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1.0 INTRODUCTION 

This request for proposal (RFP) is to develop conceptual closure plans and cost estimates for 

two historical gold mine sites in Nova Scotia: 

 

• Montague Gold Mines, near Dartmouth, NS 

• Goldenville, near Goldsboro, NS 

 

The client for this project will be Nova Scotia Lands (NS Lands) who is working on behalf of 

the Nova Scotia Department of Natural Resources.   

 

This project will proceed in two stages, with the first stage to develop conceptual closure plans 

for each of the sites that will provide NS Lands with an indication of the liability cost that should 

be carried for each site and the second stage that will develop a detailed closure plan for 

implementation.  This RFP is for the first stage. 

 

1.1 INSTRUCTION TO BIDDERS 

 

1.1.1  Time and Date of Bid Closing 

 
A  Nova Scotia Lands Inc. (herein called "OWNER"), requests bids as specified in 

the bid documents for environmental site assessment and conceptual closure plan 

costing for Former Gold Mines Request for Proposal for Conceptual Closure 

Plan and Cost Estimate. 

 

B Bids shall be enclosed in two separate sealed envelopes (Technical and Cost) 
marked "SEALED BID" and identified as to the Project title, and name and address 
of bidder. Bids shall be delivered on or before 2 p.m. local time, Oct 4, 2018, to 
Nova Scotia Lands Inc., 45 Wabana Court, Sydney NS, B1P 0B9. 

 
Such bids delivered via courier service will be deemed to have been received on 
time if received at Nova Scotia Lands Sydney office before 2 p.m. as noted above 
and per time shown on NS Lands official clock. 

 
Electronic submissions sent by facsimile transmission or email will not be 
accepted. 

 
No extension of time will be granted. 
 
Nova Scotia Lands reserves the right to reject any or all bids. 

 
 
1.1.2  Submission of Bids 

 
A. Bidders shall submit their technical bids in accordance with Section 1.4 completed in 
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every respect. Clearly label the document as “Technical Proposal”. Bids shall 
consist of an original bid marked "Original" and two (2) exact copies each marked "Copy", 
which includes an exact copy of every attachment to the original bid.  
 
A digital copy of the Technical Proposal is to be included in the Technical Envelope. 
 
Financial information is not to be included in the technical proposal. Bidders shall submit 
in a separate envelope three (3) copies of their Cost of Services bids on the form furnished 
in the bid documents (Form of Bid) which form shall be completed in every respect. Clearly 
label the document as “Cost of Services Proposal”. Bids shall consist of an original bid 
marked “Original” and exact copies marked “Copy”, which includes an exact copy of every 
attachment to the original bid.  
 
A Bids shall be submitted without any connection, comparison of figures, or 

arrangement with or knowledge of any other person or persons submitting a bid 
for the same work and shall be in all respects fair and without collusion or fraud. 

 
B  Unless specifically requested in the Form of Bid, bids shall not contain 

recapitulations of the work to be done. 

 

1.2  BID DOCUMENTS 

 

1.2.1  List of Bid Documents 

 
A The bid documents consist of the following: 

1. Instructions to Bidders; 
2. Form of Agreement (CCDC2); 
3. General Conditions (CCDC2); 
4. Project Specifications; 
5. Drawings listed in the Project Specifications; 
6. All appendices, attachments, and exhibits to any of the foregoing; and 
7. Any Addenda. 

 
1.2.2  Terminology 

 
A. Terms used in these Instructions to Bidders and the Form of Bid, which are 
defined in Definitions of the Contract (CCDC2), have the meanings assigned to 
them therein. 
 
 

1.3  BID REQUIREMENTS 

 
Bidders proposals must be submitted in the format, including heading descriptions, of the 
Evaluation Ratings Table presented below. The proposal must be presented in a clear 
and concise manner and respond to all requirements in this RFP and meet the goals and 
expectations of the project. 
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The Consultant, if they so wish, can offer an additional or alternate proposal, providing 
proven experience and/or advanced technical knowledge is clearly demonstrated.  
 
Each proposal must consist of two (2) separately sealed submittals – Envelope A: 
Technical Submission covering items in Attachment C Evaluation Criteria Table; and 
Envelope B: Costs of Services Submittal covering items in Attachment C Evaluation 
Criteria Table. Please note: under no circumstance will any cost information appear in the 
technical submittal. 

 
1.4 INQUIRIES 

 

1.4.1 Prospective Bidders 

 
A Inquiries shall be submitted only by prospective bidders and not by prospective 

Subcontractors, Suppliers, or others. 
 
B For the purpose of procurement all inquiries shall be submitted to:  

Donnie Burke (donnie.burke@novascotia.ca). 
 
All email inquiries must state the tender number in the subject line. 
 

1.5 ADDENDA 

 

1.5.1 Interpretations or Clarifications 

 
A All questions about the meaning or intent of the bid documents shall be submitted 

in writing. Interpretations or clarifications of the bid documents prior to the date of 
bid closing and considered necessary by OWNER in response to such questions, 
will be made only by written Addenda issued via the Government of Nova Scotia 
Tender Web Site. Addenda shall become part of the bid documents. Questions 
received less than 5 days prior to the date of bid closing will not be answered. 
Only responses set forth in formal written Addenda will be binding. Oral and other 
interpretations or clarifications will be without legal effect and shall not be valid or 
relied upon by prospective bidders. 

 
B If questions are of such nature that require substantial changes in the bid 

documents such as quantities or prices, or both, the time and date of bid closing 
may be postponed by OWNER by such period of time as will enable bidders to 
properly revise their bids. In such cases, an Addendum will be issued setting a 
new time and date for submitting bids. 

 
C Addenda may be issued to clarify, correct, or modify the bid documents as deemed 

advisable by OWNER. 
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1.5.2  Acknowledgment 

 
  A Bidders shall acknowledge receipt of each and every Addendum in the space 

provided in the Form of Bid. Failure to acknowledge each and every Addendum 
may constitute grounds for rejection of the bid. 

 
 
1.6 BID VALIDITY PERIOD 

 

1.6.1  Bid Irrevocable 

 

A Bids shall be irrevocable, and OWNER shall have the right to accept any bid at 
any time before the expiration of 60 days from the time and date of bid closing 
whether or not any other bid has been previously accepted. 

 
1.6.2 Withdrawal 

 
A Any bidder may withdraw its bid before the time and date of bid closing by providing 

written notice thereof to the address specified for submission of bids in 1.1. Such 
withdrawal by the bidder will not prejudice the right of the bidder to resubmit a bid, 
if it is delivered to the place where bids are to be submitted at any time prior to the 
time and date of bid closing. However, after the time and date of bid closing has 
expired, no bid may be withdrawn within the 
specified bid validity period. 

 
1.7  SECURITY 

 

1.7.1 Bid Bond 

 
A Bidders shall furnish with their bid a Bid Bond on the form prescribed in the bid 

documents executed by the bidder as Principal and having as surety thereon a 
surety company lawfully doing business in the Province of Nova Scotia. Such Bid 
Bond shall be issued by a surety company meeting the requirements of Sc.03 of 
the Special Conditions and shall be in an amount not less than 10 percent of the 
total maximum amount of the bid price listed in the Form of Bid. The Bid Bond shall 
name Nova Scotia Lands Inc. as Obligee. 

 
B The bid security of the successful bidder will be retained by OWNER until such 

bidder has satisfied the requirements of Ib.14, whereupon the bid security will be 
returned. The bid security of the other bidders will be returned, upon request, at 
the end of the specified bid validity period or when the required Contract bonds are 
received from the successful bidder, whichever occurs first. 

 
C  If any bidder shall withdraw or attempt to withdraw its bid at any time within the 

specified bid validity period, the bidder's bid security shall be forfeited and such bid 
security shall become the property of OWNER. 
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1.8 SIGNING BIDS 

 

1.8.1 11.1 Submitted by Corporation 

 
A  If the bid is submitted by a corporation, the bid shall be signed (under seal if 

required to make the bid a valid and binding obligation of the corporation) in its 
corporate name and on its behalf by the president or a vice-president (or other duly 
authorized corporate officer) accompanied by evidence of authority to sign. Such 
evidence shall be in the form of a valid resolution passed by the bidder's Board of 
Directors identifying the officer(s) signing the bid and authorizing the 
officer(s) to do so on behalf of the bidder. The corporate address and province of 
incorporation shall be shown below the signature. 

 
 

1.8.2  Submitted by Partnership 

 
A  If the bid is submitted by a partnership, the bid shall be executed in the partnership 

name and signed by a partner (whose title must appear under the signature), 
accompanied by evidence of authority to sign. The official address of the 
partnership shall be shown below the signature. 

 
1.8.3 Submitted by Joint Venture 

 
A  If the bid is submitted by two or more contractors as partners in a joint venture, an 

authorized representative of each partner of the joint venture shall sign the bid, 
and by signing undertakes that if the bid is accepted each partner of the joint 
venture will be jointly and severally bound to discharge the duties, obligations and 
responsibilities of the Contract. Additionally, the bid shall include a copy of the 
resolution or agreement empowering each representative to sign the bid and bind 
the firm to the joint venture. The official address of the joint venture shall be shown 
below the signature. 

 
1.8.4 Submitted by Limited Liability Company 

 
A If the bid is submitted by a limited liability company, the bid shall be signed in the 

name of the firm by a member and accompanied by evidence of authority to sign. 
The province of formation of the firm and the official address of the firm shall be 
shown below the signature. 

 
1.8.5 Submitted by an Individual 

 
A A bid by an individual shall show the bidder's name and official address. 
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1.8.6 Evidence of Authority to do Business 

 
A Bidders shall submit evidence of authority and qualification to do business in the 

province where the Project is located or covenant to obtain such qualification prior 
to Notice of Award and shall show their provincial contractor license number for 
the province of the Project, if any, in the space provided in the Form of Bid. 

 
1.9 BID PRICE 

 

1.9.1 Schedule of Prices 

 
A In accordance the General Conditions, the prices in the Schedule of Prices forming 

part of the Form of Bid shall be the full inclusive value of the Works described 
including all costs, expenses, overhead, profit, and taxes (as provided in Article A-
4 of the Form of Agreement) which may be required in and for the performance of 
the Works described, together with all general risks, liabilities, and obligations set 
forth or implied in the documents on which the bid is to be based. 

 
B The Schedule of Prices forming part of the Form of Bid is to be used as a basis of 

payment only and shall not be used as a description of the full extent of the Works 
to be completed. Any work required to properly complete the Works, but not 
specifically listed as a separate pay item, must be provided for and the cost of such 
work included in the appropriate items listed in the Schedule of Prices. 

 
C Bidders shall quote separate lump sum prices for furnishing Contract bonds and 

insurance and shall enter the quoted prices in the Schedule of Prices.  
 
D.  Bidders shall enter a price against each item of the Schedule of Prices. Items 

against which no price is entered will be considered as "no charge" items, the cost 
for which is covered by the other prices in the Schedule of Prices. 

 
E The quantities stated in the bid are to be considered approximate only and the unit 

prices entered in the Schedule of Prices shall apply only to the actual quantities 
measured by ENGINEER, in the completed Works, in accordance with Article A-4 
of the Form of Agreement. 

 
F Where individual breakdowns in quantities for any one item are given in the 

Schedule of Prices, they shall be deemed given for information only and separate 
prices shall not be quoted for such individual quantities not entered in the quantity 
column. 

 
G Where individual "Lump Sum (LS) Prices" are specified in the bid, it shall represent 

payment in full for the completion of the work specified. 
 
H All prices shall be firm prices, quoted in Canadian dollars. 
 
I Each item in the Schedule of Prices shall be reasonably priced. 
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1.10 NOTICE OF AWARD 

 

1.10.1 Signing Contract and Delivery of Documentation 

 
A Acceptance of a bid will be evidenced by a written Notice of Award issued by 

OWNER, delivered by email. No other act of OWNER shall constitute acceptance 
of a bid. 

B The Notice of Award shall obligate the bidder whose bid is accepted to sign and 
deliver two copies of the Contract Documents and to furnish and deliver the 
required insurance documentation all within 7 days after the date of the Notice of 
Award. After signing by OWNER, one fully signed copy shall be returned to 
CONTRACTOR. 

