03 117 % 70 - 130

6101727 THL Spiked Blank Isobutylbenzene - Volatile 2019/05/03 100 % 70 - 130

Benzene 2019/05/03 102 % 70 - 130

Toluene 2019/05/03 104 % 70 - 130

Ethylbenzene 2019/05/03 106 % 70 - 130

Total Xylenes 2019/05/03 104 % 70 - 130

6101727 THL Method Blank Isobutylbenzene - Volatile 2019/05/03 100 % 70 - 130

Benzene 2019/05/03 <0.0010 mg/L

Toluene 2019/05/03 <0.0010 mg/L

Ethylbenzene 2019/05/03 <0.0010 mg/L

Total Xylenes 2019/05/03 <0.0020 mg/L

C6 - C10 (less BTEX) 2019/05/03 <0.010 mg/L

6101727 THL RPD [JPE952-09] Benzene 2019/05/03 NC % 40

Toluene 2019/05/03 NC % 40

Ethylbenzene 2019/05/03 NC % 40

Total Xylenes 2019/05/03 NC % 40

C6 - C10 (less BTEX) 2019/05/03 NC % 40

6101730 CCR Matrix Spike Dissolved Mercury (Hg) 2019/05/06 93 % 80 - 120

6101730 CCR Spiked Blank Dissolved Mercury (Hg) 2019/05/06 100 % 80 - 120

6101730 CCR Method Blank Dissolved Mercury (Hg) 2019/05/06 <0.013 ug/L

6101730 CCR RPD Dissolved Mercury (Hg) 2019/05/06 NC % 20

6101927 YXU Matrix Spike Isobutylbenzene - Volatile 2019/05/03 108 % 60 - 130

Benzene 2019/05/03 95 % 60 - 130

Toluene 2019/05/03 95 % 60 - 130

Ethylbenzene 2019/05/03 103 % 60 - 130

Total Xylenes 2019/05/03 100 % 60 - 130

6101927 YXU Spiked Blank Isobutylbenzene - Volatile 2019/05/03 97 % 60 - 130

Benzene 2019/05/03 90 % 60 - 140

Toluene 2019/05/03 92 % 60 - 140

Ethylbenzene 2019/05/03 94 % 60 - 140

Total Xylenes 2019/05/03 94 % 60 - 140

6101927 YXU Method Blank Isobutylbenzene - Volatile 2019/05/03 100 % 60 - 130

Benzene 2019/05/03 <0.025 mg/kg

Toluene 2019/05/03 <0.050 mg/kg

Ethylbenzene 2019/05/03 <0.025 mg/kg

Total Xylenes 2019/05/03 <0.050 mg/kg

C6 - C10 (less BTEX) 2019/05/03 <2.5 mg/kg

6101927 YXU RPD Benzene 2019/05/03 NC % 50

Toluene 2019/05/03 NC % 50

Ethylbenzene 2019/05/03 NC % 50

Total Xylenes 2019/05/03 11 % 50

C6 - C10 (less BTEX) 2019/05/03 NC % 50

6102025 SSI Matrix Spike Total Organic Carbon (C) 2019/05/03 98 % 85 - 115

6102025 SSI Spiked Blank Total Organic Carbon (C) 2019/05/03 103 % 80 - 120

6102025 SSI Method Blank Total Organic Carbon (C) 2019/05/03 <0.50 mg/L

6102025 SSI RPD Total Organic Carbon (C) 2019/05/03 NC % 15

6102045 BCD Matrix Spike Isobutylbenzene  - Extractable 2019/05/03 104 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 111 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 98 % 70 - 130
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Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

>C16-C21 Hydrocarbons 2019/05/03 93 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/03 107 % 70 - 130

6102045 BCD Spiked Blank Isobutylbenzene  - Extractable 2019/05/03 102 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 104 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 96 % 70 - 130

>C16-C21 Hydrocarbons 2019/05/03 89 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/03 102 % 70 - 130

6102045 BCD Method Blank Isobutylbenzene  - Extractable 2019/05/03 102 % 70 - 130

n-Dotriacontane - Extractable 2019/05/03 100 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/03 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/05/03 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/05/03 <0.10 mg/L

6102045 BCD RPD >C10-C16 Hydrocarbons 2019/05/03 0.31 % 40

>C16-C21 Hydrocarbons 2019/05/03 3.0 % 40

>C21-<C32 Hydrocarbons 2019/05/03 5.0 % 40

6102070 MLB Matrix Spike [JPE927-01] Acid Extractable Antimony (Sb) 2019/05/06 NC % 75 - 125

Acid Extractable Arsenic (As) 2019/05/06 NC % 75 - 125

Acid Extractable Barium (Ba) 2019/05/06 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/06 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/06 104 % 75 - 125

Acid Extractable Boron (B) 2019/05/06 87 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/06 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/06 96 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/06 95 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/06 NC % 75 - 125

Acid Extractable Lead (Pb) 2019/05/06 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/06 104 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/06 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/06 94 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/06 103 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/06 96 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/06 98 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/06 94 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/06 99 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/06 106 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/06 103 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/06 111 % 75 - 125

Acid Extractable Uranium (U) 2019/05/06 103 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/06 96 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/06 NC % 75 - 125

6102070 MLB Spiked Blank Acid Extractable Antimony (Sb) 2019/05/04 104 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/04 97 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/04 101 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/04 94 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/04 103 % 75 - 125

Acid Extractable Boron (B) 2019/05/04 94 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/04 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/04 97 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/04 97 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/04 95 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/04 100 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/04 95 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/04 98 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/04 103 % 75 - 125
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Maxxam Job #: B9B5460
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Molybdenum (Mo) 2019/05/04 106 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/04 98 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/04 99 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/04 96 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/04 97 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/04 100 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/04 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/04 102 % 75 - 125

Acid Extractable Uranium (U) 2019/05/04 100 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/04 95 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/04 99 % 75 - 125

6102070 MLB Method Blank Acid Extractable Aluminum (Al) 2019/05/04 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/04 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/04 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/04 <5.0 mg/kg

Acid Extractable Beryllium (Be) 2019/05/04 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/04 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/04 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/04 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/04 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/04 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/04 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/04 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/04 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/04 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/04 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/04 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/04 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/04 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/04 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/04 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/04 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/04 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/04 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/04 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/04 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/04 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/04 <5.0 mg/kg

6102070 MLB RPD [JPE927-01] Acid Extractable Aluminum (Al) 2019/05/06 7.6 % 35

Acid Extractable Antimony (Sb) 2019/05/06 4.3 % 35

Acid Extractable Arsenic (As) 2019/05/06 3.8 % 35

Acid Extractable Barium (Ba) 2019/05/06 6.4 % 35

Acid Extractable Beryllium (Be) 2019/05/06 NC % 35

Acid Extractable Bismuth (Bi) 2019/05/06 NC % 35

Acid Extractable Boron (B) 2019/05/06 NC % 35

Acid Extractable Cadmium (Cd) 2019/05/06 NC % 35

Acid Extractable Chromium (Cr) 2019/05/06 7.4 % 35

Acid Extractable Cobalt (Co) 2019/05/06 1.3 % 35

Acid Extractable Copper (Cu) 2019/05/06 3.5 % 35

Acid Extractable Iron (Fe) 2019/05/06 4.1 % 35

Acid Extractable Lead (Pb) 2019/05/06 4.0 % 35

Acid Extractable Lithium (Li) 2019/05/06 3.4 % 35

Acid Extractable Manganese (Mn) 2019/05/06 4.6 % 35

Acid Extractable Mercury (Hg) 2019/05/06 4.6 % 35
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Acid Extractable Molybdenum (Mo) 2019/05/06 NC % 35

Acid Extractable Nickel (Ni) 2019/05/06 2.6 % 35

Acid Extractable Rubidium (Rb) 2019/05/06 7.2 % 35

Acid Extractable Selenium (Se) 2019/05/06 NC % 35

Acid Extractable Silver (Ag) 2019/05/06 NC % 35

Acid Extractable Strontium (Sr) 2019/05/06 1.9 % 35

Acid Extractable Thallium (Tl) 2019/05/06 1.8 % 35

Acid Extractable Tin (Sn) 2019/05/06 NC % 35

Acid Extractable Uranium (U) 2019/05/06 8.6 % 35

Acid Extractable Vanadium (V) 2019/05/06 5.6 % 35

Acid Extractable Zinc (Zn) 2019/05/06 2.3 % 35

6102447 MLB Matrix Spike Dissolved Aluminum (Al) 2019/05/03 103 % 80 - 120

Dissolved Antimony (Sb) 2019/05/03 102 % 80 - 120

Dissolved Arsenic (As) 2019/05/03 93 % 80 - 120

Dissolved Barium (Ba) 2019/05/03 99 % 80 - 120

Dissolved Beryllium (Be) 2019/05/03 96 % 80 - 120

Dissolved Bismuth (Bi) 2019/05/03 97 % 80 - 120

Dissolved Boron (B) 2019/05/03 95 % 80 - 120

Dissolved Cadmium (Cd) 2019/05/03 98 % 80 - 120

Dissolved Calcium (Ca) 2019/05/03 99 % 80 - 120

Dissolved Chromium (Cr) 2019/05/03 95 % 80 - 120

Dissolved Cobalt (Co) 2019/05/03 94 % 80 - 120

Dissolved Copper (Cu) 2019/05/03 90 % 80 - 120

Dissolved Iron (Fe) 2019/05/03 98 % 80 - 120

Dissolved Lead (Pb) 2019/05/03 98 % 80 - 120

Dissolved Magnesium (Mg) 2019/05/03 101 % 80 - 120

Dissolved Manganese (Mn) 2019/05/03 92 % 80 - 120

Dissolved Molybdenum (Mo) 2019/05/03 NC % 80 - 120

Dissolved Nickel (Ni) 2019/05/03 92 % 80 - 120

Dissolved Phosphorus (P) 2019/05/03 105 % 80 - 120

Dissolved Potassium (K) 2019/05/03 102 % 80 - 120

Dissolved Selenium (Se) 2019/05/03 91 % 80 - 120

Dissolved Silver (Ag) 2019/05/03 94 % 80 - 120

Dissolved Sodium (Na) 2019/05/03 NC % 80 - 120

Dissolved Strontium (Sr) 2019/05/03 NC % 80 - 120

Dissolved Thallium (Tl) 2019/05/03 99 % 80 - 120

Dissolved Tin (Sn) 2019/05/03 104 % 80 - 120

Dissolved Titanium (Ti) 2019/05/03 99 % 80 - 120

Dissolved Uranium (U) 2019/05/03 103 % 80 - 120

Dissolved Vanadium (V) 2019/05/03 95 % 80 - 120

Dissolved Zinc (Zn) 2019/05/03 95 % 80 - 120

6102447 MLB Spiked Blank Dissolved Aluminum (Al) 2019/05/03 106 % 80 - 120

Dissolved Antimony (Sb) 2019/05/03 102 % 80 - 120

Dissolved Arsenic (As) 2019/05/03 94 % 80 - 120

Dissolved Barium (Ba) 2019/05/03 100 % 80 - 120

Dissolved Beryllium (Be) 2019/05/03 98 % 80 - 120

Dissolved Bismuth (Bi) 2019/05/03 101 % 80 - 120

Dissolved Boron (B) 2019/05/03 95 % 80 - 120

Dissolved Cadmium (Cd) 2019/05/03 97 % 80 - 120

Dissolved Calcium (Ca) 2019/05/03 100 % 80 - 120

Dissolved Chromium (Cr) 2019/05/03 97 % 80 - 120

Dissolved Cobalt (Co) 2019/05/03 96 % 80 - 120

Dissolved Copper (Cu) 2019/05/03 95 % 80 - 120

Dissolved Iron (Fe) 2019/05/03 99 % 80 - 120
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Dissolved Lead (Pb) 2019/05/03 99 % 80 - 120

Dissolved Magnesium (Mg) 2019/05/03 105 % 80 - 120

Dissolved Manganese (Mn) 2019/05/03 99 % 80 - 120

Dissolved Molybdenum (Mo) 2019/05/03 100 % 80 - 120

Dissolved Nickel (Ni) 2019/05/03 96 % 80 - 120

Dissolved Phosphorus (P) 2019/05/03 104 % 80 - 120

Dissolved Potassium (K) 2019/05/03 99 % 80 - 120

Dissolved Selenium (Se) 2019/05/03 91 % 80 - 120

Dissolved Silver (Ag) 2019/05/03 95 % 80 - 120

Dissolved Sodium (Na) 2019/05/03 99 % 80 - 120

Dissolved Strontium (Sr) 2019/05/03 100 % 80 - 120

Dissolved Thallium (Tl) 2019/05/03 100 % 80 - 120

Dissolved Tin (Sn) 2019/05/03 102 % 80 - 120

Dissolved Titanium (Ti) 2019/05/03 102 % 80 - 120

Dissolved Uranium (U) 2019/05/03 103 % 80 - 120

Dissolved Vanadium (V) 2019/05/03 97 % 80 - 120

Dissolved Zinc (Zn) 2019/05/03 98 % 80 - 120

6102447 MLB Method Blank Dissolved Aluminum (Al) 2019/05/03 <5.0 ug/L

Dissolved Antimony (Sb) 2019/05/03 <1.0 ug/L

Dissolved Arsenic (As) 2019/05/03 <1.0 ug/L

Dissolved Barium (Ba) 2019/05/03 <1.0 ug/L

Dissolved Beryllium (Be) 2019/05/03 <1.0 ug/L

Dissolved Bismuth (Bi) 2019/05/03 <2.0 ug/L

Dissolved Boron (B) 2019/05/03 <50 ug/L

Dissolved Cadmium (Cd) 2019/05/03 <0.010 ug/L

Dissolved Calcium (Ca) 2019/05/03 <100 ug/L

Dissolved Chromium (Cr) 2019/05/03 <1.0 ug/L

Dissolved Cobalt (Co) 2019/05/03 <0.40 ug/L

Dissolved Copper (Cu) 2019/05/03 <0.50 ug/L

Dissolved Iron (Fe) 2019/05/03 <50 ug/L

Dissolved Lead (Pb) 2019/05/03 <0.50 ug/L

Dissolved Magnesium (Mg) 2019/05/03 <100 ug/L

Dissolved Manganese (Mn) 2019/05/03 <2.0 ug/L

Dissolved Molybdenum (Mo) 2019/05/03 <2.0 ug/L

Dissolved Nickel (Ni) 2019/05/03 <2.0 ug/L

Dissolved Phosphorus (P) 2019/05/03 <100 ug/L

Dissolved Potassium (K) 2019/05/03 <100 ug/L

Dissolved Selenium (Se) 2019/05/03 <1.0 ug/L

Dissolved Silver (Ag) 2019/05/03 <0.10 ug/L

Dissolved Sodium (Na) 2019/05/03 <100 ug/L

Dissolved Strontium (Sr) 2019/05/03 <2.0 ug/L

Dissolved Thallium (Tl) 2019/05/03 <0.10 ug/L

Dissolved Tin (Sn) 2019/05/03 <2.0 ug/L

Dissolved Titanium (Ti) 2019/05/03 <2.0 ug/L

Dissolved Uranium (U) 2019/05/03 <0.10 ug/L

Dissolved Vanadium (V) 2019/05/03 <2.0 ug/L

Dissolved Zinc (Zn) 2019/05/03 <5.0 ug/L

6102447 MLB RPD Dissolved Aluminum (Al) 2019/05/03 0.34 % 20

Dissolved Antimony (Sb) 2019/05/03 NC % 20

Dissolved Arsenic (As) 2019/05/03 0.15 % 20

Dissolved Barium (Ba) 2019/05/03 1.9 % 20

Dissolved Beryllium (Be) 2019/05/03 NC % 20

Dissolved Bismuth (Bi) 2019/05/03 NC % 20

Dissolved Boron (B) 2019/05/03 3.6 % 20

Page 31 of 42

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B9B5460
Report Date: 2019/05/23

Dillon Consulting Limited
Client Project #: 19-9183-3000

Site Location: PORT WALLACE PHASE II

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Cadmium (Cd) 2019/05/03 NC % 20

Dissolved Calcium (Ca) 2019/05/03 0.045 % 20

Dissolved Chromium (Cr) 2019/05/03 3.0 % 20

Dissolved Cobalt (Co) 2019/05/03 NC % 20

Dissolved Copper (Cu) 2019/05/03 NC % 20

Dissolved Iron (Fe) 2019/05/03 NC % 20

Dissolved Lead (Pb) 2019/05/03 NC % 20

Dissolved Magnesium (Mg) 2019/05/03 2.8 % 20

Dissolved Manganese (Mn) 2019/05/03 0.085 % 20

Dissolved Molybdenum (Mo) 2019/05/03 0.89 % 20

Dissolved Nickel (Ni) 2019/05/03 NC % 20

Dissolved Phosphorus (P) 2019/05/03 NC % 20

Dissolved Potassium (K) 2019/05/03 1.5 % 20

Dissolved Selenium (Se) 2019/05/03 NC % 20

Dissolved Silver (Ag) 2019/05/03 NC % 20

Dissolved Sodium (Na) 2019/05/03 0.21 % 20

Dissolved Strontium (Sr) 2019/05/03 0.45 % 20

Dissolved Thallium (Tl) 2019/05/03 NC % 20

Dissolved Tin (Sn) 2019/05/03 NC % 20

Dissolved Titanium (Ti) 2019/05/03 NC % 20

Dissolved Uranium (U) 2019/05/03 NC % 20

Dissolved Vanadium (V) 2019/05/03 5.7 % 20

Dissolved Zinc (Zn) 2019/05/03 NC % 20

6103904 KMC QC Standard pH 2019/05/04 100 % 97 - 103

6103904 KMC RPD [JPE947-01] pH 2019/05/04 0.52 % N/A

6103906 KMC Spiked Blank Conductivity 2019/05/04 101 % 80 - 120

6103906 KMC Method Blank Conductivity 2019/05/04 1.1,
RDL=1.0

uS/cm

6103906 KMC RPD [JPE947-01] Conductivity 2019/05/04 0.49 % 10

6103907 KMC QC Standard pH 2019/05/04 101 % 97 - 103

6103907 KMC RPD [JPE954-01] pH 2019/05/04 0.64 % N/A

6103910 KMC Spiked Blank Conductivity 2019/05/04 102 % 80 - 120

6103910 KMC Method Blank Conductivity 2019/05/04 <1.0 uS/cm

6103910 KMC RPD [JPE954-01] Conductivity 2019/05/04 0.00015 % 10

6104716 BAN Matrix Spike [JPE948-01] Total Aluminum (Al) 2019/05/07 98 % 80 - 120

Total Antimony (Sb) 2019/05/07 100 % 80 - 120

Total Arsenic (As) 2019/05/07 95 % 80 - 120

Total Barium (Ba) 2019/05/07 97 % 80 - 120

Total Beryllium (Be) 2019/05/07 95 % 80 - 120

Total Bismuth (Bi) 2019/05/07 99 % 80 - 120

Total Boron (B) 2019/05/07 99 % 80 - 120

Total Cadmium (Cd) 2019/05/07 97 % 80 - 120

Total Calcium (Ca) 2019/05/07 101 % 80 - 120

Total Chromium (Cr) 2019/05/07 95 % 80 - 120

Total Cobalt (Co) 2019/05/07 96 % 80 - 120

Total Copper (Cu) 2019/05/07 93 % 80 - 120

Total Iron (Fe) 2019/05/07 98 % 80 - 120

Total Lead (Pb) 2019/05/07 97 % 80 - 120

Total Magnesium (Mg) 2019/05/07 101 % 80 - 120

Total Manganese (Mn) 2019/05/07 95 % 80 - 120

Total Molybdenum (Mo) 2019/05/07 102 % 80 - 120

Total Nickel (Ni) 2019/05/07 93 % 80 - 120

Total Phosphorus (P) 2019/05/07 105 % 80 - 120

Total Potassium (K) 2019/05/07 98 % 80 - 120
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Total Selenium (Se) 2019/05/07 95 % 80 - 120

Total Silver (Ag) 2019/05/07 95 % 80 - 120

Total Sodium (Na) 2019/05/07 NC % 80 - 120

Total Strontium (Sr) 2019/05/07 97 % 80 - 120

Total Thallium (Tl) 2019/05/07 98 % 80 - 120

Total Tin (Sn) 2019/05/07 101 % 80 - 120

Total Titanium (Ti) 2019/05/07 101 % 80 - 120

Total Uranium (U) 2019/05/07 103 % 80 - 120

Total Vanadium (V) 2019/05/07 97 % 80 - 120

Total Zinc (Zn) 2019/05/07 94 % 80 - 120

6104716 BAN Spiked Blank Total Aluminum (Al) 2019/05/07 104 % 80 - 120

Total Antimony (Sb) 2019/05/07 102 % 80 - 120

Total Arsenic (As) 2019/05/07 98 % 80 - 120

Total Barium (Ba) 2019/05/07 100 % 80 - 120

Total Beryllium (Be) 2019/05/07 97 % 80 - 120

Total Bismuth (Bi) 2019/05/07 101 % 80 - 120

Total Boron (B) 2019/05/07 99 % 80 - 120

Total Cadmium (Cd) 2019/05/07 99 % 80 - 120

Total Calcium (Ca) 2019/05/07 104 % 80 - 120

Total Chromium (Cr) 2019/05/07 97 % 80 - 120

Total Cobalt (Co) 2019/05/07 98 % 80 - 120

Total Copper (Cu) 2019/05/07 96 % 80 - 120

Total Iron (Fe) 2019/05/07 100 % 80 - 120

Total Lead (Pb) 2019/05/07 100 % 80 - 120

Total Magnesium (Mg) 2019/05/07 103 % 80 - 120

Total Manganese (Mn) 2019/05/07 97 % 80 - 120

Total Molybdenum (Mo) 2019/05/07 103 % 80 - 120

Total Nickel (Ni) 2019/05/07 96 % 80 - 120

Total Phosphorus (P) 2019/05/07 106 % 80 - 120

Total Potassium (K) 2019/05/07 100 % 80 - 120

Total Selenium (Se) 2019/05/07 96 % 80 - 120

Total Silver (Ag) 2019/05/07 97 % 80 - 120

Total Sodium (Na) 2019/05/07 99 % 80 - 120

Total Strontium (Sr) 2019/05/07 100 % 80 - 120

Total Thallium (Tl) 2019/05/07 100 % 80 - 120

Total Tin (Sn) 2019/05/07 102 % 80 - 120

Total Titanium (Ti) 2019/05/07 100 % 80 - 120

Total Uranium (U) 2019/05/07 105 % 80 - 120

Total Vanadium (V) 2019/05/07 100 % 80 - 120

Total Zinc (Zn) 2019/05/07 97 % 80 - 120

6104716 BAN Method Blank Total Aluminum (Al) 2019/05/07 <5.0 ug/L

Total Antimony (Sb) 2019/05/07 <1.0 ug/L

Total Arsenic (As) 2019/05/07 <1.0 ug/L

Total Barium (Ba) 2019/05/07 <1.0 ug/L

Total Beryllium (Be) 2019/05/07 <1.0 ug/L

Total Bismuth (Bi) 2019/05/07 <2.0 ug/L

Total Boron (B) 2019/05/07 <50 ug/L

Total Cadmium (Cd) 2019/05/07 <0.010 ug/L

Total Calcium (Ca) 2019/05/07 <100 ug/L

Total Chromium (Cr) 2019/05/07 <1.0 ug/L

Total Cobalt (Co) 2019/05/07 <0.40 ug/L

Total Copper (Cu) 2019/05/07 <0.50 ug/L

Total Iron (Fe) 2019/05/07 <50 ug/L

Total Lead (Pb) 2019/05/07 <0.50 ug/L
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Total Magnesium (Mg) 2019/05/07 <100 ug/L