C If the Contract Documents prepared for signature by the successful bidder do not 
accompany the Notice of Award but are sent the next day or later, the successful 
bidder's obligation to deliver signed Contract Documents and to furnish and deliver  
insurance documentation within 7 days after the date of the Notice of Award shall 
be extended for a time equal to the delay in sending the Contract Documents to 
the successful bidder. 

 
1.10.2 Failure to Sign Contract 

 
A If the bidder whose bid is accepted refuses or fails to sign and deliver the Contract 

Documents and furnish and deliver the required insurance documentation within 7 
days after the date of the Notice of Award, it will be considered that the bidder has 
abandoned all rights and interests in the award in which case OWNER may annul 
the Notice of Award and the bid security of that bidder will be forfeited and shall 
become the property of OWNER. 

 
1.11 NOTICE TO PROCEED 

 

1.11.1 Commencement of Contract Times 

 
A Upon signing of the Contract by OWNER or at any time on or after the effective 

date of the Contract (date of the Notice of Award), ENGINEER on behalf of 
OWNER will issue to CONTRACTOR a written Notice to Proceed. The issuance 
of the Notice to Proceed by ENGINEER will fix the date on which the Contract 
Times (or Milestones) will commence to run. A Notice to Proceed may be given 
on, or at any time within 30 days after, the date of the Notice of 

 

2.0 DESCRIPTION OF THE SITES 

The two sites were mined in the late 1800’s and early 1900’s and have been dormant since the 

1940’s.  The Montague Mine produced over 120,000 ounces of gold and Goldenville Mine 
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produced over 540,000 ounces. Both operations generated significant quantities of tailings.  As 

both of these sites were mined long before environmental regulations were in place, the tailings 

from these sites were discharged into streams and wetlands downstream of the mine site areas 

without environmental controls.  These tailings contain high levels of arsenic and mercury, due to 

natural enrichment (in the case of arsenic), and mercury added during processing to extract the 

gold from the ore.  

 

Both properties are now owned by the Government of Nova Scotia, with tailings deposits 

occurring within Crown land boundaries, as well as outside of Crown lands. There have been 

numerous environmental studies of these two sites, as well as some studies on several other 

historical gold mining districts in Nova Scotia (which total 64), since the 1970s (Drage, 2015).  In 

2005, an inter-departmental Historic Gold Mines Advisory Committee was formed, which included 

experts from 10 provincial and federal departments, to evaluate the potential ecological and 

human health risks associated with tailings from historic gold mines in Nova Scotia (Drage, 2015).  

The Goldenville and Montague Mines sites were identified as sites requiring risk management, 

due to the elevated levels of arsenic at these two sites, the proximity of these sites to communities 

(public accessibility), and the types of activities occurring at these sites at the time (involving a 

truck rally, and dirt biking activities). While some risk management has been in place since 

2005/2006 (e.g., increasing public awareness of the issues; reducing human interaction with the 

tailings), appropriate closure of these two sites is desired to reduce residual or on-going risks to 

either human or ecological health with respect to arsenic from the tailings in the soil and ground 

water at the sites.  Therefore, the Government of Nova Scotia wishes to have a closure plan and 

cost estimate developed so that they can suitably close the sites. While the focus of risk 

management has been on arsenic and human health, this project must also consider mercury, 

and the ecological implications of both substances. 

 

2.1 MONTAGUE 

 

The Montague gold district is located in the community of Montague Gold Mines, within the 

Regional Municipality of Halifax.  Figure 2.1 shows the location of the Montague Gold Mines and 

Figure 2.2 is a photo of the tailings at the site, taken in May 2018.   

 

Parsons et al (2012) provide a summary of historic gold mining activities at this site, which 

included the discovery of gold in 1862, with mining being carried out continuously from 1865 to 

1928, and then intermittently until 1940.  Ore was milled on-site, using a variety of stamp mills 

with mercury amalgamation.  The tailings were discharged into nearby Mitchell Brook, which 

originates from Loon Lake, and discharges further downstream into Lake Charles.  The area now 

appears as an open wetland, with tailings distributed throughout the wetland.  The wetland is 

largely submerged in high flow periods, but also has open dry areas which can generate dust.  

Government warning signs are present indicating high levels of arsenic, but there continues to be 

evidence of trail biking activities at this site.   

 

There has been considerable geochemical characterization of the tailings and surrounding soils 

present at this site, with arsenic concentrations ranging up to 4.1 wt. %, and mercury in tailings 
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ranging up to 8.4 mg/kg (Parsons et al, 2012; DeSisto et al, 2011).  Some characterization of 

tailings pore water also exists (Desisto et al, 2017), as well as additional soils characterization 

and preliminary groundwater characterization (Maritime Testing (1985) Ltd., 2009).  A list of 

pertinent studies is provided below for reference. 

 

2.2 GOLDENVILLE 

 

Figure 2.1 shows the location of the Goldenville Mine and Figure 2.3 shows a view of the tailings 

at Goldenville.  With respect to the tailings site at Goldenville, this site was one of the more 

productive gold bearing districts in Nova Scotia (Parsons et al, 2012).  This site involved up to 19 

different gold mining companies, with mining starting in 1861 and ending in 1942 (see Parsons et 

al, 2012).  

 

Tailings from the various mills are found at several locations around Goldenville, with the majority 

deposited in Geogogan Brook and visible on the floodplain for at least 6 km downstream (Wong 

et al. 1999). Since that time, there has been intermittent exploration conducted, to evaluate the 

potential of mining the tailings areas for gold, due to the advancements of current mining 

technologies, relative to that used in the previous operating periods.  From 2004 to 2010, 

considerable research was conducted by NRCan in conjunction with Queen’s University, and the 

Royal Military College.  Both Nova Scotia Environment and Health Canada were also involved 

with these research groups to evaluate potential human health risks associated with the tailings 

at Goldenville, particularly related to the Goldenville Rally (a trucking rally which was held annually 

on the tailings site).  This rally was cancelled in 2006, due to the high arsenic concentrations at 

this site, and potential exposures which could be occurring as a result of the rally.   

 

As per the Montague Mines site, there has been considerable geochemical characterization of 

the tailings solids (Parsons et al, 2012), preliminary groundwater characterization, and soil 

characterization of areas adjacent to the tailings (C.J. McLellan and Associates Inc., 2009), as 

well as some characterization of tailings pore waters (DeSisto et al, 2017). Concentrations of 

arsenic in the percent range have been recorded in tailings at this site, with mercury also being 

detected at up to 28 mg/kg in tailings samples (Parsons et al, 2012). The study area drains to 

Geogogan Brook, which flows downstream to Geogogan Lake.  The water table appears to be 

near the surface of the tailings, in the western end of the tailings.   

 

Figure 2.4 (Montague Mines) and Figure 2.5 (Goldenville) present consolidated tailings and soils 

data from Parsons et al (2012); Parsons and Little (2015) and either Maritime Testing Limited 

(2009; Montague Mines) or C. J. McLellan & Associates (2009; Goldenville). 

 

Attachment A contains information on the two sites of interest as provided by the Geological 

Survey of Canada including sediment chemistry in Open File 7150 entitled “Environmental 

geochemistry of tailings, sediments and surface waters collected from 14 historical gold mining 

districts in Nova Scotia” issued in 2012 (Parsons et al, 2012).  This document contains an 

extensive reference list related to the issue.  Additional supplementary information can be found 

in: 
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• Drage, J. 2015. Review of the Environmental Impacts of Historic Gold Mine Tailings in 

Nova Scotia. Open File Report ME 2015-004.   

• https://novascotia.ca/natr/meb/data/pubs/15ofr04/ofr_me_2015-004.pdf 

• Parsons, M. and M. Little, 2015.  Establishing geochemical baselines in forest soils for 

environmental risk assessment in the Montague and Goldenville gold districts, Nova 

Scotia, Canada.   Atlantic Geology 51, 364-386 (2015) 

• C. J. McLellan & Associates Inc. 2009.  Phase II Environmental Site Assessment.  Nova 

Scotia Department of Transportation and Infrastructure Renewal.  Former Gold Mine Site, 

Goldenville, Guysborough County, Nova Scotia.  

• Maritime Testing Consulting Engineering & Environmental Services. 2009. Modified 

Phase II Environmental Site Assessment. Former Gold Mine Site, Montague Mines, Nova 

Scotia. Final Report.  Prepared for Nova Scotia Department of Transportation and 

Infrastructure Renewal.   

• DeSisto, S.L., H. Jameson, and M. Parsons. 2011.  Influence of hardpan layers on arsenic 

mobility in historical gold mine tailings. Applied Geochemistry 26(2011) 2004-2018. 

• DeSisto, S.L. H. Jamieson, and M.Parsons. 2017.  Arsenic mobility in weathered gold 

mine tailings under low-organic soil cover.  Environmental Earth Sciences (2017) 76:773. 

• Parsons, M., H. Jamieson, S. DeSisto, and J. Kavalench.  Optimizing Remediation of Gold 

Mine Tailings in Nova Scotia.  

https://novascotia.ca/natr/meb/data/pubs/10re02/10re02_26.pdf 

• Meunier, L, S. Walker, J. Wragg, M. Parsons, I Koch, H. Jamieson and K. Reimer.  2010.  

Effectsof Soil composition and Minerology on the bioaccessibility of arsenic from tailings 

and soil in gold mine districts of Nova Scotia.  Environ. Sci Technol. 2010. 44(2) pp 2667-

2674. 

 

The closure plans for these sites require careful attention, due to the high concentrations of 

arsenic, and the fact that over 70 years of weathering of the tailings has taken place.  The 

weathering process can lead to a wide range of As-bearing secondary minerals, which may 

dissolve under some types of soil cover, resulting in increasing concentrations of arsenic in down 

gradient surface waters, the complexities of which are discussed in DeSisto et al, 2017.  Closure 

plans for these sites, therefore, must carefully consider the geochemistry, and ensure the 

proposed closure solution will not exacerbate the situation.  Therefore, considerable expertise 

related to arsenic geochemistry, and mine closure, are required for this project. The scope of the 

project is not calling for a risk assessment, but a risk-based approach is inherent in the Nova 

Scotia Contaminated Site Regulations.    

 

Note that both sites have mine shafts remaining from historical mining activities.  These shafts 

represent physical hazards, and there are signs located at both sites warning of the presence of 

these shafts.  The conceptual closure plans that are to be developed as part of this project are to 

focus on the tailings.  The closure of the mine shafts are to be addressed by NS Lands separately.   

 

 

 

https://novascotia.ca/natr/meb/data/pubs/15ofr04/ofr_me_2015-004.pdf
https://novascotia.ca/natr/meb/data/pubs/10re02/10re02_26.pdf
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Figure 2.1 Location of Montague and Goldenville Sites 
 
 
 

 
 
From: DeSisto, S.L. H. Jamieson, and M.Parsons. 2017.  Arsenic mobility in weathered gold mine tailings 
under low-organic soil cover.  Environmental Earth Sciences (2017) 76:773. 
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Figure 2.2 Tailings at the Montague Site 
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Figure 2.3 Tailings at the Goldenville Site 
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Figure 2.4 Montague Mines – Existing Geochemistry Data 
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Nova Scotia DNR - Modified Phase II Geological Survey of Canada Open File 7150 (2012) Background (Parsons 2007) 

Sample ID Sample Date Depth
TOC (% dry wt; 

<2mm fraction)

As_2mm

(mg/kg)

TOC (% dry wt; 

< 150 micron 

fraction)

As _150µm

(mg/kg)

Hg (< 2mm 

fraction) mg/kg
Sample ID Sample Date Depth

TOC  

(% dry wt.)