Total Manganese (Mn) 2019/05/07 <2.0 ug/L

Total Molybdenum (Mo) 2019/05/07 <2.0 ug/L

Total Nickel (Ni) 2019/05/07 <2.0 ug/L

Total Phosphorus (P) 2019/05/07 <100 ug/L

Total Potassium (K) 2019/05/07 <100 ug/L

Total Selenium (Se) 2019/05/07 <1.0 ug/L

Total Silver (Ag) 2019/05/07 <0.10 ug/L

Total Sodium (Na) 2019/05/07 <100 ug/L

Total Strontium (Sr) 2019/05/07 <2.0 ug/L

Total Thallium (Tl) 2019/05/07 <0.10 ug/L

Total Tin (Sn) 2019/05/07 <2.0 ug/L

Total Titanium (Ti) 2019/05/07 <2.0 ug/L

Total Uranium (U) 2019/05/07 <0.10 ug/L

Total Vanadium (V) 2019/05/07 <2.0 ug/L

Total Zinc (Zn) 2019/05/07 <5.0 ug/L

6104716 BAN RPD [JPE947-01] Total Aluminum (Al) 2019/05/07 2.8 % 20

Total Antimony (Sb) 2019/05/07 NC % 20

Total Arsenic (As) 2019/05/07 1.3 % 20

Total Barium (Ba) 2019/05/07 7.0 % 20

Total Beryllium (Be) 2019/05/07 NC % 20

Total Bismuth (Bi) 2019/05/07 NC % 20

Total Boron (B) 2019/05/07 NC % 20

Total Cadmium (Cd) 2019/05/07 NC % 20

Total Calcium (Ca) 2019/05/07 1.2 % 20

Total Chromium (Cr) 2019/05/07 NC % 20

Total Cobalt (Co) 2019/05/07 NC % 20

Total Copper (Cu) 2019/05/07 9.3 % 20

Total Iron (Fe) 2019/05/07 3.0 % 20

Total Lead (Pb) 2019/05/07 NC % 20

Total Magnesium (Mg) 2019/05/07 0.29 % 20

Total Manganese (Mn) 2019/05/07 7.4 % 20

Total Molybdenum (Mo) 2019/05/07 NC % 20

Total Nickel (Ni) 2019/05/07 NC % 20

Total Phosphorus (P) 2019/05/07 NC % 20

Total Potassium (K) 2019/05/07 1.1 % 20

Total Selenium (Se) 2019/05/07 NC % 20

Total Silver (Ag) 2019/05/07 NC % 20

Total Sodium (Na) 2019/05/07 1.7 % 20

Total Strontium (Sr) 2019/05/07 3.4 % 20

Total Thallium (Tl) 2019/05/07 NC % 20

Total Tin (Sn) 2019/05/07 NC % 20

Total Titanium (Ti) 2019/05/07 NC % 20

Total Uranium (U) 2019/05/07 NC % 20

Total Vanadium (V) 2019/05/07 NC % 20

Total Zinc (Zn) 2019/05/07 NC % 20

6104792 NRG Matrix Spike Total Alkalinity (Total as CaCO3) 2019/05/06 100 % 80 - 120

6104792 NRG Spiked Blank Total Alkalinity (Total as CaCO3) 2019/05/06 104 % 80 - 120

6104792 NRG Method Blank Total Alkalinity (Total as CaCO3) 2019/05/06 <5.0 mg/L

6104792 NRG RPD Total Alkalinity (Total as CaCO3) 2019/05/06 0.52 % 25

6104797 NRG Matrix Spike Dissolved Chloride (Cl-) 2019/05/06 NC % 80 - 120

6104797 NRG Spiked Blank Dissolved Chloride (Cl-) 2019/05/06 98 % 80 - 120

6104797 NRG Method Blank Dissolved Chloride (Cl-) 2019/05/06 <1.0 mg/L

6104797 NRG RPD Dissolved Chloride (Cl-) 2019/05/06 0.32 % 25
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6104799 NRG Matrix Spike Dissolved Sulphate (SO4) 2019/05/06 99 % 80 - 120

6104799 NRG Spiked Blank Dissolved Sulphate (SO4) 2019/05/06 99 % 80 - 120

6104799 NRG Method Blank Dissolved Sulphate (SO4) 2019/05/06 <2.0 mg/L

6104799 NRG RPD Dissolved Sulphate (SO4) 2019/05/06 1.6 % 25

6104802 NRG Matrix Spike Reactive Silica (SiO2) 2019/05/06 96 % 80 - 120

6104802 NRG Spiked Blank Reactive Silica (SiO2) 2019/05/06 101 % 80 - 120

6104802 NRG Method Blank Reactive Silica (SiO2) 2019/05/06 <0.50 mg/L

6104802 NRG RPD Reactive Silica (SiO2) 2019/05/06 0.14 % 25

6104804 NRG Spiked Blank Colour 2019/05/06 98 % 80 - 120

6104804 NRG Method Blank Colour 2019/05/06 <5.0 TCU

6104804 NRG RPD Colour 2019/05/06 15 % 20

6104806 NRG Matrix Spike Orthophosphate (P) 2019/05/07 92 % 80 - 120

6104806 NRG Spiked Blank Orthophosphate (P) 2019/05/07 97 % 80 - 120

6104806 NRG Method Blank Orthophosphate (P) 2019/05/07 <0.010 mg/L

6104806 NRG RPD Orthophosphate (P) 2019/05/07 NC % 25

6104810 NRG Matrix Spike Nitrate + Nitrite (N) 2019/05/06 94 % 80 - 120

6104810 NRG Spiked Blank Nitrate + Nitrite (N) 2019/05/06 94 % 80 - 120

6104810 NRG Method Blank Nitrate + Nitrite (N) 2019/05/06 <0.050 mg/L

6104810 NRG RPD Nitrate + Nitrite (N) 2019/05/06 2.1 % 25

6104813 NRG Matrix Spike Nitrite (N) 2019/05/06 98 % 80 - 120

6104813 NRG Spiked Blank Nitrite (N) 2019/05/06 103 % 80 - 120

6104813 NRG Method Blank Nitrite (N) 2019/05/06 <0.010 mg/L

6104813 NRG RPD Nitrite (N) 2019/05/06 NC % 20

6104816 NRG Matrix Spike Total Alkalinity (Total as CaCO3) 2019/05/06 NC % 80 - 120

6104816 NRG Spiked Blank Total Alkalinity (Total as CaCO3) 2019/05/06 106 % 80 - 120

6104816 NRG Method Blank Total Alkalinity (Total as CaCO3) 2019/05/06 <5.0 mg/L

6104816 NRG RPD Total Alkalinity (Total as CaCO3) 2019/05/06 1.1 % 25

6104818 NRG Matrix Spike Dissolved Chloride (Cl-) 2019/05/06 NC % 80 - 120

6104818 NRG Spiked Blank Dissolved Chloride (Cl-) 2019/05/06 98 % 80 - 120

6104818 NRG Method Blank Dissolved Chloride (Cl-) 2019/05/06 <1.0 mg/L

6104818 NRG RPD Dissolved Chloride (Cl-) 2019/05/06 0.15 % 25

6104820 NRG Matrix Spike Dissolved Sulphate (SO4) 2019/05/06 97 % 80 - 120

6104820 NRG Spiked Blank Dissolved Sulphate (SO4) 2019/05/06 101 % 80 - 120

6104820 NRG Method Blank Dissolved Sulphate (SO4) 2019/05/06 <2.0 mg/L

6104820 NRG RPD Dissolved Sulphate (SO4) 2019/05/06 0.28 % 25

6104822 NRG Matrix Spike Reactive Silica (SiO2) 2019/05/06 NC % 80 - 120

6104822 NRG Spiked Blank Reactive Silica (SiO2) 2019/05/06 105 % 80 - 120

6104822 NRG Method Blank Reactive Silica (SiO2) 2019/05/06 <0.50 mg/L

6104822 NRG RPD Reactive Silica (SiO2) 2019/05/06 0.0089 % 25

6104823 NRG Spiked Blank Colour 2019/05/06 97 % 80 - 120

6104823 NRG Method Blank Colour 2019/05/06 <5.0 TCU

6104823 NRG RPD Colour 2019/05/06 11 % 20

6104825 NRG Matrix Spike Orthophosphate (P) 2019/05/07 87 % 80 - 120

6104825 NRG Spiked Blank Orthophosphate (P) 2019/05/07 92 % 80 - 120

6104825 NRG Method Blank Orthophosphate (P) 2019/05/07 <0.010 mg/L

6104825 NRG RPD Orthophosphate (P) 2019/05/07 0.11 % 25

6104827 NRG Matrix Spike Nitrate + Nitrite (N) 2019/05/06 93 % 80 - 120

6104827 NRG Spiked Blank Nitrate + Nitrite (N) 2019/05/06 95 % 80 - 120

6104827 NRG Method Blank Nitrate + Nitrite (N) 2019/05/06 <0.050 mg/L

6104827 NRG RPD Nitrate + Nitrite (N) 2019/05/06 NC % 25

6104828 NRG Matrix Spike Nitrite (N) 2019/05/06 101 % 80 - 120

6104828 NRG Spiked Blank Nitrite (N) 2019/05/06 101 % 80 - 120

6104828 NRG Method Blank Nitrite (N) 2019/05/06 <0.010 mg/L

6104828 NRG RPD Nitrite (N) 2019/05/06 NC % 20
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6104961 SDN RPD [JPE927-01] Moisture 2019/05/06 1.8 % 25

6105340 YXU Matrix Spike Isobutylbenzene - Volatile 2019/05/06 124 (1) % 60 - 130

Benzene 2019/05/06 99 % 60 - 130

Toluene 2019/05/06 99 % 60 - 130

Ethylbenzene 2019/05/06 106 % 60 - 130

Total Xylenes 2019/05/06 102 % 60 - 130

6105340 YXU Spiked Blank Isobutylbenzene - Volatile 2019/05/06 97 % 60 - 130

Benzene 2019/05/06 97 % 60 - 140

Toluene 2019/05/06 99 % 60 - 140

Ethylbenzene 2019/05/06 100 % 60 - 140

Total Xylenes 2019/05/06 100 % 60 - 140

6105340 YXU Method Blank Isobutylbenzene - Volatile 2019/05/06 106 % 60 - 130

Benzene 2019/05/06 <0.025 mg/kg

Toluene 2019/05/06 <0.050 mg/kg

Ethylbenzene 2019/05/06 <0.025 mg/kg

Total Xylenes 2019/05/06 <0.050 mg/kg

C6 - C10 (less BTEX) 2019/05/06 <2.5 mg/kg

6105340 YXU RPD Benzene 2019/05/06 NC % 50

Toluene 2019/05/06 NC % 50

Ethylbenzene 2019/05/06 NC % 50

Total Xylenes 2019/05/06 NC % 50

C6 - C10 (less BTEX) 2019/05/06 2.7 % 50

6105432 BKE Matrix Spike Total Cyanide (CN) 2019/05/07 96 % 80 - 120

6105432 BKE Spiked Blank Total Cyanide (CN) 2019/05/07 103 % 80 - 120

6105432 BKE Method Blank Total Cyanide (CN) 2019/05/07 <0.0050 mg/L

6105432 BKE RPD Total Cyanide (CN) 2019/05/07 NC % 20

6105437 BKE Matrix Spike Total Cyanide (CN) 2019/05/07 99 % 80 - 120

6105437 BKE Spiked Blank Total Cyanide (CN) 2019/05/07 101 % 80 - 120

6105437 BKE Method Blank Total Cyanide (CN) 2019/05/07 <0.0050 mg/L

6105437 BKE RPD Total Cyanide (CN) 2019/05/07 4.6 % 20

6106756 BAN Matrix Spike Acid Extractable Antimony (Sb) 2019/05/07 96 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 100 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 102 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 102 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 98 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 100 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 104 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 102 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 NC % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 106 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 93 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 93 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 100 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 102 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 100 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 98 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 94 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 NC % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 102 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 98 % 75 - 125
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Acid Extractable Zinc (Zn) 2019/05/07 NC % 75 - 125

6106756 BAN Spiked Blank Acid Extractable Antimony (Sb) 2019/05/07 101 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 100 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 99 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 100 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 103 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 99 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 101 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 98 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 99 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 103 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 101 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 99 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 95 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 98 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 101 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 102 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 98 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 98 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 101 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 104 % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 100 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 99 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/07 97 % 75 - 125

6106756 BAN Method Blank Acid Extractable Aluminum (Al) 2019/05/07 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/07 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/07 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/07 <5.0 mg/kg

Acid Extractable Beryllium (Be) 2019/05/07 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/07 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/07 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/07 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/07 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/07 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/07 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/07 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/07 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/07 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/07 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/07 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/07 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/07 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/07 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/07 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/07 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/07 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/07 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/07 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/07 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/07 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/07 <5.0 mg/kg

6106756 BAN RPD Acid Extractable Lead (Pb) 2019/05/07 10 % 35
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6106758 BAN Matrix Spike [JPE920-01] Acid Extractable Antimony (Sb) 2019/05/08 84 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/08 NC % 75 - 125

Acid Extractable Barium (Ba) 2019/05/08 NC % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/08 93 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/08 99 % 75 - 125

Acid Extractable Boron (B) 2019/05/08 87 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/08 92 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/08 88 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/08 NC % 75 - 125

Acid Extractable Copper (Cu) 2019/05/08 88 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/08 NC % 75 - 125

Acid Extractable Lithium (Li) 2019/05/08 94 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/08 NC % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/08 93 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/08 91 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/08 90 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/08 94 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/08 92 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/08 90 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/08 97 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/08 98 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/08 96 % 75 - 125

Acid Extractable Uranium (U) 2019/05/08 93 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/08 NC % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/08 NC % 75 - 125

6106758 BAN Spiked Blank Acid Extractable Antimony (Sb) 2019/05/07 101 % 75 - 125

Acid Extractable Arsenic (As) 2019/05/07 98 % 75 - 125

Acid Extractable Barium (Ba) 2019/05/07 99 % 75 - 125

Acid Extractable Beryllium (Be) 2019/05/07 97 % 75 - 125

Acid Extractable Bismuth (Bi) 2019/05/07 101 % 75 - 125

Acid Extractable Boron (B) 2019/05/07 102 % 75 - 125

Acid Extractable Cadmium (Cd) 2019/05/07 97 % 75 - 125

Acid Extractable Chromium (Cr) 2019/05/07 97 % 75 - 125

Acid Extractable Cobalt (Co) 2019/05/07 97 % 75 - 125

Acid Extractable Copper (Cu) 2019/05/07 95 % 75 - 125

Acid Extractable Lead (Pb) 2019/05/07 99 % 75 - 125

Acid Extractable Lithium (Li) 2019/05/07 103 % 75 - 125

Acid Extractable Manganese (Mn) 2019/05/07 98 % 75 - 125

Acid Extractable Mercury (Hg) 2019/05/07 98 % 75 - 125

Acid Extractable Molybdenum (Mo) 2019/05/07 98 % 75 - 125

Acid Extractable Nickel (Ni) 2019/05/07 96 % 75 - 125

Acid Extractable Rubidium (Rb) 2019/05/07 100 % 75 - 125

Acid Extractable Selenium (Se) 2019/05/07 98 % 75 - 125

Acid Extractable Silver (Ag) 2019/05/07 96 % 75 - 125

Acid Extractable Strontium (Sr) 2019/05/07 100 % 75 - 125

Acid Extractable Thallium (Tl) 2019/05/07 100 % 75 - 125

Acid Extractable Tin (Sn) 2019/05/07 103 % 75 - 125

Acid Extractable Uranium (U) 2019/05/07 99 % 75 - 125

Acid Extractable Vanadium (V) 2019/05/07 98 % 75 - 125

Acid Extractable Zinc (Zn) 2019/05/07 94 % 75 - 125

6106758 BAN Method Blank Acid Extractable Aluminum (Al) 2019/05/07 <10 mg/kg

Acid Extractable Antimony (Sb) 2019/05/07 <2.0 mg/kg

Acid Extractable Arsenic (As) 2019/05/07 <2.0 mg/kg

Acid Extractable Barium (Ba) 2019/05/07 <5.0 mg/kg
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Acid Extractable Beryllium (Be) 2019/05/07 <2.0 mg/kg

Acid Extractable Bismuth (Bi) 2019/05/07 <2.0 mg/kg

Acid Extractable Boron (B) 2019/05/07 <50 mg/kg

Acid Extractable Cadmium (Cd) 2019/05/07 <0.30 mg/kg

Acid Extractable Chromium (Cr) 2019/05/07 <2.0 mg/kg

Acid Extractable Cobalt (Co) 2019/05/07 <1.0 mg/kg

Acid Extractable Copper (Cu) 2019/05/07 <2.0 mg/kg

Acid Extractable Iron (Fe) 2019/05/07 <50 mg/kg

Acid Extractable Lead (Pb) 2019/05/07 <0.50 mg/kg

Acid Extractable Lithium (Li) 2019/05/07 <2.0 mg/kg

Acid Extractable Manganese (Mn) 2019/05/07 <2.0 mg/kg

Acid Extractable Mercury (Hg) 2019/05/07 <0.10 mg/kg

Acid Extractable Molybdenum (Mo) 2019/05/07 <2.0 mg/kg

Acid Extractable Nickel (Ni) 2019/05/07 <2.0 mg/kg

Acid Extractable Rubidium (Rb) 2019/05/07 <2.0 mg/kg

Acid Extractable Selenium (Se) 2019/05/07 <1.0 mg/kg

Acid Extractable Silver (Ag) 2019/05/07 <0.50 mg/kg

Acid Extractable Strontium (Sr) 2019/05/07 <5.0 mg/kg

Acid Extractable Thallium (Tl) 2019/05/07 <0.10 mg/kg

Acid Extractable Tin (Sn) 2019/05/07 <1.0 mg/kg

Acid Extractable Uranium (U) 2019/05/07 <0.10 mg/kg

Acid Extractable Vanadium (V) 2019/05/07 <2.0 mg/kg

Acid Extractable Zinc (Zn) 2019/05/07 <5.0 mg/kg

6106758 BAN RPD [JPE920-01] Acid Extractable Aluminum (Al) 2019/05/08 3.6 % 35

Acid Extractable Antimony (Sb) 2019/05/08 NC % 35

Acid Extractable Arsenic (As) 2019/05/08 3.5 % 35

Acid Extractable Barium (Ba) 2019/05/08 5.4 % 35

Acid Extractable Beryllium (Be) 2019/05/08 NC % 35

Acid Extractable Bismuth (Bi) 2019/05/08 NC % 35

Acid Extractable Boron (B) 2019/05/08 NC % 35

Acid Extractable Cadmium (Cd) 2019/05/08 3.1 % 35

Acid Extractable Chromium (Cr) 2019/05/08 2.0 % 35

Acid Extractable Cobalt (Co) 2019/05/08 1.4 % 35

Acid Extractable Copper (Cu) 2019/05/08 1.2 % 35

Acid Extractable Iron (Fe) 2019/05/08 1.6 % 35

Acid Extractable Lead (Pb) 2019/05/08 3.0 % 35

Acid Extractable Lithium (Li) 2019/05/08 2.2 % 35

Acid Extractable Manganese (Mn) 2019/05/08 3.2 % 35

Acid Extractable Mercury (Hg) 2019/05/08 2.6 % 35

Acid Extractable Molybdenum (Mo) 2019/05/08 NC % 35

Acid Extractable Nickel (Ni) 2019/05/08 2.2 % 35

Acid Extractable Rubidium (Rb) 2019/05/08 5.8 % 35

Acid Extractable Selenium (Se) 2019/05/08 4.8 % 35

Acid Extractable Silver (Ag) 2019/05/08 NC % 35

Acid Extractable Strontium (Sr) 2019/05/08 0.44 % 35

Acid Extractable Thallium (Tl) 2019/05/08 7.7 % 35

Acid Extractable Tin (Sn) 2019/05/08 14 % 35

Acid Extractable Uranium (U) 2019/05/08 0.43 % 35

Acid Extractable Vanadium (V) 2019/05/08 2.4 % 35

Acid Extractable Zinc (Zn) 2019/05/08 1.8 % 35

6106759 BBD QC Standard Organic Carbon (TOC) 2019/05/09 90 % 75 - 125

6106759 BBD Method Blank Organic Carbon (TOC) 2019/05/09 <0.50 g/kg

6106759 BBD RPD Organic Carbon (TOC) 2019/05/09 4.9 % 35

6106993 SRM Matrix Spike Nitrogen (Ammonia Nitrogen) 2019/05/07 91 % 80 - 120
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6106993 SRM Spiked Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 99 % 80 - 120

6106993 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 <0.050 mg/L

6106993 SRM RPD Nitrogen (Ammonia Nitrogen) 2019/05/07 2.0 % 20

6106998 SRM Matrix Spike [JPE947-06] Nitrogen (Ammonia Nitrogen) 2019/05/07 83 % 80 - 120

6106998 SRM Spiked Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 102 % 80 - 120

6106998 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2019/05/07 <0.050 mg/L

6106998 SRM RPD [JPE947-06] Nitrogen (Ammonia Nitrogen) 2019/05/07 NC % 20

6107943 KMC QC Standard Turbidity 2019/05/07 102 % 80 - 120

6107943 KMC Spiked Blank Turbidity 2019/05/07 102 % 80 - 120

6107943 KMC Method Blank Turbidity 2019/05/07 <0.10 NTU

6107943 KMC RPD Turbidity 2019/05/07 6.5 % 20

6107949 KMC QC Standard Turbidity 2019/05/07 102 % 80 - 120

6107949 KMC Spiked Blank Turbidity 2019/05/07 102 % 80 - 120

6107949 KMC Method Blank Turbidity 2019/05/07 <0.10 NTU

6107949 KMC RPD Turbidity 2019/05/07 NC % 20

6109397 NRG Matrix Spike [JPE927-01] Sulphate (SO4) 2019/05/08 98 % 80 - 120

6109397 NRG Spiked Blank Sulphate (SO4) 2019/05/08 99 % 80 - 120

6109397 NRG Method Blank Sulphate (SO4) 2019/05/08 <10 mg/kg

6109397 NRG RPD [JPE927-01] Sulphate (SO4) 2019/05/08 6.7 % 25

6118321 GGC Spiked Blank Total Cyanide (CN) 2019/05/10 87 % 75 - 125

6118321 GGC Method Blank Total Cyanide (CN) 2019/05/10 <0.50 mg/kg

6127324 éBA QC Standard Total Sulphur (S) 2019/05/09 95 % 77 - 128

6127324 éBA Method Blank Total Sulphur (S) 2019/05/09 <0.010 % g/g

6127324 éBA RPD [JPE917-01] Total Sulphur (S) 2019/05/09 0.50 % 30

6130723 BCD Matrix Spike [JPE927-01] Isobutylbenzene  - Extractable 2019/05/21 107 % 60 - 130

n-Dotriacontane - Extractable 2019/05/21 116 (2) % 60 - 130

>C10-C16 Hydrocarbons 2019/05/21 90 % 30 - 130

>C16-C21 Hydrocarbons 2019/05/21 83 % 30 - 130

>C21-<C32 Hydrocarbons 2019/05/21 97 % 30 - 130

6130723 BCD Spiked Blank Isobutylbenzene  - Extractable 2019/05/21 102 % 60 - 130

n-Dotriacontane - Extractable 2019/05/21 109 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/21 94 % 60 - 130