Arsenic 

(mg/kg)

Mercury

(µg/kg)

Sample ID 

(Parsons 

background)

As

(mg/kg)

Hg

(µg/kg)

MM-1 20-May-08 (0-5 cm) 70 16 46 10 0.14 MG-03-1A 11-Jun-03 2.5 1.22 20720 4034 S01 4.1 327

MM-1 20-May-08 (0-3.5 cm) 280 18 150 30 0.19 MG-03-1B 11-Jun-03 10 0.23 14299 8392 S02 12.6 313

MM-1 20-May-08 (3.5-5 cm) 27 7 22 6 0.04 MG-03-2A 11-Jun-03 1 0.68 25482 3537 S03 101 72

MM-2 15-May-08 2 (0-5 cm) 33 66 70 76 0.08 MG-03-2B 11-Jun-03 5 0.26 13674 3177 S04 10 319

MM-2 15-May-08 2 (0-3 cm) 170 34 250 40 0.25 MG-03-3A 11-Jun-03 0 0.09 7130 245 S05 75.5 81

MM-2 15-May-08 2 (3-5 cm) 15 24 13 13 0.04 MG-03-3B 11-Jun-03 25 0.16 9580 2243 S06 26.7 221

MM-3 15-May-08 3 (0-5 cm) 180 32 190 28 3.6 MG-03-4A 11-Jun-03 7.5 15.55 5312 6684 S07 7.5 286

MM-4 15-May-08 4 (0-5 cm) 3.1 3500 2.8 3600 7.6 MG-03-4B 11-Jun-03 20 0.35 2061 1916 S08 129 127

MM-5 15-May-08 5 (0-5 cm) 61 320 49 520 1.6 MG-03-5A 11-Jun-03 1 0.22 18168 1243 S09 32.8 95

MM-6 MG-03-5B 11-Jun-03 6 0.05 4282 873 S10 28.5 390

MM-7 15-May-08 7 (0-5 cm) 53 220 53 460 1.9 MG-03-6A 11-Jun-03 0 0.16 20707 1392 S11 123 183

MM-7 15-May-08 7 (0-3 cm) 130 290 120 210 2.1 MG-03-6B 11-Jun-03 4 0.10 23682 1585 S12 58.3 95

MM-7 15-May-08 7 (3-5 cm) 33 390 32 440 0.47 MG-03-6C 11-Jun-03 10 0.11 6229 1498 S13 8.7 375

MM-8 15-May-08 8 (0-5 cm) 18 4100 30 3900 16 MG-03-7A 11-Jun-03 5 0.12 13946 1058 S14 3.9 262

MM-9 2-Jun-08 9 (0-5 cm) 250 340 260 230 0.63 MG-03-7B 11-Jun-03 15 0.04 2139 1029 S15 9.3 80

MM-10 2-Jun-08 10 (0-5 cm) 47 45 30 29 0.09 MG-03-8A 11-Jun-03 2.5 0.10 41299 3224 S16 8.9 252

MM-10 2-Jun-08 10 (0-1.5 cm) 230 11 230 11 0.21 MG-03-10A 11-Jun-03 5 0.08 31652 1388 S17 13.4 137

MM-10 2-Jun-08 10 (1.5-5 cm) 26 67 31 86 0.1 MG-03-10B 11-Jun-03 15 0.06 23249 1573 S18 40.4 146

MM-11 2-Jun-08 11 (0-5 cm) 70 130 45 130 0.16 MG-03-11A 11-Jun-03 6 0.11 9574 454 S19 13.6 247

MM-11 2-Jun-08 11 (0-2 cm) 230 10 160 8 0.23 MG-03-11B 11-Jun-03 15 0.07 2373 746 S20 42.7 110

MM-11 2-Jun-08 11 (2-5 cm) 46 150 36 170 0.17 MG-03-11C 11-Jun-03 25 0.09 5704 1807 S21 29.3 215

MM-12 2-Jun-08 12 (0-5 cm) 350 12 300 10 0.26 MG-03-12A 11-Jun-03 2.5 0.06 2691 166 S22 16.7 77

MM-13 2-Jun-08 13 (0-5 cm) 320 9 240 10 0.15 MG-03-12B 11-Jun-03 25 0.04 2783 1584 S23 5.2 164

MM-14 2-Jun-08 14 (0-5 cm) 290 25 300 31 0.31 MG-03-13A 11-Jun-03 0 0.05 1719 450 S24 121 99

MM-15 2-Jun-08 15 (0-5 cm) 310 55 240 54 0.38 MG-03-13B 11-Jun-03 15 0.12 3422 1512 S25 58.4 106

MM-16 2-Jun-08 16 (0-5 cm) 240 12 430 23 0.24 MG 03 T14A 8-May-03 10 0.08 2958 703 S26 6.3 101

MM-17 2-Jun-08 17 (0-5 cm) 310 14 320 17 0.22 MG 03 T15B 8-May-03 5 0.74 14737 2861 S27 32.2 137

MM-18 2-Jun-08 18 (0-5 cm) 320 18 350 27 0.22 MG05-T01 25-Nov-05 0-6 0.06 40100 2328 S28 1640 1950

MM-19 2-Jun-08 19 (0-5 cm) 310 26 360 23 0.28 MG05-T02 25-Nov-05 0-5 0.06 16900 909 S29 184 261

MM-20 2-Jun-08 20 (0-5 cm) 330 23 320 17 0.33 MG05-T03 25-Nov-05 0-15 0.06 19100 3146 S30 233 1190

MM-21 2-Jun-08 21 (0-5 cm) 200 20 160 19 0.25 MG05-T04 25-Nov-05 15-20 0.15 18900 499 S31 63 203

MM-22 2-Jun-08 22 (0-5 cm) 330 43 240 62 0.29 MG-06-T1 3-Nov-06 0-10 0.12 16000 1648 S32 162 362

MM-23 2-Jun-08 23 (0-5 cm) 68 98 68 120 0.17 MG-06-T2 3-Nov-06 0-10 0.07 24500 1153 S33 110 170

MM-23 2-Jun-08 23 (0-3 cm) 250 110 220 70 0.32 MG-06-T3 3-Nov-06 0-10 0.08 17000 1050 S34 92.8 80

MM-23 2-Jun-08 23 (3-5 cm) 43 64 42 70 0.13 MG-06-T4 3-Nov-06 0-10 0.18 13900 917 S35 48.3 438

MM-24 2-Jun-08 24 (0-5 cm) 73 98 55 110 0.16 MG-06-T5 3-Nov-06 0-10 0.33 17700 3164 S36 13.5 131

MM-25 2-Jun-08 25 (0-5 cm) 110 160 91 190 0.24 MG-06-T6 3-Nov-06 0-10 2.46 20500 6559 S37 79.2 162

MM-26 2-Jun-08 26 (0-5 cm) 76 17 91 20 0.12 MG-06-T7 3-Nov-06 0-10 0.23 9117 1188 S38 806 552

MM-26 2-Jun-08 26 (0-2 cm) 210 22 210 22 0.2 MG-06-T8 3-Nov-06 0-10 0.08 9199 778 S39 145 157

MM-26 2-Jun-08 26 (2-5 cm) 11 16 7.1 19 0.02 MG-06-T9 3-Nov-06 0-10 0.13 26600 1086 S40 93.8 83

MM-27 2-Jun-08 27 (0-5 cm) 340 50 210 40 0.21 MG-06-T10 3-Nov-06 0-10 0.07 26600 3416 S41 262 279

MM-28 2-Jun-08 28 (0-5 cm) 64 2100 53 2600 0.15 MG-06-T11 3-Nov-06 0-10 0.63 5365 656 S42 273 257

MM-28 2-Jun-08 28 (0-3 cm) 210 1100 230 770 0.44 MG-06-T12 3-Nov-06 0-5 0.37 13000 6230 S43 132 164

MM-28 2-Jun-08 28 (3-5 cm) 79 2200 54 2500 0.19 MG-06-T13 3-Nov-06 0-5 0.08 1028 751 S44 22.5 93

MM-29 2-Jun-08 29 (0-5 cm) 390 77 350 100 0.32 MG-06-T14 3-Nov-06 0-5 0.35 1001 484 S45 24.1 490

MM-30 2-Jun-08 30 (0-5 cm) 210 31 230 32 0.31 MG07-S28 27-Aug-07 0-5 1.12 1860 69953 S46 134 103

MM-31 2-Jun-08 31 (0-5 cm) 400 40 400 47 0.13

MM-32 2-Jun-08 32 (0-5 cm) 190 270 190 240 0.46

MM-33 20-May-08 33 (0-5 cm) 140 11000 95 12000 1.1

MM-34 20-May-08 34 (0-5 cm) 350 220 290 250 0.48

MM-35 2-Jun-08 35 (0-5 cm) 22 610 29 520 0.2

MM-36 2-Jun-08 36 (0-5 cm) 250 580 220 640 0.7

MM-37 - - - -

MM-38 15-May-08 38 (0-5 cm) 67 780 57 980 2.4

MM-39 15-May-08 39 (0-5 cm) 21 1200 19 1600 3.2

MM-40 15-May-08 40 (0-5 cm) 73 330 75 290 0.56

MM-41 15-May-08 41 (0-5 cm) 9 2400 32 3000 1.2

MM-42 15-May-08 42 (0-5 cm) 110 890 110 1000 2.1

MM-43 15-May-08 43 (0-5 cm) 94 250 52 350 0.67

MM-44 15-May-08 44 (0-5 cm) 110 640 94 630 0.9

MM-45 - - - -

MM-46 - - - -

MM-47 20-May-08 47 (0-5 cm) 24 63 18 54 25

MM-48 15-May-08 48 (0-5 cm) 70 1000 66 860 2.8

MM-49 - - - -

MM-50 15-May-08 50 (0-5 cm) 27 2500 18 2700 4.4

MM-51 20-May-08 51 (0-10 cm) 1.4 1800 3.8 3500 0.94

MM-52 20-May-08 52 (0-10 cm) 1.1 17000 2.6 35000 0.58

MM-53 20-May-08 53 (0-10 cm) 0.3 2600 0.4 5700 0.3

MM-54 20-May-08 54 (0-10 cm) 70 2600 54 5700 8.1

MM-55 20-May-08 55 (0-5 cm) 170 12000 120 12000 1.1

MM-56 2-Jun-08 56 (0-5 cm) 120 16 110 15 0.16

MM-57 2-Jun-08 57 (0-5 cm) 71 140 57 110 0.15

MM-58 11-Jun-08 58 (0-5 cm) 280 51 230 73 0.38

MM-59 11-Jun-08 59 (2-5 cm) 39 110 45 130 0.17

MM-60 11-Jun-08 60 (0-5 cm) 250 48 270 41 0.37

MM-61 11-Jun-08 61 (0-5 cm) 310 37 290 51 0.4

MM-62 11-Jun-08 62 (0-5 cm) 310 25 340 31 0.33

MM-63 11-Jun-08 63 (0-5 cm) 360 17 300 21 0.28

MM-64 11-Jun-08 64 (0-5 cm) 110 110 110 120 0.22

MM-64 11-Jun-08 64 (0-2 cm) 330 32 300 39 0.27

MM-64 11-Jun-08 64 (2-5 cm) 52 120 60 130 0.16

CM QC'd Cm QC'd CM QC'd

Nova Scotia DNR Geological Survey of Canada Open File 7150 (2012) Background (Parsons 2007) 

Sample ID 
As_2mm

(mg/kg)

As _150µm

(mg/kg)
Sample ID 

TOC  

(% dry wt.)

Arsenic 

(mg/kg)

Mercury

(mg/kg)

As

(mg/kg)

Hg

(µg/kg)

Min 7 6 Min 0.040 1001 166 Min 3.900 72

Max 17000 35000 Max 15.55 41299 69953 Max 1640.00 1950

Mean 982 1361 Mean 0.599 13651 3506 Mean 120.374 264

75% Percentile 595 575 75% Percentile 0.278 20552 3151 75% Percentile 124.500 293

90% Percentile 2520 3520 90% Percentile 0.854 26600 6329 90% Percentile 241.700 454

Groundwater Wells

MW1 - Jan. 18/08 0.02 400

MW2 - Jan. 18/08 0.15 250

MW3 - Jan. 18/08 0.02 570

MW3 - May 20/08 0.57 3,100

Notes: [value] - Exceeds applicable guideline

CCME Residential Guidelines 1 10

Sample ID/Date 

Parameter Mercury Arsenic

Units mg/L mg/L



NS Lands 

Former Gold Mines 

Request for Proposal for 

Conceptual Closure Plan and Cost Estimate 

September 2018 

 

15 
 

Figure 2.5  Goldenville - Existing Geochemistry Data 
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Nova Scotia DNR - Modified Phase II Geological Survey of Canada Open File 7150 (2012) Background (Parsons 2007) 

Sample ID Sample Date

TOC (g/kg dry 

wt; <2mm 

fraction)

As_2mm

(mg/kg)

TOC (g/kg dry 

wt; < 150 micron 

fraction)

As _150µm

(mg/kg)

Hg (< 2mm 

fraction) mg/kg
Sample ID Sample Date Depth

TOC  

(% dry wt.)