>C16-C21 Hydrocarbons 2019/05/21 92 % 60 - 130

>C21-<C32 Hydrocarbons 2019/05/21 109 % 60 - 130

6130723 BCD Method Blank Isobutylbenzene  - Extractable 2019/05/21 99 % 60 - 130

n-Dotriacontane - Extractable 2019/05/21 109 % 60 - 130

>C10-C16 Hydrocarbons 2019/05/21 <10 mg/kg

>C16-C21 Hydrocarbons 2019/05/21 <10 mg/kg

>C21-<C32 Hydrocarbons 2019/05/21 <15 mg/kg

6130723 BCD RPD [JPE927-01] >C10-C16 Hydrocarbons 2019/05/21 NC % 50

>C16-C21 Hydrocarbons 2019/05/21 9.6 % 50

>C21-<C32 Hydrocarbons 2019/05/21 2.9 % 50

6131192 CCR Matrix Spike Total Mercury (Hg) 2019/05/23 101 % 80 - 120

6131192 CCR Spiked Blank Total Mercury (Hg) 2019/05/23 99 % 80 - 120

6131192 CCR Method Blank Total Mercury (Hg) 2019/05/23 <0.013 ug/L
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6131192 CCR RPD Total Mercury (Hg) 2019/05/23 NC % 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

(1) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(2) Silica gel clean-up performed prior to analysis as per client request.
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The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anastassia Hamanov, Scientific Specialist

Caroline Bougie, B.Sc. Chemist

Eric Dearman, Scientific Specialist

Mike MacGillivray, Scientific Specialist (Inorganics)

Noureddine Chafiaai, B.Sc., Chemist

Rosemarie MacDonald, Scientific Specialist (Organics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B933641
Received: 2019/05/04, 10:56

CERTIFICATE OF ANALYSIS

Your Project #: B9B5460
Your C.O.C. #: b9b5460

Report Date: 2019/05/17
Report #: R2724453

Version: 2 - Final

Attention: BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS
200 BLUEWATER ROAD, SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Sample Matrix: Sediment
# Samples Received: 3

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Cyanide (Total) (1, 2) 2 2019/05/15 2019/05/16 CAL SOP-00270 SM 23 4500-CN m

Elements by ICPMS (total) 3 2019/05/14 2019/05/14 BBY7SOP-00004 /
BBY7SOP-00001

EPA 6020b R2 m

Moisture 3 2019/05/13 2019/05/14 BBY8SOP-00017 BCMOE BCLM Dec2000 m

pH (2:1 DI Water Extract) 3 2019/05/14 2019/05/14 BBY6SOP-00028 BCMOE BCLM Mar2005 m

Sulphate in Soil (5:1 DI Water Extract) 3 2019/05/14 2019/05/15 BBY6SOP-00017 SM 22 4500-SO42- E m

Sulphide in Soil 3 2019/05/13 2019/05/15 BBY6SOP-00052, EPA-821-R-91-100 m

Total Organic Carbon LECO Method (1) 2 N/A 2019/05/15 CAL SOP-00243 LECO 203-821-498 m

Total Organic Carbon LECO Method (1) 1 N/A 2019/05/17 CAL SOP-00243 LECO 203-821-498 m

Sample Matrix: Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Conductance - water 5 N/A 2019/05/14 BBY6SOP-00026 SM 22 2510 B m

Hardness (calculated as CaCO3) 5 N/A 2019/05/14 BBY WI-00033 Auto Calc

Mercury (Dissolved) by CV 5 N/A 2019/05/14 BBY7SOP-00015 BCMOE BCLM Oct2013 m

Na, K, Ca, Mg, S by CRC ICPMS (diss.) 5 N/A 2019/05/14 BBY WI-00033 Auto Calc

Elements by CRC ICPMS (dissolved) 5 N/A 2019/05/14 BBY7SOP-00002 EPA 6020b R2 m

Filter and HNO3 Preserve for Metals 5 N/A 2019/05/13 BBY7 WI-00004 SM 23 3030B m

pH Water (3) 5 N/A 2019/05/14 BBY6SOP-00026 SM 22 4500-H+ B m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
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Your Project #: B9B5460
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Report Date: 2019/05/17
Report #: R2724453

Version: 2 - Final

Attention: BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS
200 BLUEWATER ROAD, SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Calgary Environmental
(2) Free cyanide will complex with soil iron, producing anomalously low recoveries.  Thus a failed spike recovery does not invalidate a negative result on the native sample.
(3) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Eva Sénéchal, Key Account Specialist
Email: esenechal@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

RESULTS OF CHEMICAL ANALYSES OF  SEDIMENT

Maxxam ID VQ0700

Sampling Date 2018/04/25

COC Number b9b5460

UNITS
2019SS10(3.36-3.56m)

(JPE940)
Lab-Dup

RDL QC Batch

Misc. Inorganics

Soluble (5:1) Sulphate (SO4) mg/kg <100 100 9417535

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

Maxxam ID VQ0693 VQ0694 VQ0694 VQ0700

Sampling Date 2019/04/25 2019/04/25 2019/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) RDL 2019SED12A(JPE929)
2019SED12A(JPE929)

Lab-Dup
2019SS10(3.36-3.56m)

(JPE940)
RDL QC Batch

Misc. Inorganics

Soluble (5:1) Sulphate (SO4) mg/kg 585 100 170 N/A <100 100 9417535

Total Cyanide (CN) mg/kg 0.36 0.20 <0.40 0.42 N/A 0.40 9418529

MISCELLANEOUS

Sulphide ug/g 0.45 0.30 32.7 N/A <0.30 0.30 9415117

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

PHYSICAL TESTING (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) QC Batch 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)
RDL QC Batch

Physical Properties

Moisture % 26 9415518 34 21 0.30 9415903

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

MISCELLANEOUS (SEDIMENT)

Maxxam ID VQ0700 VQ0700

Sampling Date 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460

UNITS
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Misc. Inorganics

Total Organic Carbon (C) % 0.29 0.26 0.050 9422751

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

Maxxam ID VQ0693 VQ0693 VQ0694

Sampling Date 2019/04/25 2019/04/25 2019/04/25

COC Number b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927)
2019SED10A(JPE927)

Lab-Dup
2019SED12A(JPE929) RDL QC Batch

Misc. Inorganics

Total Organic Carbon (C) % 0.13 0.12 0.88 0.050 9418647

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

RESULTS OF CHEMICAL ANALYSES OF  WATER

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A LAB N/A 9415419

Physical Properties

Conductivity uS/cm 262 2.0 9418322

pH pH 6.65 N/A 9418321

RDL = Reportable Detection Limit

N/A = Not Applicable

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) 2019PW2(JPE933) 2019PW3(JPE934) 2019PW4(JPE935) RDL QC Batch

Calculated Parameters

Filter and HNO3 Preservation N/A LAB LAB LAB LAB N/A 9415419

Physical Properties

Conductivity uS/cm 472 650 614 483 2.0 9418322

pH pH 7.56 7.51 6.78 6.87 N/A 9418321

RDL = Reportable Detection Limit

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR/CCME METALS IN SOIL WITH HG (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Physical Properties

Soluble (2:1) pH pH 5.81 6.19 5.46 5.48 N/A 9416453

Total Metals by ICPMS

Total Aluminum (Al) mg/kg 13500 13900 10600 10700 100 9416441

Total Antimony (Sb) mg/kg 9.36 7.38 0.24 0.24 0.10 9416441

Total Arsenic (As) mg/kg 6480 4830 16.4 17.0 0.50 9416441

Total Barium (Ba) mg/kg 54.5 64.4 25.0 25.3 0.10 9416441

Total Beryllium (Be) mg/kg 0.37 0.42 0.27 0.27 0.20 9416441

Total Bismuth (Bi) mg/kg 0.89 0.85 0.14 0.14 0.10 9416441

Total Cadmium (Cd) mg/kg 0.176 0.268 0.075 0.065 0.050 9416441

Total Calcium (Ca) mg/kg 4810 3980 2120 2090 100 9416441

Total Chromium (Cr) mg/kg 15.9 15.9 17.1 17.0 1.0 9416441

Total Cobalt (Co) mg/kg 18.5 17.9 10.4 10.3 0.30 9416441

Total Copper (Cu) mg/kg 50.5 52.1 18.0 17.8 0.50 9416441

Total Iron (Fe) mg/kg 33600 32100 20500 20700 100 9416441

Total Lead (Pb) mg/kg 57.3 54.0 9.66 10.1 0.10 9416441

Total Magnesium (Mg) mg/kg 9780 9090 6240 6270 100 9416441

Total Manganese (Mn) mg/kg 703 1210 390 392 0.20 9416441

Total Mercury (Hg) mg/kg 4.55 5.35 <0.050 <0.050 0.050 9416441

Total Molybdenum (Mo) mg/kg 0.23 0.28 0.45 0.44 0.10 9416441

Total Nickel (Ni) mg/kg 38.5 35.6 24.4 23.9 0.80 9416441

Total Phosphorus (P) mg/kg 731 694 665 655 10 9416441

Total Potassium (K) mg/kg 4520 4370 700 715 100 9416441

Total Selenium (Se) mg/kg <0.50 <0.50 <0.50 <0.50 0.50 9416441

Total Silver (Ag) mg/kg 0.157 0.164 <0.050 <0.050 0.050 9416441

Total Sodium (Na) mg/kg <100 <100 <100 <100 100 9416441

Total Strontium (Sr) mg/kg 20.5 18.6 14.9 15.1 0.10 9416441

Total Sulphur (S) mg/kg N/A 2950 <500 <500 500 9416441

Total Thallium (Tl) mg/kg 0.304 0.327 0.055 0.055 0.050 9416441

Total Tin (Sn) mg/kg 0.28 0.36 0.23 0.26 0.10 9416441

Total Titanium (Ti) mg/kg 610 582 498 511 1.0 9416441

Total Vanadium (V) mg/kg 16.4 16.8 14.0 14.1 2.0 9416441

Total Zinc (Zn) mg/kg 119 135 51.8 52.1 1.0 9416441

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR/CCME METALS IN SOIL WITH HG (SEDIMENT)

Maxxam ID VQ0693 VQ0694 VQ0700 VQ0700

Sampling Date 2019/04/25 2019/04/25 2018/04/25 2018/04/25

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019SED10A(JPE927) 2019SED12A(JPE929)
2019SS10(3.36-3.56m)

(JPE940)

2019SS10(3.36-3.56m)
(JPE940)
Lab-Dup

RDL QC Batch

Total Zirconium (Zr) mg/kg 29.3 22.8 6.06 6.29 0.50 9416441

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) RDL 2019PW2(JPE933) 2019PW3(JPE934) RDL 2019PW4(JPE935) RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 82.3 0.50 129 105 0.50 75.6 0.50 9407523

Elements

Dissolved Mercury (Hg) ug/L 0.0099 0.0020 0.0120 0.0074 0.0020 0.0048 0.0020 9416652

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 94 15 34 45 30 53 15 9415624

Dissolved Antimony (Sb) ug/L <2.5 2.5 <5.0 <5.0 5.0 <2.5 2.5 9415624

Dissolved Arsenic (As) ug/L 137 0.50 203 146 1.0 298 0.50 9415624

Dissolved Barium (Ba) ug/L 135 5.0 307 292 10 202 5.0 9415624

Dissolved Beryllium (Be) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Bismuth (Bi) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Boron (B) ug/L <250 250 <500 <500 500 <250 250 9415624

Dissolved Cadmium (Cd) ug/L <0.050 0.050 <0.10 <0.10 0.10 <0.050 0.050 9415624

Dissolved Chromium (Cr) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Cobalt (Co) ug/L 16.0 1.0 15.1 38.8 2.0 40.3 1.0 9415624

Dissolved Copper (Cu) ug/L <1.0 1.0 <2.0 <2.0 2.0 <1.0 1.0 9415624

Dissolved Iron (Fe) ug/L 7720 25 7550 14500 50 20500 25 9415624

Dissolved Lead (Pb) ug/L <1.0 1.0 <2.0 <2.0 2.0 <1.0 1.0 9415624

Dissolved Lithium (Li) ug/L <10 10 <20 <20 20 <10 10 9415624

Dissolved Manganese (Mn) ug/L 29500 5.0 51600 49500 10 30200 5.0 9415624

Dissolved Molybdenum (Mo) ug/L <5.0 5.0 <10 <10 10 <5.0 5.0 9415624

Dissolved Nickel (Ni) ug/L <5.0 5.0 <10 <10 10 7.8 5.0 9415624

Dissolved Selenium (Se) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Silicon (Si) ug/L 2460 500 1910 2950 1000 4100 500 9415624

Dissolved Silver (Ag) ug/L <0.10 0.10 <0.20 <0.20 0.20 <0.10 0.10 9415624

Dissolved Strontium (Sr) ug/L 110 5.0 153 134 10 92.2 5.0 9415624

Dissolved Thallium (Tl) ug/L <0.050 0.050 <0.10 <0.10 0.10 <0.050 0.050 9415624

Dissolved Tin (Sn) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Titanium (Ti) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Uranium (U) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Vanadium (V) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Zinc (Zn) ug/L <25 25 <50 <50 50 <25 25 9415624

Dissolved Zirconium (Zr) ug/L <0.50 0.50 <1.0 <1.0 1.0 <0.50 0.50 9415624

Dissolved Calcium (Ca) mg/L 26.9 0.25 41.4 34.2 0.50 24.7 0.25 9407531

Dissolved Magnesium (Mg) mg/L 3.71 0.25 6.16 4.86 0.50 3.36 0.25 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0695 VQ0696 VQ0697 VQ0698

Sampling Date 2019/04/16 2019/04/16 2019/04/16 2019/04/29

COC Number b9b5460 b9b5460 b9b5460 b9b5460

UNITS 2019PW1(JPE932) RDL 2019PW2(JPE933) 2019PW3(JPE934) RDL 2019PW4(JPE935) RDL QC Batch

Dissolved Potassium (K) mg/L 1.83 0.25 2.51 1.97 0.50 1.67 0.25 9407531

Dissolved Sodium (Na) mg/L 31.7 0.25 37.2 34.9 0.50 27.3 0.25 9407531

Dissolved Sulphur (S) mg/L 31 15 69 75 30 44 15 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Calculated Parameters

Dissolved Hardness (CaCO3) mg/L 24.4 0.50 9407523

Elements

Dissolved Mercury (Hg) ug/L     0.98 (1) 0.10 9416652

Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 1070 3.0 9415624

Dissolved Antimony (Sb) ug/L 10.8 0.50 9415624

Dissolved Arsenic (As) ug/L 129 0.10 9415624

Dissolved Barium (Ba) ug/L 30.6 1.0 9415624

Dissolved Beryllium (Be) ug/L <0.10 0.10 9415624

Dissolved Bismuth (Bi) ug/L <1.0 1.0 9415624

Dissolved Boron (B) ug/L <50 50 9415624

Dissolved Cadmium (Cd) ug/L 0.041 0.010 9415624

Dissolved Chromium (Cr) ug/L <1.0 1.0 9415624

Dissolved Cobalt (Co) ug/L 3.79 0.20 9415624

Dissolved Copper (Cu) ug/L 5.31 0.20 9415624

Dissolved Iron (Fe) ug/L 757 5.0 9415624

Dissolved Lead (Pb) ug/L 5.92 0.20 9415624

Dissolved Lithium (Li) ug/L <2.0 2.0 9415624

Dissolved Manganese (Mn) ug/L 1960 1.0 9415624

Dissolved Molybdenum (Mo) ug/L <1.0 1.0 9415624

Dissolved Nickel (Ni) ug/L 3.1 1.0 9415624

Dissolved Selenium (Se) ug/L 0.13 0.10 9415624

Dissolved Silicon (Si) ug/L 7310 100 9415624

Dissolved Silver (Ag) ug/L 0.056 0.020 9415624

Dissolved Strontium (Sr) ug/L 31.7 1.0 9415624

Dissolved Thallium (Tl) ug/L 0.060 0.010 9415624

Dissolved Tin (Sn) ug/L <5.0 5.0 9415624

Dissolved Titanium (Ti) ug/L 18.2 5.0 9415624

Dissolved Uranium (U) ug/L 0.14 0.10 9415624

Dissolved Vanadium (V) ug/L <5.0 5.0 9415624

Dissolved Zinc (Zn) ug/L <5.0 5.0 9415624

Dissolved Zirconium (Zr) ug/L 2.35 0.10 9415624

Dissolved Calcium (Ca) mg/L 7.27 0.050 9407531

RDL = Reportable Detection Limit

(1) Detection limit raised due to interferent.
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Maxxam ID VQ0699

Sampling Date 2018/04/25

COC Number b9b5460

UNITS 2019PW5(JPE936) RDL QC Batch

Dissolved Magnesium (Mg) mg/L 1.51 0.050 9407531

Dissolved Potassium (K) mg/L 2.17 0.050 9407531

Dissolved Sodium (Na) mg/L 33.5 0.050 9407531

Dissolved Sulphur (S) mg/L 10.9 3.0 9407531

RDL = Reportable Detection Limit
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Maxxam Job #: B933641
Report Date: 2019/05/17

MAXXAM ANALYTICS
Client Project #: B9B5460

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.0°C

Sample  VQ0693 [2019SED10A(JPE927)]  : Sample analyzed past method specified hold time for Moisture. Sample analyzed past method specified hold
time for Sulphide in Soil. Exceedance of hold time increases the uncertainty of test results but does not necessarily imply that results are compromised.
Sample received past method specified hold time for Sulphide in Soil. Sample was analyzed past method specified hold time for Total Sulphide.

Sample  VQ0694 [2019SED12A(JPE929)]  : Sample analyzed past method specified hold time for Moisture. Sample analyzed past method specified hold
time for Sulphide in Soil. Exceedance of hold time increases the uncertainty of test results but does not necessarily imply that results are compromised.
Sample received past method specified hold time for Sulphide in Soil. Sample was analyzed past method specified hold time for Total Sulphide.

Sample  VQ0695 [2019PW1(JPE932)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0696 [2019PW2(JPE933)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0697 [2019PW3(JPE934)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0698 [2019PW4(JPE935)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling.

Sample  VQ0699 [2019PW5(JPE936)]  : The sample for dissolved metals was filtered and preserved at the lab. Values may not reflect concentrations at
the time of sampling. Sample was analyzed past method specified hold time for Conductance - water. Exceedance of hold time increases the
uncertainty of test results but does not necessarily imply that results are compromised. Sample received past method specified hold time for
Conductance - water.

Sample  VQ0700 [2019SS10(3.36-3.56m)(JPE940)]  : Sample analyzed past method specified hold time for Moisture. Sample received past method
specified hold time for Moisture. Sample analyzed past method specified hold time for Sulphide in Soil. Exceedance of hold time increases the
uncertainty of test results but does not necessarily imply that results are compromised. Sample received past method specified hold time for Sulphide
in Soil. Sample analyzed past method specified hold time for pH (2:1 DI Water Extract). Sample received past method specified hold time for pH (2:1 DI
Water Extract). Sample analyzed past method specified hold time for Sulphate in Soil (5:1 DI Water Extract). Sample received past method specified
hold time for Sulphate in Soil (5:1 DI Water Extract). Sample was analyzed past method specified hold time for Total Sulphide.

Sample VQ0695 [2019PW1(JPE932)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0696 [2019PW2(JPE933)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0697 [2019PW3(JPE934)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.
Sample VQ0698 [2019PW4(JPE935)]  Elements by CRC ICPMS (dissolved): RDL raised due to concentration over linear range, sample dilution required.

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER) Comments

Results relate only to the items tested.
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MAXXAM ANALYTICS
Client Project #: B9B5460

QUALITY ASSURANCE REPORTMaxxam Job #: B933641
Report Date: 2019/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike Spiked Blank Method Blank RPD QC Standard

9415117 Sulphide 2019/05/15 NC 75 - 125 84 75 - 125 <0.50 ug/g NC 30

9415518 Moisture 2019/05/14 <0.30 % 4.0 20

9415624 Dissolved Aluminum (Al) 2019/05/14 93 80 - 120 103 80 - 120 <3.0 ug/L NC 20

9415624 Dissolved Antimony (Sb) 2019/05/14 97 80 - 120 102 80 - 120 <0.50 ug/L NC 20

9415624 Dissolved Arsenic (As) 2019/05/14 105 80 - 120 101 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Barium (Ba) 2019/05/14 100 80 - 120 105 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Beryllium (Be) 2019/05/14 83 80 - 120 92 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Bismuth (Bi) 2019/05/14 95 80 - 120 109 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Boron (B) 2019/05/14 95 80 - 120 103 80 - 120 <50 ug/L NC 20

9415624 Dissolved Cadmium (Cd) 2019/05/14 93 80 - 120 103 80 - 120 <0.010 ug/L NC 20

9415624 Dissolved Chromium (Cr) 2019/05/14 92 80 - 120 98 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Cobalt (Co) 2019/05/14 89 80 - 120 97 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Copper (Cu) 2019/05/14 83 80 - 120 96 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Iron (Fe) 2019/05/14 96 80 - 120 104 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Lead (Pb) 2019/05/14 99 80 - 120 108 80 - 120 <0.20 ug/L NC 20

9415624 Dissolved Lithium (Li) 2019/05/14 NC 80 - 120 93 80 - 120 <2.0 ug/L NC 20

9415624 Dissolved Manganese (Mn) 2019/05/14 98 80 - 120 105 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Molybdenum (Mo) 2019/05/14 NC 80 - 120 102 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Nickel (Ni) 2019/05/14 85 80 - 120 98 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Selenium (Se) 2019/05/14 100 80 - 120 99 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Silicon (Si) 2019/05/14 94 80 - 120 105 80 - 120 <100 ug/L NC 20

9415624 Dissolved Silver (Ag) 2019/05/14 88 80 - 120 104 80 - 120 <0.020 ug/L NC 20

9415624 Dissolved Strontium (Sr) 2019/05/14 NC 80 - 120 112 80 - 120 <1.0 ug/L NC 20

9415624 Dissolved Thallium (Tl) 2019/05/14 100 80 - 120 108 80 - 120 <0.010 ug/L NC 20

9415624 Dissolved Tin (Sn) 2019/05/14 98 80 - 120 104 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Titanium (Ti) 2019/05/14 101 80 - 120 103 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Uranium (U) 2019/05/14 117 80 - 120 116 80 - 120 <0.10 ug/L NC 20

9415624 Dissolved Vanadium (V) 2019/05/14 97 80 - 120 99 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Zinc (Zn) 2019/05/14 91 80 - 120 102 80 - 120 <5.0 ug/L NC 20

9415624 Dissolved Zirconium (Zr) 2019/05/14 105 80 - 120 106 80 - 120 <0.10 ug/L NC 20

9415903 Moisture 2019/05/14 <0.30 % 4.8 20

9416441 Total Aluminum (Al) 2019/05/14 <100 mg/kg 0.72 40 94 70 - 130

9416441 Total Antimony (Sb) 2019/05/14 100 75 - 125 104 75 - 125 <0.10 mg/kg 2.2 30 116 70 - 130
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9416441 Total Arsenic (As) 2019/05/14 103 75 - 125 101 75 - 125 <0.50 mg/kg 3.3 30 95 70 - 130