Arsenic 

(mg/kg)

Mercury

(µg/kg)
Sample ID 

As

(mg/kg)

Hg

(µg/kg)

1 10-Dec-07 37 180 36 180 0.1 GD-03-1A 9-Jun-03 2 0.21 21527 1637 S01 140 138

2 10-Dec-07 45 650 48 710 2 GD-03-1B 9-Jun-03 10 0.22 15031 2332 S02 62 137

3 10-Dec-07 40 220 32 270 0.54 GD-03-1C 9-Jun-03 13 0.30 23917 4008 S03 115 312

4 10-Dec-07 59 880 54 850 2.4 GD-03-2A 9-Jun-03 1 0.09 29196 897 S04 29.6 110

5 10-Dec-07 54 350 51 380 1.3 GD-03-2B 9-Jun-03 3.5 0.07 39382 980 S05 9.1 248

6 10-Dec-07 54 230 57 230 1.7 GD-03-2C 9-Jun-03 8 0.03 6630 88 S06 12.6 298

8 10-Dec-07 90 130 87 130 0.71 GD-03-3A 9-Jun-03 1 0.19 2942 111 S07 8.6 39

9 10-Dec-07 37 1900 44 2500 0.06 GD-03-3B 9-Jun-03 21 0.07 858 219 S08 8.6 99

11 10-Dec-07 75 730 72 700 20 GD-03-4A 9-Jun-03 1 0.50 3766 325 S09 14.5 60

12 10-Dec-07 50 370 44 420 1.4 GD-03-5A 9-Jun-03 1 0.06 796 52 S10 10.5 159

13 10-Dec-07 20 5700 19 5600 13 GD-03-5B 9-Jun-03 8 0.16 1630 418 S11 4 50

14 10-Dec-07 75 1700 67 1800 2.4 GD-03-6A 9-Jun-03 1 0.16 12600 354 S12 4.7 111

15 10-Dec-07 40 1100 33 1400 0.38 GD-03-6B 9-Jun-03 17 0.06 6239 171 S13 7.5 125

19 10-Dec-07 2.3 5300 4.8 7400 0.3 GD-03-7A 9-Jun-03 1 0.12 21299 2165 S14 8.4 115

20 13-Dec-07 14 960 15 1300 0.92 GD-03-7B 9-Jun-03 14 0.07 7424 271 S15 17.2 155

21 13-Dec-07 9.1 1400 11 1300 1.1 GD-03-8A 9-Jun-03 1 0.13 4087 715 S16 48.7 221

22 10-Dec-07 33 1600 26 1700 1.6 GD-03-8B 9-Jun-03 15 0.14 6469 709 S17 113 1770

23 10-Dec-07 6.2 1900 7.2 2500 2.5 GD-03-9A 9-Jun-03 1 0.14 10558 259 S18 43.8 123

24 13-Dec-07 9.8 290 9.7 350 0.46 GD-03-9B 9-Jun-03 13 0.20 4302 1579 S19 16.7 78

25 26-May-08 26 770 27 980 0.44 GD-03-10A 9-Jun-03 1 0.12 9217 744 S20 65 145

26 13-Dec-07 26 1400 33 2100 1.4 GD-03-10B 9-Jun-03 8 0.07 2609 294 S21 60 191

27 13-Dec-07 1 3700 1.3 6000 0.55 GD-03-10C 9-Jun-03 20 0.07 47414 330 S22 5.6 86

28 13-Dec-07 49 1000 36 1300 2.1 GD-03-11A 9-Jun-03 1 0.08 1090 166 S23 6.6 75

30 13-Dec-07 64 51 39 90 0.44 GD-03-11B 9-Jun-03 10 0.06 1530 187 S24 8.2 86

30 13-Dec-07 97 150 62 150 0.59 GD-03-12A 9-Jun-03 1 0.13 2846 1443 S25 13.4 172

30 13-Dec-07 9.1 68 8.1 61 0.05 GD-03-12B 9-Jun-03 5 0.12 3134 1430 S26 12.6 64

31 13-Dec-07 6.3 2700 6.5 5300 0.32 GD-03-12C 9-Jun-03 19 0.17 1475 1357 S27 6.3 77

32 13-Dec-07 59 9600 58 8800 2.2 GD-03-13A 9-Jun-03 1 0.37 1846 168 S28 18.5 47

33 13-Dec-07 32 960 29 1800 0.09 GD-03-13B 9-Jun-03 6 0.25 4712 932 S29 13 62

34 26-May-08 17 35 21 51 0.02 GD-03-13C 9-Jun-03 8 0.20 686 1390 S30 3.9 113

35 26-May-08 17 410 17 360 0.31 GD-03-15A 9-Jun-03 1 0.14 39662 1696 S31 4 122

37 26-May-08 17 180 14 190 0.05 GD-03-15B 9-Jun-03 5 0.13 3689 165 S32 41.4 271

38 26-May-08 31 70 24 64 0.08 GD-03-15C 9-Jun-03 8 0.25 33264 6358 S33 1.6 83

38 26-May-08 75 91 57 78 0.29 GD-03-16A 9-Jun-03 4 0.15 8256 686 S34 8.1 113

38 26-May-08 28 79 20 67 0.11 GD-03-16B 9-Jun-03 8 0.62 29678 11137 S35 40.6 110

39 26-May-08 91 20 47 17 0.18 GD-03-17A 9-Jun-03 1 0.74 30430 28652 S36 8.3 40

39 26-May-08 190 61 110 61 0.37 GD05-T01 9-Dec-05 0-5 0.17 193200 48455 S37 23.2 212

39 26-May-08 14 240 12 210 0.06 GD05-T02 9-Dec-05 0-5 0.14 13300 1621 S38 17.4 279

40 13-Dec-07 220 51 110 77 0.84 GD05-T03 9-Dec-05 0-5 0.12 86600 2481 S39 8.2 161

41 13-Dec-07 1.4 5800 3 17000 0.09 GD05-T04 9-Dec-05 0-5 0.11 13500 243

42 13-Dec-07 2.7 4700 2.7 4000 8.6 GD05-T05 9-Dec-05 0-5 0.11 5373 494

43 13-Dec-07 2.7 7100 4 7800 0.18 GD-06-T1 23-Nov-06 0-5 0.15 5222 201

44 26-May-08 0.4 1200 0.7 3000 0.17 GD-06-T2 23-Nov-06 0-5 0.18 3144 93

45 26-May-08 0.9 3700 1.4 8700 0.33 GD-06-T3 23-Nov-06 0-5 0.16 1776 1223

46 13-Dec-07 3.8 3500 7 4800 0.52 GD-06-T4 23-Nov-06 0-5 0.13 6186 567

47 13-Dec-07 6 2500 5.5 2300 1 GD-06-T5 23-Nov-06 0-10 0.08 7239 68

48 13-Dec-07 0.9 2200 1.3 4200 0.16 GD-06-T6 23-Nov-06 0-10 0.06 1007 145

49 10-Dec-07 29 1600 29 1800 1.8 GD-06-T7 23-Nov-06 0-10 0.07 4120 457

50 10-Dec-07 86 130 78 140 0.68 GD-06-T8 23-Nov-06 0-10 0.12 8461 715

51 26-May-08 47 2000 37 2500 0.32 GD-06-T9 23-Nov-06 0-10 0.12 2698 387

52 26-May-08 65 120 60 110 0.17 GD-06-T10 23-Nov-06 0-10 0.07 12600 1125

53 26-May-08 40 1200 39 1200 0.07 GD-06-T11 23-Nov-06 0-5 0.11 4967 293

54 26-May-08 290 69 210 51 0.57 GD-06-T12 23-Nov-06 0-5 0.51 17200 143

55 26-May-08 29 76 22 68 0.11 GD-06-T13 23-Nov-06 0-5 0.10 209000 37400

Qc'd CM Qc'd CM QC'd CM

Nova Scotia DNR Geological Survey of Canada Open File 7150 (2012) Background (Parsons 2007) 

Sample ID 
As_2mm

(mg/kg)

As _150µm

(mg/kg)
Sample ID 

TOC  

(% dry wt.)

Arsenic 

(mg/kg)

Mercury

(ug/kg)

As

(mg/kg)

Hg

(µg/kg)

Min 20 17 Min 0.030 686 52 Min 1.60 39

Max 9600 17000 Max 0.740 209000 48455 Max 140 1770

Mean 1567 2171 Mean 0.169 19181 3158 Mean 27 176

75% Percentile 1950 2500 75% Percentile 0.183 18225 1477 75% Percentile 41 172

90% Percentile 5060 6840 90% Percentile 0.335 39522 5183 90% Percentile 65 279

Groundwater Wells

Parameter RDL Units MW #1 MW #2 MW #3

Arsenic 2 µg/L 22 96 77

Mercury 0.01 µg/L nd 0.04 0.01
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3.0 OVERALL PLAN FOR CLOSURE OF THE SITES 

The sites are now owned by Nova Scotia Department of Natural Resources (NSDNR).  NSDNR 

have contracted with NS Lands, a Crown Corporation whose mandate is to assess and, where 

required, remediate and redevelop crown-owned properties.  NS Lands will be the client for this 

project.  NSTIR/NSDNR and NS Lands wish to develop closure plans for the tailings faculties at 

the sites by proceeding in two stages: 

 

• Stage 1 – Develop conceptual closure plan(s) and approximate costs to help chart a path 

forward as to what a complete closure plan could be.  This Stage would involve limited 

site investigation. 

• Stage 2 – Develop a complete closure plan with detailed costs and implementation plan.  

 

Stage 1 is to be done in Fiscal 2018/19 and Stage 2 at a later time (note, Stage 2 is not included 

as part of the current bid).  Closure of other infrastructure and mine openings (existing mine shafts 

from historic activities) on the site is being dealt with separately.    

 

4.0 OBJECTIVE OF STUDY 

The objective of this RFP is to complete Stage 1, which involves the development of a 
conceptual closure plan(s) for each of the site with an associated cost estimate and schedule.  
The cost estimate is to be to a Class D Cost level. The schedule is to be at a Level 1 (further 
defined in Section 5.9).  This study is to focus on the tailings.  It is recognized that some of the 
tailings are on property owned by the Crown and some on privately owned property.  The 
closure plan(s) is to address the entire tailings facility (whether on crown land or on private 
property).  
 
The consultant is to work with NS Lands to develop appropriate closure criteria for the site and 
consider a variety of closure options that will meet the criteria.  A recommendation as to the 
preferred closure option(s) for the sites is to be provided.  It is understood that a single closure 
option may not be possible and the Stage 1 may generate more than one viable closure option 
for each site.   
 
At the completion of Stage 1, a scope of work is to be developed for Stage 2, as part of the 
current project.  NS Lands reserves the right to sole source the Stage 2 work to the incumbent 
consultant from Stage 1 or issue a new RFP for Stage 2. 
 

5.0 ASSIGNMENT AND SCOPE OF WORK 

The Consultant shall provide the services on a time plus disbursements basis to meet the 

objectives of the project.  The following tasks are expected, and the proposal must outline 

approaches which will be taken to fulfill these tasks, as well as costs associated with each task, 

based on time requirements for selected staff and rate levels: 

 

1. Kickoff meeting 

2. Background information review 
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3. Development of Health and Safety Plan, Site visit and Meeting with NS Lands 

4. Gap Analysis 

5. Field program 

6. Criteria development 

7. Option development and assessment 

8. Option selection 

9. Closure Cost estimate and scheduling 

10. Stakeholder engagement strategy 

11. Reporting 

12. Scope of work for Stage 2 

13. Meetings and Communications 

 

The Consultant may wish to provide a different sequence or series of tasks that will meet the 

objectives of Stage 1.  If the Consultant wishes to do so, then that should be offered as an 

alternative proposal, the base proposal should be prepared in accordance with the task listing 

noted above.   

 

The tasks described below are common to both sites.  