9416441 Total Barium (Ba) 2019/05/14 103 75 - 125 106 75 - 125 <0.10 mg/kg 1.0 40 101 70 - 130

9416441 Total Beryllium (Be) 2019/05/14 102 75 - 125 101 75 - 125 <0.20 mg/kg 0.099 30 102 70 - 130

9416441 Total Bismuth (Bi) 2019/05/14 <0.10 mg/kg 0.10 30

9416441 Total Cadmium (Cd) 2019/05/14 101 75 - 125 104 75 - 125 <0.050 mg/kg 14 30 107 70 - 130

9416441 Total Calcium (Ca) 2019/05/14 <100 mg/kg 1.4 30 97 70 - 130

9416441 Total Chromium (Cr) 2019/05/14 101 75 - 125 103 75 - 125 <1.0 mg/kg 0.16 30 101 70 - 130

9416441 Total Cobalt (Co) 2019/05/14 100 75 - 125 101 75 - 125 <0.30 mg/kg 1.2 30 98 70 - 130

9416441 Total Copper (Cu) 2019/05/14 100 75 - 125 102 75 - 125 <0.50 mg/kg 1.3 30 100 70 - 130

9416441 Total Iron (Fe) 2019/05/14 <100 mg/kg 0.88 30 104 70 - 130

9416441 Total Lead (Pb) 2019/05/14 99 75 - 125 101 75 - 125 <0.10 mg/kg 4.9 40 107 70 - 130

9416441 Total Magnesium (Mg) 2019/05/14 <100 mg/kg 0.43 30 100 70 - 130

9416441 Total Manganese (Mn) 2019/05/14 NC 75 - 125 102 75 - 125 <0.20 mg/kg 0.64 30 105 70 - 130

9416441 Total Mercury (Hg) 2019/05/14 97 75 - 125 108 75 - 125 <0.050 mg/kg NC 40 101 70 - 130

9416441 Total Molybdenum (Mo) 2019/05/14 104 75 - 125 102 75 - 125 <0.10 mg/kg 3.3 40 104 70 - 130

9416441 Total Nickel (Ni) 2019/05/14 99 75 - 125 102 75 - 125 <0.80 mg/kg 1.9 30 106 70 - 130

9416441 Total Phosphorus (P) 2019/05/14 <10 mg/kg 1.5 30 99 70 - 130

9416441 Total Potassium (K) 2019/05/14 <100 mg/kg 2.1 40 89 70 - 130

9416441 Total Selenium (Se) 2019/05/14 103 75 - 125 104 75 - 125 <0.50 mg/kg NC 30

9416441 Total Silver (Ag) 2019/05/14 95 75 - 125 96 75 - 125 <0.050 mg/kg NC 40 89 70 - 130

9416441 Total Sodium (Na) 2019/05/14 <100 mg/kg NC 40 96 70 - 130

9416441 Total Strontium (Sr) 2019/05/14 107 75 - 125 100 75 - 125 <0.10 mg/kg 1.5 40 107 70 - 130

9416441 Total Sulphur (S) 2019/05/14 <500 mg/kg NC 30

9416441 Total Thallium (Tl) 2019/05/14 99 75 - 125 102 75 - 125 <0.050 mg/kg 0.091 30 94 70 - 130

9416441 Total Tin (Sn) 2019/05/14 102 75 - 125 100 75 - 125 <0.10 mg/kg 12 40 99 70 - 130

9416441 Total Titanium (Ti) 2019/05/14 NC 75 - 125 101 75 - 125 <1.0 mg/kg 2.6 40

9416441 Total Vanadium (V) 2019/05/14 101 75 - 125 102 75 - 125 <2.0 mg/kg 0.81 30 104 70 - 130

9416441 Total Zinc (Zn) 2019/05/14 NC 75 - 125 101 75 - 125 <1.0 mg/kg 0.47 30 102 70 - 130

9416441 Total Zirconium (Zr) 2019/05/14 <0.50 mg/kg 3.7 40

9416453 Soluble (2:1) pH 2019/05/14 99 97 - 103 0.37 20

9416652 Dissolved Mercury (Hg) 2019/05/14 94 80 - 120 98 80 - 120 <0.0020 ug/L NC 20

9417535 Soluble (5:1) Sulphate (SO4) 2019/05/15 101 75 - 125 101 80 - 120 <100 mg/kg NC 30

9418321 pH 2019/05/14 101 97 - 103
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9418322 Conductivity 2019/05/14 100 80 - 120 <2.0 uS/cm

9418529 Total Cyanide (CN) 2019/05/16 104 N/A 110 N/A <0.20 mg/kg 5.3 35

9418647 Total Organic Carbon (C) 2019/05/15 100 80 - 120 <0.050 % 12 35 98 75 - 125

9422751 Total Organic Carbon (C) 2019/05/17 96 80 - 120 <0.050 % 10 35 100 75 - 125

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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DISCLAIMER 

 

Dillon Consulting Limited (Dillon) has used the degree of care and skill ordinarily exercised under similar 

circumstances at the time the work was performed by reputable members of the environmental 

consulting profession practicing in Canada. Dillon assumes no responsibility for conditions it was not 

authorized to investigate or which were beyond its scope of work. There is no warranty expressed or 

implied by Dillon that the work will discover all potential contamination since it may not be possible, 

even with exhaustive sampling, testing and analysis, to document all potential contamination on the 

site. 

 

This report was prepared by Dillon for the sole benefit of the Halifax Regional Municipality. The material 

in the report reflects Dillon's best judgment in light of the information available to Dillon at the time of 

preparation. Any use which a third party (i.e. a party other than the Halifax Regional Municipality) makes 

of this report, or any reliance on or decisions made based on it, are the responsibilities of such third 

parties. Dillon accepts no responsibility 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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Evaluating Arsenic concentrations from Montague Gold Mine
tailings using sediment chemistry at Barry’s Run and Lake Charles,

Port Wallace, Nova Scotia, Canada

Prepared by:

Ian S. Spooner (P.Geo), Chelsea J. Renaud and Brette Pettet
Department of Earth and Environmental Science,

 Acadia University, 12 University Ave.,
Wolfville, NS B4P 2R5, Canada

Prepared for:

Dillon Consulting Ltd
137 Chain Lake Dr.,

Halifax, NS B3S 1B3, Canada

July 2019



Summary

An applied paleolimnological assessment of arsenic in aquatic sediments at Barry’s Run

and Lake Charles, Dartmouth, NS   was carried out collaboratively between I. Spooner (Acadia),

his research students C. Renaud (Acadia), assistant Brette Pettet and Dillon Consulting Ltd. The

goal of this project was to provide insight into stratigraphic variability in arsenic (As)

concentrations in sediment in Barry’s Run, Dartmouth, NS, a tributary stream and stillwater that

empties into Lake Charles (Fig. 1).  Arsenic is a metal of concern at Barry’s Run because much

of the watershed encompasses a landscape disturbed by gold extraction associated with the

Montague Gold Mining district in which a variety of mines operated intermittently from 1863-

1940 (Rousell et al., 2018). Lake sediment samples were obtained by gravity coring from three

different locations within Barry’s Run and two locations within Lake Charles, located

downstream from Barry’s Run. The Lake Charles samples were obtained to provide regional As

concentration context for the Barry’s Run analyses.

Metal concentrations were evaluated at 1 cm resolution down core using a Panalytical

Epsilon 1 X-ray Fluorescence (XRF) diffractometer at Acadia University; one sample was also

analyzed using ICP-MS. This stratigraphic sampling technique provides insight into variations in

As with depth as well as the impact of watershed development and sediment composition on As

concentration.

Data obtained indicate that the Barry’s Run aquatic sediment samples contain arsenic

concentrations that are very significantly elevated above regional geogenic background and are

an order of magnitude higher than concentrations in nearby Lake Charles.  The rapid increase

within the top 5 cm of every core from Barry’s Run collected either represents increased total

arsenic concentrations related to upstream watershed disturbance and/or a change in redox state



near the water-sediment interface resulting in As mobility within the sediment.  The oxidative

state of the As in Barry’s Run (As3+ or  As5+) is unknown but has very significant implications

for the toxicity of the sediment, the bioavailability of arsenic  and its mobility if this sediment is

disturbed.

Introduction

Arsenic is recognized as the most significant water-borne contaminant in Maritime Canada

(Bottomley 1984).  Arsenic concentrations exceeding the Canadian Sediment Quality Guidelines

(SQG’s) have been identified in aquatic sediments of lakes in Nova Scotia that serve as water

supply reservoirs for over 500,000 people (Gibbons and Gagnon 2010).  Elevated arsenic  has

also been identified in wetlands throughout Nova Scotia and New Brunswick and has the

potential to impact many species at risk (Drysdale et al. 2008; Loder et al. 2016).  The factors

influencing arsenic fate processes in aquatic systems are complex and include Eh, pH, iron

concentrations, temperature, salinity and the nature and concentration of minerogenic and

organic matter (Farago 1997; Redman et al. 2002). High arsenic in NS groundwater has been

attributed mainly to the oxidation of arsenopyrite that occurs when new wells are drilled, and,

less commonly, the local presence of mine tailings. However, recent NSERC Engage-funded

paleolimnological research by Dunnington and Spooner (2016, 2017) suggests that past

landscape disturbance (mining, logging, agriculture, development) has enhanced arsenic delivery

to surface water and groundwater systems and that lake sediment records contain high resolution

archives of arsenic flux (Liard et al. 2014).



Figure 1. Location of cores included in this study. The MGM samples are taken from within
Barry’s Run, a still water that drains into Lake Charles.

Background and Literature Review

Halifax Regional Municipality (HRM, pop. 405,000, 10 reservoirs) relies largely on managed

lakes for potable water as they are plentiful and groundwater sources can be chemically complex

with high metal contents (Méranger and Subramanian 1984). The high density of lakes and still

waters within HRM also leads to pervasive development both around and within these systems.

Surface water has been significantly impacted by mining, logging, and industrial and urban

growth (Dunnington et al. 2018, Ginn et al. 2015). Municipal water systems have been affected

by arsenic contamination, and treatment for As removal has become more complex and

expensive with higher concentrations (Gibbons and Gagnon 2010).  There has recently been

significant paleolimnological research on arsenic toxicity (e.g. Thienpont et al. 2016), arsenic

speciation in freshwater environments (e.g. Bowell et al. 2014), influence of mining on arsenic

flux (Liard et al., 2014) and arsenic sources and mineralogy in Nova SCotia (e.g. Meunier et al.



2010), but little is known about the effect of watershed-scale disturbance (particularly urban

development) on arsenic flux  and toxicity in surface water,  groundwater and  in  organic aquatic

sediments (Spooner and Dunnington 2017). Research on the bulk geochemistry of aquatic

sediment in Halifax Regional Municipality  by Dunnington and Spooner (2016, 2017) was

triggered by the concern of HRM water utility managers over how changes in identified

environmental stressors (e.g. increased nutrient flux; Ginn et al. 2015) and proposed watershed

development (watershed erosion; Dunnington et al. 2018) may affect the chemical character,

environmental stability and treatability of water in supply lakes. This research identified arsenic

as pervasive and often present in concentrations above Interim Sediment Quality Guidelines

(ISQG’s). Ongoing watershed modeling and contaminant transport research in southwestern

Nova Scotia by M. Parsons (GSC-Atlantic) and R. Jamieson (Center for Water Resource Studies,

Dalhousie) and G. Gagnon (Center for Water Resource Studies, Dalhousie) has indicated that

geogenic arsenic groundwater is pervasive.  A significant challenge of interpreting arsenic trends

in lake sediment archives is decoupling the impact of changing human influenced environmental

stressors (e.g. acidification, nutrients-especially phosphorous, climate change), atmospheric

deposition, and the effects of watershed disturbance from natural variability and regional

geogenic and anthropogenic trends (Liard et al. 2014; Blais et al. 2015).  Accurately dated, high

resolution pre- and post-disturbance lake sediment records of metal concentrations offer an

effective method to approach this challenge. Baseline conditions can be established from the

prehistorical portion of the lake sediment record and from reference lakes. A detailed

understanding of the Nova Scotia arsenic sources (e.g. Walker et al. 2009), minerogenic

speciation (e.g. Gong et al. 2002) and the association of arsenic (and other metals) with various

fractions of organic matter (e.g. Kent et al. 2014) is also be required.



Arsenic in Nova Scotia is most commonly found as arsenopyrite which, when oxidized,

releases dissolved arsenic and iron in surface waters.  In our study arsenic is also be related to

local mining activity in which arsenic bearing minerals were exposed and arseniferous gold

tailings were produced. The resulting landscape disturbance and mine tailings accumulations

were primarily associated with the Montague Gold Mining district in which a variety of mines

operated intermittently from 1863-1940 (Rousell et al. 2018).  Arsenic has a strong affinity for

Fe and Mn oxyhydroxides, sulfides, organic matter, and clay minerals. Consequently, arsenic

readily accumulates in aquatic sediments where authigenesis may result in post-depositional

mobility, complicating the interpretation of the arsenic archive in freshwater sediments (Korosi

et al. 2017, Kuzyk et al. 2015). Thus, an independent understanding of sediment composition and

redox changes through time is required to effectively interpret the archive of arsenic flux using

paleolimnological records.

Materials and Methods

A previous (May 2019) field excursion to Barry’s Run in which sediment gravity cores were

obtained determined that the basic aquatic sediment stratigraphy at the site can broadly be

described as grey mine tailings overlain by dominantly fine-grained organic sediment. Pre-

mining organic aquatic sediment is thought to underlie the grey mine tailings however, its

presence was not verified, a task that would require percussion coring or vibracoring. The mine

tailings are compact and fine sand-silt-clay sized. The organic sediment is dark brown to black

and is in very sharp contact with the underlying tailings.  In many locations, where water flow

may be more vigorous, the organic sediment is absent, and the “stream” bed is composed of

cobbles and boulders with the interstices filled in by grey sediment (presumably largely tailings).



Sampling locations within Barry’s Run were chosen between bends as these straight runs appear

to have accumulated the greatest thickness of organic sediment. Samples from Lake Charles

were collected by gravity core in a deep basin near the outlet of Barry’s Run and at a somewhat

further distance (Table 1).

Gravity cores were collected from Barry’s Run and Lake Charles on 29 May 2019 and 20

June 2019 (respectively) using a NLA (National Lake Assessment) gravity corer.  These cores

were transported to the lab at Acadia where they were extruded at 1 cm intervals using a Glew

portable extruder (Glew 1988, Glew et al. 2001). Samples were dried at 60⁰C for 48 hours and

ground using a mortar and pestle to homogenize the sediment and reduce the possibility of the

analyses reflecting the “nugget effect”. Samples were stored in SnapCap vials until analysis.

Table 1. Cores collected in this study.
Lake Name Core ID Collected (yyyy-mm-dd) Longitude Latitude
Barry’s Run MGM0 2019-06-10 -63.538919 44.717831
Barry’s Run MGM1 2019-05-29 -63.540431 44.717589
Barry’s Run MGM2 2019-05-29 -63.541587 44.716899
Lake Charles LC1 2019-06-20 -63.547739 44.714638
Lake Charles LC2 2019-06-20 -63.550029 44.711197

Elemental geochemistry was measured in the laboratory using portable X-Ray Fluorescence

spectrometer (pXRF). Recently, advances in X-Ray Fluorescence (XRF) technology have led to

the availability of high-resolution, high-quality bulk geochemical data for aquatic sediments,

particularly for typically minerogenic elements such as titanium (Ti), potassium (K), and

rubidium (Rb) (Dunnington et al. 2016). XRF allows for rapid, non-destructive measurement of

many elements at relatively low cost, allowing a large volume of data to be obtained without

compromising time, future analyses, or cost (Boyle 2000, Rouillon and Taylor 2016).

Minerogenic elements are commonly used to reconstruct land use change or anthropogenic

disturbance (Dixit et al. 2000, Brunschön et al. 2010, Simonneau et al. 2013). 5 elements have



been reported for this study (Figure 2).  Arsenic from XRF  analyses (and a single ICM-MS

analysis) was used to determine contamination levels.   Copper (Cu) can be used as a relative

indicator of terrestrial organic content as Cu is regulated by many terrestrial plants.  Pb can be

used for temporal control as historical increases and decreases in hydrocarbon combustion may

be well resolved in some lake sediment records. Zinc (Zn) can be used as an indicator of

watershed development. Concentrations of titanium (Ti) and rubidium (Rb), which are both

conserved minerogenic elements can be used to help identify periods of landscape disturbance.

Ti and Rb are commonly used as a proxy for watershed disturbance, particularly erosion

(Rouillon and Taylor 2016).

Recently, investigators have reported replicable results from bench top XRF models for

use in aquatic sediments measuring elemental geochemistry of contaminated aquatic soils

(Rouillon and Taylor 2016), wetland sediments (Loder et al. 2017), and in paleolimnological

studies (Dunnington et al. 2016, Dunnington et al. 2017). Elemental concentrations reported by

the Panalytical Epsilon 1 XRF instrument were in parts per million (ppm) according to a factory

calibration. Replicate analysis indicated that our data were precise for all elements, but that

accuracy was variable, as can be seen in Figure 1. To better understand the accuracy of our

analyses one sample from Lake Charles (collected by Spooner) and a number of bulk samples

from Barry’s Run (collected by Dillon Consulting) were analyzed for metals using ICP-MS.

Preliminary Results and Discussion

Lake Charles

The Lake Charles data (LC1, LC2, Figure 2) was obtained to provide a perspective on distal

arsenic concentrations downstream of Barry’s Run. The lead data appear to indicate background



(predominantly atmospheric) lead levels (approximately 1900 AD) at 12 cm for LC 1 and at 7

cm for LC2. These data, if accurate, indicate relatively low sedimentation rates (as expected for

larger lakes) and indicate that the sediment record in both cores may span 200 years.  The cooper

and zinc data likely reflect gradually changing sediment compositions from more clastic

dominated sediment at the base of the core progressing to more organic-rich sediment up the

core.   For both cores arsenic concentrations are relatively stable at bottom of the core and

increase abruptly at around 1900 AD.  The lower, consistent arsenic levels likely indicate

regional background concentrations associated with largely natural geogenic conditions.  The

observed concentrations are consistent with other lakes in the region that are underlain by

arseniferous slate. This trend is broadly consistent with mining activity in the Montague Gold

Mining camp.  The highest levels detected in the Lake Charles cores (784 ppm) were detected

closest to the outlet of Barry’s Run.  A bulk sample from core LC 1 sent to AGAT laboratory

(Dartmouth) for ICP-MS analyses of metals indicated 840 ppm arsenic.  This data indicates that

the LC 1 and LC 2 arsenic data are reasonably accurate. Titanium (Ti)  and rubidium (Rb) data

are indicators of watershed-scale disturbance/erosion and correlate well with watershed

development that has taken place  at Lake Charles from the 1900’s onwards.

Barry’s Run

Data from the Barry’s Run sampling sites MGM0 and MGM1 indicate significantly higher

maximum arsenic concentrations than Lake Charles and trends that likely reflect the different

sediment compositions that are a characteristic of Barry’s Run.  MGM2 was obtained nearest to

the outlet of Barry’s Run where water current may be accentuated. It is the shortest core and

likely contains a truncated sediment record associated with erosion.



Figure 2. Bulk Geochemical data for Lake Charles cores (LC1, LC2, Figure 1) and Barry’s Run
cores (MGM1, MGM2, MGM3).  MGM3 likely represents a partial core and is not discussed in
detail in this report.



Pb data is not particularly accurate as baseline cannot be identified however the total

concentrations and trends in MGM0 and MGM1 when compared to data form Lake Charles

suggest that the cores obtained represent about 100 years of sedimentation.  The copper data does

not reveal a distinct trend and, along with the Pb data may indicate that a mixture of organic and

clastic (tailings?) sediment may be present throughout the core.  Titanium (Ti) is a conserved

element that is commonly associated with erosion of clastic sediment and/or rock.  The elevated

Ti concentrations (mirrored by rubidium) at the base of cores MGM0 and MGM1 likely

represent the clastic contribution of landscape disturbance directly related to mining and tailings

to the sediment at Barry’s Run. The persistent high levels throughout the organic portion of the

cores may be a consequence of post-mining disturbance.

Arsenic trends in the three cores are similar. The elevated concentrations at the base of

each core (~3500 ppm) likely reflect the direct influence of arseniferous tailings. The very rapid

increase in the top 5 cm’s of each core may reflect an actual increase in arsenic associated with

upstream disturbance of tailings.  However, mobilization of arsenic in underlying organic

sediment due to a change from a reducing state lower in the core (due to low oxygen content

associated with organic sediment decay) to an oxidative state at the sediment water interface may

also be occurring. This redox trend is very common in organic-rich sediments with a significant

arsenic burden where there is a ready and consistent supply of oxygen at the sediment-water

interface.  At Barry’s Run, the shallow depth along with the pervasive current serve to keep

oxygen levels high at this interface year around. It is likely that under these highly oxidative

conditions the most pervasive species of As is As5+ which is thought to be less harmful to

humans.  Of great interest is whether arsenic at shallow depth (3-5 cm) at Barry’s Run is in a



reduced state (trivalent arsenic; As+3, or arsenite). Trivalent arsenic is generally more harmful

and more difficult to remove from water.

Toxicity

Our data indicate that for all samples at both locations’ concentrations of arsenic exceeded

interim sediment quality guidelines (ISQGs 5.9 ppm) and probable effect levels (PELs 17 ppm)

for freshwater sediments by orders of magnitude.  We speculate that the species of inorganic

arsenic that is prevalent at the sediment-water interface is As5+, which is generally thought to be

less harmful to humans than As3+.  However, the results of this study are preliminary.  Arsenic

tends to be geochemically unstable within organic lake sediments in shallow lakes and wetlands

and its bioavailability is strongly associated with the form of As, lake sediment composition,

redox potential and pore water chemistry, concepts that all require further study (Skjelkvåle et al.

2006).  In aquatic systems, arsenic may undergo a variety of reactions, including oxidation-

reduction reactions, ligand exchange, precipitation, and biotransformation (Couture et al. 2010).

In surface waters, inorganic arsenic can be absorbed by algae that then convert the arsenic to

arsenosugars, arsinolipids and arsenobetaine (Andrewes et al. 2004). Fish and other forms of

marine life feed on these algae and concentrate the arsenic compounds. However, the toxicity of

organic arsenicals is generally relatively low. The fate of arsenic in freshwater systems is

influenced by Eh, pH, metal sulfide and sulfide ion concentrations and distribution and

composition of the biota (O’Day et al. 2004).

An investigation of conditions at the sediment water interface in Barry’s Run and how

these conditions may impact arsenic speciation and consequently the concentration, availability

and toxicity of arsenic is recommended. As well, a longer core (percussion core or vibracore)



that penetrates the underlying tailings in Barry’s Run and recovers “pre-mining” organic

sediment may provide greater insight into the thickness of tailings in Barry’s Run and

background levels of arsenic that might be expected in the aquatic sediments at the site. Finally,

a investigation of arsenic bioaccumulation is warranted.
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