 

5.1 TASK 1 – KICKOFF MEETING 

Within one week of project award, the Consultant will convene a kickoff meeting (by conference 

call and/or in person) to review the scope of the project and the schedule.  Information that is 

required by the consultant to undertake the study is to be identified by the consultant and reviewed 

with NS Lands.  NS Lands is to provide such information that is available and identify which 

information is not available.   

 

5.2 TASK 2 – BACKGROUND INFORMATION REVIEW 

The Consultant will review the available information related to the two sites and prepare a 

document that summarizes the available information that will be used to support the conceptual 

closure plan.  

 

5.3 TASK 3 – DEVELOPMENT OF HEALTH AND SAFETY PLAN, SITE VISIT AND        

MEETING WITH NS LANDS 

The Consultant will coordinate with NS Lands to conduct a site visit at a time that is mutually 

acceptable.  Section 5.13 presents information on the schedule.  The Montague and Goldenville 

sites will be visited and it is expected that key personnel from the Consultant’s team will participate 

in the site visits.  The consultant will be expected to prepare a Health and Safety Plan for these 

site visits, and costs for preparation of this plan should be accounted for in the proposal 

submission.  For budgeting purposes, allow 2 full days for the site visits from Halifax (departing 

Halifax one morning and returning to Halifax the next evening).  A memo will be issued by the 

Consultant after the site visit summarizing the key information points that were gathered. 
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Health and safety is a top priority of NS Lands on the Project. The Consultant is responsible for 

preparing and regularly updating a health and safety plan for the Assignment. The Assignment 

H&SP will meet the minimum requirements of the site NS Lands Contractors Master Health and 

Safety Plan and will include, but not be limited to, details with regard to assignment hazard 

assessments, required safe work practices and procedures, personal protective equipment, 

training, decontamination procedures, safety meetings, and emergency response plans. A copy 

of the Consultant’s Clearance letter from the Workers Compensation Board will be appended to 

the Assignment H&SP. A copy of the NS Lands Master Contractors Health and Safety Plan is 

provided in Attachment B. 

 

5.4 TASK 4 – GAP ANALYSIS 

Based on the completion of Task 2 (background information review) and Task 3 (site visit), the 

Consultant is to conduct an analysis that identifies the gaps that should be filled to develop a 

complete closure plan for the sites (Stages 1 and Stage 2) and indicate the highest priority gaps 

that would prevent meeting the objectives of Stage 1.  The results of the gap analysis are to be 

discussed with NS Lands and those gaps that should be filled as part of Stage 1 are to be 

identified. 

 

A separate memo describing the results of the gap analysis is to be issued for each site.   

 

5.5 TASK 5 – FIELD PROGRAM 

For Stage 1, a field program is to be conducted at both sites to gain information that addresses 

the high priority gaps identified in Task 4.  It is recognized that there could be a range of 

approaches and methodologies proposed with an associated range of pricing.  For budgeting 

purposes, the Consultant is to provide a field program that does not exceed $150,000 (excluding 

taxes) for both sites (e.g., 75,000 per site, or any split of costs totaling a maximum of $150,000 

for the two sites).  The conceptual field program to be provided in the proposal is to be based on 

the Consultant’s review of the information that is provided with this RFP, and is to include travel 

and expenses, sampling locations and anticipated sampling numbers and rationale, analytical 

costs, and field time (reporting costs should be included in Task 10, Section 5.11).  It is recognized 

that after the site visit and gap analysis, modifications may be made to the conceptual field 

program provided in the proposal submission.  The budget for the field program should be 

sufficiently itemized to allow NS Lands to make a determination of the changes to the budget that 

may be required as a result of changes to the field program.  The focus of the conceptual field 

program is to be within Crown lands, and can include downstream environments at both sites. Off 

site (outside of Crown lands) sampling may be required during the course of this project, but that 

will be determined at a later date, following contract award, and costs associated with this would 

be captured under a separate budget. 

 

Prior to conducting the field program, a detailed work plan describing the objectives of the field 

program, methodology, locations, testing, Health and Safety plan, etc. is to be provided for review 

and approval by NS Lands. The Health and Safety Plan from the Site Visit task will require 

updating to account for additional tasks associated with the field work, and therefore budgeting 

should account for this.   
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5.6 TASK 6 – CRITERIA DEVELOPMENT 

The Consultant will work with NS Lands to develop criteria that are to be met by the closure 

options that will be considered.  The criteria are to consider human health, terrestrial, wildlife, 

surface water, aquatic, and ground water.   

 

5.7 TASK 7 – OPTION DEVELOPMENT AND ASSESSMENT 

The Consultant is to identify possible options for closure of the sites that could be considered and 

undertake an evaluation of the options to select a preferred closure option for each site.  The 

options are to be developed to a level sufficient to support a decision.  

 

5.8 TASK 8 – OPTION SELECTION 

The Consultant will work with NS Lands to select a preferred option for each site.  It is recognized 

that it may not be possible to select a single closure option for each site.  The outcome may be a 

short list of viable options that may require additional studies to determine a preferred option, or 

a site may have differing options to address different aspects or part of the site. 

 

5.9 TASK 9 – CLOSURE COST ESTIMATE AND SCHEDULING 

For the preferred option, a Class D cost estimate is to be developed.  A Class D cost estimate is 

defined as follows (adapted from PWGSC Minimum Requirements for Construction Estimate 

Preparation – Checklist):   

 

• Project plan detailing the project function, purpose and characteristics including 

information relating to the tailings facility and the planned closure measures. 

• General information related to the size and dimensions of the planned closure measures. 

• Geographical location, site configuration, planning limitations, known soil and rock 

information, known geochemical information, environmental setting; availability of utility 

services; borrow sources; etc.  

• Procurement methodology and notional timing. 

• Cost limitations and allowances. 

 

A Level 1 schedule is to be prepared in accordance with the following requirements: 

 

• Highlights major project activities, milestones, and key deliverables for the whole project.  

• Usually on one page. 

• Lists major tasks and associated timelines. 

• Shows interdependencies of tasks.  

• Starts at the start of an undefined government fiscal year 

 

With the cost and schedule developed, a cost per half year is to be provided.   
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If there is more than one preferred option identified, then one of the options is to be selected for 

the Class D cost estimate and Level 1 schedule and comments offered about how the other 

options compare. 

 

5.10 TASK 10 - STAKEHOLDER ENGAGEMENT PLAN 

The stakeholders that could be affected by the current site conditions and the potential closure 

plan(s) should be identified and a plan developed that would indicate at what point in the closure 

planning process these stakeholders should be involved, to what degree, and what the expected 

outcome of such engagement should be.  The approach for developing the stakeholder 

engagement plan should be outlined in the proposal. Costs for the implementation of the 

stakeholder engagement are not to be included at this time; however, costs associated with the 

development of the engagement plan should be included in the proposal. 

 

5.11 TASK 11 - REPORTING 

A report is to be prepared that summarizes the work, including the field program (methods, 

mapping, interpretation of the data); development and outcomes of criteria to be met for closure 

planning purposes; development of closure options and selection of final option(s); closure costing 

and schedule; stakeholder engagement plan.   

 

 COPIES, TRANSMISSION, FORMAT 

 

A table of contents for the study report is to be provided to NS Lands for review and approval prior 

to issuing the report. Note: field program methods and outcomes should be reported shortly 

following completion of the field work, to enable consideration of the data in the closure planning 

process. 

 

5.12 TASK 12 - SCOPE OF WORK FOR STAGE 2 

After the report has been issued, a scope of work Stage 2 should be developed.  This will include 

describing the objectives of Stage 2 and the tasks that are to be undertaken to meet those 

objectives, including additional field work and testing as required.   

 

5.13 TASK 13 – SCHEDULE, PROJECT MEETINGS, AND COMMUNICATION  

It is expected that this project will commence in October 2018.  Table 5.1 indicates the general 

outline for project meetings.  The field work is expected to be completed in Fall 2018 with the 

closure criteria developed in early Winter 2018, followed by the option development and selection 

to be completed by late Winter 2019.  Reporting and the scope of work for Stage 2 is to be 

completed by the March 1, 2019 (Note: reporting for the field program is anticipated to be required 

shortly after the completion of that program). 
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Table 5.1 presents the anticipated project meetings in support of the study. 

 

Table 5.1 Study Project Meetings 

Project Meeting Location Schedule 

Anticipated award date Not applicable  

Kickoff meeting 
Conference call and/or 

Halifax 

Within 1 week of Contract 

award 

Site Visits At Both Sites 
Within 3 weeks of contract 

award 

Option Selection Halifax January 2019 

Presentation of study findings Halifax March 2019 

 

Over the course of the study, progress conference calls will be held every two weeks with the 

Consultant and NS Lands with minutes prepared after each meeting and issued within one week 

after the meeting. 

 

Costs associated with these meetings, and the development of materials/memos, etc., 

(communications) should be included in Task 13 (Note: Kick off meeting costs should be included 

in Task 1, and not in this task). 

 

The bidder should provide a schedule of activities that illustrate the dates and duration of each of 

the tasks. Bidders will be evaluated on the overall content of their plan. The schedule will be 

sufficiently detailed, so NS Lands may fully understand the Assignment schedule including field 

work, analytical time requirements, report delivery dates, meeting times and comment periods 

allocated for NS Lands. 

 

6.0 QUALIFICATIONS OF THE STUDY TEAM 

Due to the complexities of these sites, NS Lands requires the services of senior level expertise 

for this project, with specific expertise related to mine closure, arsenic geochemistry, human 

health and ecological toxicology and risk assessment related to arsenic and, to a lesser extent, 

mercury.   

 

Specific senior level expertise and experience for this project includes individuals with: 

 

• Over 15 years of experience with the development of closure plans for mine sites; 

• Over 15 years of experience in arsenic geochemistry, associated with tailings sites 

• Over 15 years of experience in human health toxicology and risk assessment – with 

specific expertise related to arsenic and mercury 

• Over 15 years of experience in ecological toxicology and risk assessment expertise –with 

specific expertise related to arsenic and mercury  
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For each individual, the following must be provided: 

 

• 2 page CV with education, relative years of experience, and pertinent project experience 

• Biography describing the expert’s qualifications, relative to this project (limited to ¾ of a 

page in length) 

• For each named expert, 2 projects related to their areas of expertise must be provided, 

highlighting their role in the project; the project scope/requirements (relative to the area of 

expertise), year(s) project was conducted, client, and budget.  Each project description 

should be no longer than 1 page.  Projects involving arsenic and/or mercury are of greatest 

interest, and will be scored higher. Recent projects will be given greater consideration 

(e.g., those in last 8 years). One reference for each expert should be provided, from one 

of the submitted project examples. 

 

The specifics related to scoring of study qualifications are provided in Evaluation Table 

Attachment C.  

 

In addition to these experts, additional experience is also required on the study team.  These 

individuals will include the project manager, and remaining team members, including field 

technicians, etc. Two-page CVs for each proposed team member must be provided, as well as 

biographies describing their qualifications.  

 

Corporate experience, relative to the RFP, should also be provided, highlighting the firm’s 

experience in the area of interest. 

 

7.0 PROPOSAL CONTENT 

Offerors’ proposals must be submitted in the format, including heading descriptions, of the 

Evaluation Ratings Table attached. The proposal must be presented in a clear and concise 

manner and respond to all requirements in this RFP and meet the goals and expectations of the 

project. 

 

The Consultant, if they so wish, can offer an additional or alternate proposal, providing proven 

experience and/or advanced technical knowledge is clearly demonstrated.  

 

Each proposal must consist of two (2) separately sealed submittals – Envelope A: Technical 

Submission; and Envelope B: Costs of Services Submittal - See Attachment C – Evaluation 

Creiteria. 

 

8.0 DELIVERABLES: 

The following deliverables will be required for the project: 

• Site visit memo 

• Three (3) hard copies, and one electronic copy of the final study report.   



NS Lands 

Former Gold Mines 

Request for Proposal for 

Conceptual Closure Plan and Cost Estimate 

September 2018 

 

23 
 

• All developed drawings and geo-tagged photographs, in their native formats (CAD, 

MicroStation, JPEG, GeoTIFF, etc.) 

• Meeting minutes  

• Closeout presentations  

• Biweekly status updates (updates every two weeks) 
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BID FORM 
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BID FORM 
 

TASK  COMPONENT LABOUR EXPENSES  TOTAL 

 

Task 1. Kickoff meeting ________ _________  __________ 

 

Task 2. Background information review ________ _________  __________ 

 

Task 3. Development of Health and Safety Plan, 

 Site visit and Meeting with NS Lands ________ _________  __________ 

 

Task 4. Gap Analysis ________ _________  __________ 

 

Task 5. Field program ________ _________  __________ 

 

Task 6. Criteria development ________ _________  __________ 

 

Task 7. Option development and assessment ________ _________  __________ 

 

Task 8. Option selection ________ _________  __________ 

 

Task 9. Closure Cost estimate and scheduling  ________ _________  __________ 

 

Task 10. Stakeholder engagement strategy ________ _________  __________ 

 

Task 11. Reporting ________ _________  __________ 

 

Task 12. Scope of work for Stage 2 ________ _________  __________ 

 

Task 13. Meetings and Communications ________ _________  __________ 

 

 

TOTAL (NET OF HST) __________________ 
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EVALUATION CRITERIA  
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EVALUATION CRITERIA 

 

Item Description Maximum 

Points 

Minimum 

Pass Mark 

Required 

Notes/Reference 

(page number in 

proposal where 

information can be 

found) 

I Understanding the Assignment 

 

The bidder must demonstrate a clear 

understanding of the assignment, and the 

complexities of the assignment and 

potential for additional circumstances that 

may arise, relative to site closure for these 

two sites. 

 

In addition, discussion of special 

considerations associated with these 

sites, based on knowledge of the sites 

specifically, or personal experience with 

other similar sites.  

 

 

0 – 3 points = Unacceptable, did not 

submit sufficient information which could 

be evaluated. Lacks complete or almost 

complete understanding of the 

requirements 

 

3 - 5 points = Has some understanding of 

the requirements but lacks adequate 

understanding in some areas of the 

contract 

 

7 points = Demonstrates a good 

understanding of the requirements 

 

10 points = Demonstrates an excellent 

understanding of the requirements 

 

 

 

 

 

 

 

10 7  



  

   

 

 

 

II Proposed Approach for Completing the 

Scope of Work 

 

Initiation (3.5 pts) 

Kickoff meeting  

Background information review  

Development of Health and Safety Plan, 

Site visit and Meeting with NS Lands  

Gap Analysis  

 

Execution (16.0 pts) 

Field program 

Criteria development  

Option development and assessment  

Option selection 

Closure Cost estimate and scheduling  

 

Communications/Closeout (5.5 pts) 

Stakeholder engagement strategy  

Reporting  

Scope of work for Stage 2 

Meetings and Communications 

 

25 15  

III Project Schedule 

 

The bidder should provide a schedule of 

activities that Illustrate the dates and 

duration of each of the tasks. Bidders will 

be evaluated on the overall content of their 

plan. The schedule will be sufficiently 

detailed, so NS Lands may fully 

understand the Assignment schedule 

including field work, analytical time 

requirements, report delivery dates, 

meeting times and comment periods 

allocated for NS Lands 

 

(0 to 5 points) 

 

0 to 2 points = Unsatisfactory 

 

3 points = Fair: Just acceptable and should 

meet minimum performance requirements 

  

4 points=Very Good: Above average and 

more than adequate for effective 

performance.  

 

5 3  



  

   

 

5 points = Excellent: Exceptional.  

 

 

IV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Qualifications of Senior Experts on 

Study Team 

 

Relevant years of Experience: 

 

0 – 14 years: 1 

15 – 20 years: 2 

21- 25 years: 3 

 

Education: 

 

Bachelor’s degree in related field: 1 

Master’s Degree in related field: 2 

PhD in related field (geochemistry; mine 

closure; toxicology/risk assessment): 3  

 

CV/Biography: 

 

Up to 2 points as determined by the 

evaluators. Specific expertise related to 

mining and site closure should be 

demonstrated.  Supplementary credentials 

will be considered. 

 

0 points = Expertise has limited to no 

applicability to current project 

 

0.5 point = Expertise has some 

applicability to the current project. 

 

1 point = Expertise has reasonable 

applicability to current project; 

 

2 points = Expertise has direct applicability 

to the current project, and considerable 

relevant experience. 

 

Project Expertise Provided: 

For each named expert, 2 projects related 

to their areas of expertise must be 

provided, highlighting their role in the 

project; the project scope/requirements 

(relative to the area of expertise), year(s) 

project was conducted, client, and budget.  

Projects involving arsenic and/or mercury 

are of greatest interest, and will score 

higher. 

 

25 15  



  

   

 

 

IV Cont 

 

Up to 2 points for 2 projects as determined 

by the evaluators.  

 

0 points = Has limited to no applicability to 

current project 

 

0.5 point = Has some applicability to the 

current project. 

 

1 point = Has direct applicability to the 

current project.  

 

V Qualifications of Remaining Team 

Members, including Project Manager. 

 

Team members must demonstrate 

experience in the project scope, and 

additional issues which could come up in 

the course of the project;  

 

0 – 2 points = Unacceptable, did not submit 

sufficient information which could be 

evaluated. Team lacks experience in the 

requirements of the project; 

 

3 - 5 points = Team has some experience 

related to the requirements but lacks 

adequate experience in some areas of the 

contract; 

 

7 points = Team has considerable 

experience in the required project areas; 

 

10 points = Team has exceptional 

experience in the required project areas. 

 

10 7  

VI 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corporate Experience 

 

Corporate experience must demonstrate 

experience with mine closure, tailings 

geochemistry, ecological and human 

health risk assessment of mining or metals 

sites 

 

0 – 1 points = Unacceptable, corporate 

experience is not in keeping with project 

scope.  

 

2-3 points = Has limited corporate 

experience within the project scope; 

5 3  



  

   

 

VI Cont 4 points – Has moderate corporate 

experience within the project scope;  

 

5 points = Demonstrates strong focus in 

project scope area, and considerable 

depth of project understanding 

 

VII Cost of Services (Separate Submission) 

 

For ‘Cost’ Points, the lowest acceptable bid 

and all bidders within 5% will receive 20 

point; next lowest priced bidder and all 

subsequent bidders will receive points 

based on the following formula: (20 x (low 

bid/bid)). 

 

Costs must be submitted under separate 

envelope, and need to include rates for 

each team member, and time for each 

task.  Costs for each of the 12 tasks 

outlined above must be provided, including 

time and disbursements and shall include 

administration and management, 

overhead, salaries, vacation and statutory 

holidays, payroll burden, office supplies, 

communications, CAD and GIS services, 

overtime and any other expense 

associated with the provision of services.  

Evaluation will be based on bid form 

attached.  

 

In addition to fees for the services outlined 

in this RFP, fees for additional services for 

all individuals on the assignment project 

team, and any others that the consultant 

may believe it would be advantageous to 

include, shall be included.   

 

Unit prices quoted for Additional Services 

will be hourly rates for the Consultant’s 

personnel. The hourly rates will include 

administration and management, 

overhead, salaries, vacation and statutory 

holidays, payroll burden, office supplies, 

communications, CAD and GIS services, 

overtime and any other expense 

associated with the provision of services 

on an hourly rate basis 
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ATTACHMENT D 

RESOURCES 

Goldenville Phase II ESA Report 

(CJ MacLellan 2009)  

 

Montaque Phase II ESA 

(Maritime Testing 2009) 

 

Toxicological Advice for Montaque and Goldenville 

(Intrinsik 2009) 

 

Geological Survey of Canada Open File 

(M.B. Parsons, etal. 2012) 



PHASE II ENVIRONMENTAL SITE
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Dear Mr. MacCallum:

RE: Phase II Environmental Site Assessment Report (Final) for the Nova Scotia
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1.0       INTRODUCTION

C.J. MacLellan & Associates Inc. (CJMac) were retained by the Nova Scotia Department of
Transportation and Infrastructure Renewal (NSDTIR) to conduct a Phase II Environmental Site
Assessment (ESA) of a former gold mine property located in Goldenville, Guysborough, NS.  The
subject site is located in Goldenville and consists of a single property identified by PID 37535655.
The site the location of a former gold mine which has not operated since 1961.  There are gold mine
tailings on the property and past analysis of the tailings have found that total arsenic concentrations
exceed the CCME soil quality guidelines.  Mercury concentrations are also elevated.  There is
limited information on the arsenic and mercury concentrations in nearby soils and residential
properties adjacent to the site may be impacted by soil contamination related to offsite migration of
arsenic and mercury from the tailings.  Human health risk assessment has determined that
remediation and/or risk management measures are necessary.
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2.0 OBJECTIVES

The objectives of the Environmental Site Assessment (ESA) are as follows:

• delineate the full extent of arsenic contamination, both on unsampled tailings and adjacent
surface soils, to establish potential boundaries for remediation or risk management;.

• determine the vertical extent of arsenic in undisturbed soils to assess whether the tailings
related impacts can be distinguished from naturally occurring, localized arsenic “hotspots”
associated with the site’s geology

• determine whether groundwater migrating through the tailings could be impacting
neighboring wells
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3.0 METHODOLOGY

3.1 Start-up Meetings

Two start-up meetings, were held with the client.  The meetings were held on November 14 and 22,
2007 at NSDTIR offices in Halifax.  The purpose of the meetings was to:

• to transfer existing information and site data from the client;

• to clarify communications plans and responsibilities between client and consultant;

• to finalize project planning to ensure that site assessments will provide all data essential for
possible future health risk assessments and that sampling design is appropriate for the project
requirements.

3.2 Soil Sampling Protocol - Information Session

Non-routine soil sampling protocols were required for any soils with distinct soil horizons.  Specific
sampling protocols were required for these samples to fulfil requirements of a study which NSDTIR
was undertaking as a sub-component of the site assessment.  To ensure protocols used are consistent
with study requirements, at two of the lead field personnel participated in an information session
prior to commencement of field work.  The information session was held on November 16, 2007.
All soil sampling for the contract was supervised by personnel who had participated in the
information session.  The information session was delivered by geochemists from NS Natural
Resources and /or Natural Resources Canada.

3.3 Soil Sampling

The proposed sampling patterns and coordinates of the sample locations was provided to CJMac.
Areas of tailings for which no previous data was available was to be sampled.  In areas of tailings
for which data are already available, three samples were to be taken for confirmation and
comparison purposes.  In tailings, the top 0-10 cm were to be sampled.  In soils (surrounding
tailings), the top 0-5 cm were to be sampled at all sampling points.  At all sampling points on orphan
lands which occur in undisturbed soils (if any), distinct soil horizons within the top 5 cm were also
to be sampled individually, if present.

The soil sampling was undertaken as per the non-routine protocol described during the information
session described in 3.2.  The sample points were to be located in well-drained areas that are free
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of any obvious sources of anthropogenic contamination (e.g. garbage, metal scraps, waste rock, etc.).
At each location, the samplers were to remove the undecomposed organic litter from the soil surface,
then use a shovel to expose a cross-section of the soil to a depth of at least 10 cm to determine
whether there are distinct soil horizons present in the top 5 cm.  For the purposes of sampling, the
bottom of any accumulations of undecomposed leaves or needles, and/or the bottom of the moss
layer, will define the top of the soil interval (i.e., 0 cm).  All equipment (e.g. trowels, spoons, sample
containers, etc.) that comes into contact with the soil samples must be free of metal (i.e. no stainless
steel implements – use only plastic or equivalent).  A sample of the full 0-5 cm soil interval was to
be taken at each soil sampling site.  At least 500-1000 g of soil was to be collected from each site
to provide sufficient material for sieving.  If there are visually distinct soil horizons, separate
samples were also to be taken from each horizon.  If distinct layers were very thin, a large enough
area of the top of the horizon was to be exposed to enable collection of sufficient sample (500-1000
g).  If present, humus (i.e. decomposed organic material – original plant structures should not be
discernable) is considered part of the soil profile and must be collected.  Pebbles, roots, and any
living plant matter should be removed from the soil prior to placement into the sampling container.
If present, samples of additional visually distinct soil horizons will then be collected, to a maximum
depth of 5 cm.

At each sampling point, observations were to be made on location co-ordinates (NAD 83), ground
cover, vegetation, slope, drainage, thickness of organic material removed before sampling, and a soil
description including Munsell colour, thicknesses of individual soil horizons within the 0-5 cm
interval, presence/ absence of rock fragments in the soil, etc.  Field observations were also to be
made about factors that may contribute to interpretation of soil arsenic concentrations, such as
proximity to waste rock or historical mine openings, possible use of waste rock or fill for roads or
driveways, or proximity of preservative-treated wooden structures.  All observations and samples
taken were to be recorded on the standardized field observation sheet / sampling form provided.  A
digital colour photograph was to be taken of the 0-5 cm soil profile, with a scale for reference, at
each sampling point, with sufficient clarity and resolution to show individual horizons if present.

3.4 Groundwater Assessment

The groundwater assessment was to consist of the installation of three groundwater monitoring wells
to confirm the apparent hydraulic gradient.  The wells were to be constructed in unconsolidated
materials and water samples from each well were to be collated and analyzed for mercury and
arsenic.  The locations of the monitoring wells were to be selected at suitable positions to determine
representative ground conditions, but were also to be selected so that the wells can be protected.
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4.0 FIELD INVESTIGATION

4.1 Soil Sampling

On December 10, 2007, sixteen (16) of the pre-determined soil sample locations were sampled.  On
December 13, 2007, seventeen (17) of the pre-determined soil sample locations were sampled.  On
May 26, 2008, twelve (12) of the pre-determined soil sample locations were sampled.  All of the
sampling as carried out as per the protocol described in 3.3.  The soil sample locations are shown
on Drawing 6906-21-1, Appendix A.  The field data sheets were completed and are found in
Appendix B.

4.2 Monitoring Well Installation

On December 13, 2007, three (3) monitoring wells were constructed on the subject site.  The test
holes were drilled to total depths between 4.5 m to 6.1 m using a track mounted geotechnical drilling
machine operated by Logan Drilling and Geotechnical Services of Stewiacke, Nova Scotia.  W. G.
Shaw & Associates Ltd. provided site supervision for the drilling program.  The monitoring well
locations are shown on Drawing 6906-21-1, Appendix A.  Details of each of the monitoring well
installations are provided in the logs presented in Appendix C.

The three monitoring wells were developed on December 13, 2007 to remove any sediment in the
well and surrounding annulus.  Well development consisted of purging the three wells of three well
volumes of water, or alternatively until the well was bailed dry.  The well development was
completed using disposable bailer well sampling devices.

4.3 Groundwater Sampling

Groundwater samples were collected on December 13, 2007 from the three monitoring wells using
disposable bailer well sampling devices and placed into sample containers supplied by the
laboratory.  All groundwater samples were submitted to Maxxam Analytics Inc. in Bedford, Nova
Scotia following property chain-of-custody procedures and within acceptable hold times.

Groundwater levels were measured on December 13, 2007 using a Dipper T water level.
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Groundwater samples were collected on May 26, 2008 from the three monitoring wells using
disposable bailer well sampling devices and placed into sample containers supplied by the
laboratory.  All groundwater samples were submitted to Maxxam Analytics Inc. in Bedford, Nova
Scotia following property chain-of-custody procedures and within acceptable hold times.

4.4 GPS Survey

A level survey of each of the three site monitoring wells was completed on December 13, 2007 using
a sub-centimeter GPS instrument.  The survey was carried out using a GPS instrument and
elevations are relative to the published values established by the Nova Scotia Coordinate Monument
System.  The ground elevations for each of the three monitoring wells are provided in Table 1 in
Appendix C.

4.5 Photographs

A digital colour photograph was taken at each sample site of the following subjects:

• General photo of sample location showing setting

• Closeup photo with scale reference of soil profile

• Photo of sample site facing north

• Photo of sample site facing east

• Photo of sample site facing south

• Photo of sample site facing west

The photos are provided in electronic format in Appendix D
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5.0 ANALYTICAL PROGRAM

5.1 Soil

A total of thirty five (35) soil samples were submitted for laboratory analysis to Maxxam Analytics
Inc. located in Bedford, NS.  All soil samples were analyzed for the following:

• total organic carbon (<150 μm fraction)

• arsenic (<150 μm fraction)

• total organic carbon (<2 mm fraction)

• arsenic (<2 mm fraction)

• mercury (<2 mm fraction)

In addition, three tailing samples were submitted for laboratory analysis to ACME Analytical
Laboratories located in Vancouver, BC (subcontracted through Maxxam).  These samples were
analyzed for available metals using the aqua regia digestion.  

The results of the analyses are summarized in Tables 2, 3, and 4 found in Appendix E.  The
analytical results are also graphically shown on the following drawings in Appendix A:

Drawing 6906-21-1 (TOC & As <2 mm)

Drawing 6906-21-2 (TOC & As <150 um)

Drawing 6906-21-3 (Hg <2 mm)

Copies of the analytical reports are presented in Appendix F.

5.2 Groundwater

A total of three (3) groundwater samples (one sample from each of the newly installed groundwater
monitoring wells) were submitted for laboratory analysis to Maxxam Analytics Inc..  All water
samples  collected on December 13, 2007 were analyzed for arsenic and mercury.  The results are
found in Table 5 in Appendix E.  All water samples collected on May 26, 2008 were analyzed for
general chemistry and metals scan.  The results are found in Table 6 and Table 7 in Appendix E.
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6.0 LAND USE AND RECEPTOR CHARACTERISTICS

The subject site appears to have some intermittent recreational traffic although there are no
organized events being held at the site.  The traffic is in the form of both off-road vehicles (ATVs)
and snowmobiles.  Other active uses of the site were not apparent.

In the local area, there are some residential properties.  Many of these properties appear to be either
abandoned or seasonal.  The residential properties generally lie upslope of the subject site.  Most
of the properties obtain water from shallow dug wells which were also located upslope of the subject
site.  A great majority of the surrounding lands are undeveloped, forested areas.  

Due to the proximity of the subject site to the residential properties and the exposed, open nature of
the site, it is possible that dust migration to the surrounding properties is occurring and therefore
creating a potential route of exposure.

Respectfully Submitted,
C.J. MacLellan & Associates Inc.

_______________________________
Hilda Dunnewold, P.Eng.
Environmental Engineer
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Appendix C

Groundwater Monitoring Well Details
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Table 1 - Groundwater Elevations
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Date Total 
 Completed Ground Top of Depth Depth Diameter Level Elevation Date

Surface PVC Casing I.D. metres metres
y/m/d (m) (m) (m) (m) (cm) a.s.l. y/m/d

MW#1 20087-12-13 55.95 55.75 6.10 3.0 - 6.0 5.0 2.85 52.90 2007-12-13

MW#2 20087-12-13 50.16 50.05 4.50 1.4 - 4.4 5.0 1.85 48.20 2007-12-13

MW#3 20087-12-13 53.64 53.52 4.50 1.4 - 4.4 5.0 2.10 51.42 2007-12-13

MW#1 2.05 53.70 2008-05-26

MW#2 0.34 49.71 2008-05-26

MW#3 0.60 52.92 2008-05-26

Elevation PVC Screen Static Water Level

Well



Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
Total Carbon (g/kg) 36 37 48 45 32 40 54 59 51 54
As (mg/kg) 180 180 710 650 270 220 850 880 380 350

silty loam sandy clay loam sandy clay
15 31

2.5466 4.5536
- -

30 41
16.6528 14.7552

38

16.1966
31

sandy loam sandy loam

-
6.235

23.4733 23.7897 25.0088
5 5 5 5

0 00
5

0 0
51 2 3 4
DD D D D

12/10/200712/10/2007 12/10/2007 12/10/2007 12/10/2007
577432577292 577327 577571 577495
49972304997291 4997288 4997276 4997231

1 2 3 4 5
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
57 54 87 90 44 37 72 75 44 50
230 230 130 130 2500 1900 700 730 420 370

silt loam silty clay loamsilty clay loam sandy clay silty loam
4119

6.35211.988
--

3736
15.384910.6137
24.420516.5839

5 55 5 5
00 0 00

9 11 126 8
D D DD D

12/10/2007 12/10/2007 12/10/200712/10/2007 12/10/2007
577264 577397 577450577379 577209
4997198 4997193 49971804997233 4997207

6 8 9 11 12
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
19 20 67 75 33 40 4.8 2.3 15 14

5600 5700 1800 1700 1400 1100 7400 5300 1300 960

medium sand silty sandsandy claysandy loam sandy loam
50

8.5633
-

29
17.2794
24.3372

5 555 5
000 0 0

19 2013 14 15
D DD D D

12/10/2007 12/13/200712/10/2007 12/10/2007 12/10/2007
577364 577412577493 577353 577288
4997122 49971294997155 4997162 4997155

13 14 15 19 20
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
11 9.1 26 33 7.2 6.2 9.7 9.8 27 26

1300 1400 1700 1600 2500 1900 350 290 980 770

silty sand fine sand sandy loamsilty sand sandy loam
52 41

12.9195 5.56
- -

16 24
24.7039 4.190

5.51029.4094
5 5 55 5

0 00 0 0
2521 22 23 24
DD D D D

5/26/200812/13/2007 12/10/2007 12/10/2007 12/13/2007
577446577447 577522 577568 577478
49970624997111 4997122 4997149 4997090

21 22 23 24 25
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
33 26 1.3 1 36 49 39 64 62 97

2100 1400 6000 3700 1300 1000 90 51 150 150

humusvery fine sand loamy sand -sandy loam
2634

3.62934.5249
--

4236
13.798613.4876

21.0744 23.7907
45 5 55

0 0 00 0
30-PH 30-0/426 27 28

D HD D D
12/13/2007 12/13/200712/13/2007 12/13/2007 12/13/2007

577158 577158577373 577322 577265
4997009 49970094997071 4997063 4997057

26 27 28 30 30

page 5 of  11



Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
8.1 9.1 6.5 6.3 58 59 29 32 21 17
61 68 5300 2700 8800 9600 1800 960 51 35

silty sand silty loamsandy loam loamy sand sandy clay loam
2474

3.85
-

22.2229
-

2319
2.76029.9205
3.59036.9389

5 55 5 5
04 0 0 0

31 32 33 3430-4/5
D D D DH

12/13/2007 12/13/2007 12/13/2007 5/26/200812/13/2007
577231 577391 577438 577479577158

4997012 4997033 4997033 49970354997009

31 3230 33 34
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
17 17 14 17 24 31 57 75 20 28
360 410 190 180 64 70 78 91 67 79

silty loam silty clay loam - -silty loam

4996805
577320

5/26/2008
H

38-0/2
0
2

3.310
1.710

48
-

4.30
4625

4996805
577320

5/26/2008
H

38-2/5
2

432925

5
4.560
3.120

32
-

7.803.85 4.894.06

19 27
- --

23
2.420 3.7003.410

4.420 2.980 5.080
5 55

00 0
35 37 38-PH
D D D

5/26/2008 5/26/2008 5/26/2008
577543 577451 577320
4997017 4996877 4996805

35 37 38 3838
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
47 91 110 190 12 14 110 220 3 1.4
17 20 61 61 210 240 77 51 17000 5800

very fine sandsilty clay loam loam- -
21 2241 3236

4996839
577348

5/26/2008
H

39-0/3
0
3

3.160
1.560

51
-

1.404.19 5.57 5.68262.032

4996839
577348

5/26/2008
H

37

4.700
3.550

24
-- --

2371
26.21782.150 6.4462

3.410 22.2283 34.0491
55 55

0 0 03
39-PH 40 4139-3/5

D D D
5/26/2008 12/13/2007 12/13/2007

577348 577206 577146
4996839 4996839 4996868

39 4039 39 41
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
2.7 2.7 4 2.7 0.7 0.4 1.4 0.9 7 3.8

4000 4700 7800 7100 3000 1200 8700 3700 4800 3500

fine sand silty sandsilt silty sand fine sand
6.0 457.7
1.21 7.91622.11

- --
13 1919

4.690 17.47033.750
4.610 5.390 21.5683

5 55 5 5
00 0 0 0

43 44 45 4642
D D D DD

12/13/2007 5/26/2008 5/26/2008 12/13/200712/13/2007
577342 577301 577255 577202577241
4996889 4996941 4996970 49969784996887

42 43 44 45 46
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
5.5 6 1.3 0.9 29 29 78 86 37 47

2300 2500 4200 2200 1800 1600 140 130 2500 2000

-
3.64
30

silty loam

5
3.070
1.940

37

5/26/2008
D
51
0

51

577382
4996892

sandy loam sandy claysandy clay fine sand
2947

2.758715.0102
--

5417
9.543231.7191

38.2158 20.7461
5 55 5

00 0 0
47 48 49 50
D D D D

12/13/2007 12/13/2007 12/10/2007 12/10/2007
577139 577304 577522 577209
4996965 4997021 4997122 4997207

49 5047 48
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Table 2 - Soil Sample Analysis (TOC, As)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Sample Wet Weight (g)
Sample Dry Weight (g)
Water Content (%)
Original Weight (g)
<150 μm (g)
<150 μm (%)
Soil Description
Size Fraction
Total Carbon (g/kg)
As (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
60 65 39 40 210 290 22 29
110 120 1200 1200 51 69 68 76

-
6.26
43

silty clay loam

5
4.500
3.080

32

5/26/2008
D
55
0

55

4996805
577320

-
0.91
16
-

5
3.540
0.670

81

5/26/2008
D
54
0

54

4996965
577605

-
3.32
34

silty clay loam

5
2.840
2.030

29

5/26/2008
D
53
0

53

4997395
577570

-
2.08
28

silty clay loam

5
4.590
2.920

36

5/26/2008
D
52
0

52

4997375
577485

page 11 of  11



Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
Hg (mg/kg) - 0.1 - 2 - 0.54 - 2.4 - 1.3

51 2 3 4

4997291 4997288 4997276 4997231 4997230
577292 577327 577571 577495 577432

12/10/2007 12/10/2007 12/10/2007 12/10/2007 12/10/2007
D D D D D
1 2 3 4 5
0
5

0 0 0 0
5 5 5 5

sandy loam sandy loam silty loam sandy clay loam sandy clay
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 1.7 - 0.71 - 0.06 - 20 - 1.4

11 126 8 9

4997198 4997193 49971804997233 4997207
577264 577397 577450577379 577209

12/10/2007 12/10/2007 12/10/200712/10/2007 12/10/2007
D D DD D
9 11 126 8

0 0 00 0
5 5 5 5 5

silty clay loam sandy clay silty loam silt loam silty clay loam

page 2 of  11



Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 13 - 2.4 - 0.38 - 0.3 - 0.92

15 19 2013 14

4997122 49971294997155 4997162 4997155
577364 577412577493 577353 577288

12/10/2007 12/13/200712/10/2007 12/10/2007 12/10/2007
D DD D D
19 2013 14 15
00 0 0 0

55 5 5 5
sandy loam sandy loam sandy clay medium sand silty sand
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 1.1 - 1.6 - 2.5 - 0.46 - 0.44

22 23 24 2521

4997111 4997122 4997149 4997090 4997062
577447 577522 577568 577478 577446

12/13/2007 12/10/2007 12/10/2007 12/13/2007 5/26/2008
D D D D D
21 22 23 24 25
0 0 0 0 0
5 5 5 5 5

silty sand sandy loam silty sand fine sand sandy loam
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 1.4 - 0.55 - 2.1 - 0.44 - 0.59

3026 27 28 30

4997009 49970094997071 4997063 4997057
577158 577158577373 577322 577265

12/13/2007 12/13/200712/13/2007 12/13/2007 12/13/2007
D HD D D

30-PH 30-0/426 27 28
0 0 00 0

5 5 5 5 4
sandy loam very fine sand loamy sand - humus
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 0.05 - 0.32 - 2.2 - 0.09 - 0.02

33 3431 3230

4997009 4997012 4997033 4997033 4997035
577158 577231 577391 577438 577479

12/13/2007 12/13/2007 12/13/2007 12/13/2007 5/26/2008
H D D D D

30-4/5 31 32 33 34
04 0 0 0

5 5 5 55
sandy loam loamy sand sandy clay loam silty sand silty loam
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 0.31 - 0.05 - 0.08 - 0.29 - 0.11

3835 37

4997017 4996877 4996805
577543 577451 577320

5/26/2008 5/26/2008 5/26/2008
D D D
35 37 38-PH
0 0 0
5

38-2/5
2
55 5

38

0
2

4996805
577320

5/26/2008
H

38

4996805
577320

5/26/2008
H

38-0/2

silty loam silty loam silty clay loam - -
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 0.18 - 0.37 - 0.06 - 0.84 - 0.09

39 40 4139

4996839 4996839 49968684996839
577348 577206 577146577348

5/26/2008 12/13/2007 12/13/20075/26/2008
D D DH

39-PH 40 4139-3/5
0 0 00 3

-
5 55 53

39

4996839
577348

5/26/2008
H

39-0/3

silty clay loam loam- very fine sand
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 8.6 - 0.18 - 0.17 - 0.33 - 0.52

45 4642 43 44

4996887 4996889 4996941 4996970 4996978
577241 577342 577301 577255 577202

12/13/2007 12/13/2007 5/26/2008 5/26/2008 12/13/2007
D D D D
42 43 44 45 46
0 0 0 0 0
5 5 5 5 5

silty sand fine sand fine sand silty sandsilt
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 1 - 0.16 - 1.8 - 0.68 - 0.32

silty loam
5
0
51
D

5/26/2008
577382
4996892

515047 48 49

4996965 4997021 4997122 4997207
577139 577304 577522 577209

12/13/2007 12/13/2007 12/10/2007 12/10/2007
D D D D
47 48 49 50

0 0 00
5 5 5 5

sandy loam sandy claysandy clay fine sand
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Table 3 - Soil Sample Analysis (Hg)
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Sample Site
Site Description
Northing (20T, NAD 83)
Easting (20T, NAD 83)
Date
Depth or Horizon Sample
Subsample ID
Top Sample Interval (cm)
Bottom Sample Interval (cm)
Soil Description
Size Fraction
Hg (mg/kg)

<150μm <2mm <150μm <2mm <150μm <2mm <150μm <2mm
- 0.17 - 0.07 - 0.57 - 0.11

5
silty clay loam silty clay loam silty clay loam silty clay loam

5 5 5

55
0 0 0 0
52 53 54

5/26/2008
D D D D

5/26/2008 5/26/2008 5/26/2008

4996805
577485 577570 577605 577320
4997375 4997395 4996965

5552 53 54
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Table 4 - Metal Scan
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Parameter MDL Units 41 46 48
Aluminium 0.01 % 0.75 1.14 1.01
Antimony 0.02 mg/kg 9.09 5.17 4.70
Arsenic 0.1 mg/kg >10000 5172 4657
Barium 0.5 mg/kg 24.7 23.3 26.5
Bismuth 0.02 mg/kg 0.70 0.54 0.49
Boron 20 mg/kg <20 <20 <20
Cadmium 0.01 mg/kg 0.77 0.21 0.25
Calcium 0.01 % 0.15 0.11 0.18
Chromium 0.5 mg/kg 10.1 13.7 13.9
Cobalt 0.1 mg/kg 18.7 8.7 13.0
Copper 0.01 mg/kg 35.31 21.19 38.79
Galium 0.1 mg/kg 2.1 3.0 2.7
Gold 0.2 μg/kg 458.5 129.9 223.6
Iron 0.01 % 3.21 2.44 2.78
Lanthanum 0.5 mg/kg 28.8 17.9 26.6
Lead 0.01 mg/kg 53.49 44.43 39.88
Magnesium 0.01 % 0.46 0.48 0.66
Manganese 1 mg/kg 471 377 500
Mercury 5 μg/kg 323 692 407
Molybdenum 2 mg/kg 0.69 0.64 1.15
Phosphorus 0.001 % 0.068 0.061 0.085
Potassium 0.01 % 0.13 0.11 0.17
Nickel 0.1 mg/kg 21.8 14.8 26.8
Selenium 0.1 mg/kg 0.3 0.6 0.4
Scandium 0.1 mg/kg 0.9 1.3 1.2
Silver 2 μg/kg 209 145 160
Sodium 0.001 % 0.003 0.002 0.002
Strontium 0.5 mg/kg 18.2 15.9 22.9
Sulfur 0.02 % 0.03 0.04 <0.02
Tellurium 0.02 mg/kg 0.36 0.15 0.14
Thallium 0.0 mg/kg 0.10 0.09 0.11
Thorium 0.1 mg/kg 3.9 4.0 6.3
Titanium 0.0 % 0.028 0.026 0.034
Tungsten 0.1 mg/kg 10.4 2.0 2.4
Uranium 0.1 mg/kg 0.4 0.5 0.6
Vanadium 2 mg/kg 7 13 11
Zinc 0.1 mg/kg 45.6 50.6 57.3
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Table 5 - Metals in Water - December 13, 2007 Sample Event
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

Parameter RDL Units MW#1 MW#2 MW#3

Arsenic 2 μg/L 22 96 77

Mercury 0.01 μg/L nd 0.04 0.01
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Table 6 - General Chemistry- May 26, 2008 Sample Event
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

MW#1 MW#2 MW#3
INORGANICS
Total Alkalinity (Total as CaCO3) mg/L 30 -- nd 110 77
Dissolved Chloride (Cl) mg/L 10 250 (AO) 5 7 5
Colour TCU 5 15 (AO) nd nd nd
Hardness (CaCO3) mg/L 1 -- 11 180 83
Nitrate + Nitrite mg/L 0.05 -- 0.05 0.17 0.06
Nitrite (N) mg/L 0.01 3.2 (MAC) nd nd nd
Nitrogen (Ammonia Nitrogen) mg/L 0.05 -- nd nd nd
Total Organic Carbon (C) mg/L 0.5 -- nd nd nd
Orthophosphate (P) mg/L 0.01 -- nd 0.12 0.01

pH pH N/A 6.5 - 8.5 (AO) 4.76 7.36 7.7
Reactive Silica (SiO2) mg/L 0.5 -- 5.5 12 7.7
Dissolved Sulphate (SO4) mg/L 2 500 (AO) 10 83 8
Turbidity NTU 10 1 (MAC) 230 >1000 >1000
Conductivity uS/cm 1 -- 57 410 190
RCAP CALCULATIONS
Anion Sum me/L N/A -- 0.38 4.17 1.84
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1 -- nd 112 76
Calculated TDS mg/L 1 500 (AO) 30 253 108
Carb. Alkalinity (calc. as CaCO3) mg/L 1 -- nd nd nd
Cation Sum me/L N/A -- 0.38 4.03 1.9
Ion Balance (% Difference) % N/A -- 0 1.71 1.6
Langelier Index (@ 20C) N/A N/A -- NC -0.265 -0.294
Langelier Index (@ 4C) N/A N/A -- NC -0.514 -0.545
Nitrate (N) mg/L 0.05 45 (MAC) 0.05 0.17 0.06
Saturation pH (@ 20C) N/A N/A -- NC 7.63 7.99
Saturation pH (@ 4C) N/A N/A -- NC 7.87 8.25
Elements (ICP-OES)
Dissolved Calcium (Ca) mg/L 1 -- 3.4 54 29
Dissolved Magnesium (Mg) mg/L 1 -- 0.5 12 2.4
Dissolved Phosphorus (P) mg/L 1 -- nd nd ND
Dissolved Potassium (K) mg/L 1 -- 0.8 6.8 4
Dissolved Sodium (Na) mg/L 1 200 (AO) 3.1 4.8 3.1
Dissolved Sulphur (S) 3.4 27 2.6

Notes:

nd - indicates parameter below laboratory detection limit;
-- indicates no guideline available for parameter;
Highlighted cells (if any) indicate parameter exceeds the CCME DWQG

(1) CCME DWQG refers to the Canadian Council of Ministers of the Environment Canadian Environmental Quality Guidelines 
(November 2006 Update), Chapter 2 - Community Water; IMAC - health-related "interim maximum acceptable concentration", 
MAC - health-related "maximum acceptable concentration", AO - "aesthetic objective"

Parameter Units RDL
CCME

DWQG(1)
Monitoring Well No.
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Table 7 - Metals in Water -May 26, 2008 Sample Event
Nova Scotia Department of Transportation and Infrastructure Renewal

Phase II ESA Former Gold Mine Site, Goldenville, NS

MW#1 MW#2 MW#3
Aluminium μg/L 10 100 (OGV) 230 54 16
Antimony μg/L 2 6 (IMAC) nd 9 nd
Arsenic μg/L 2 25 (IMAC) nd 450 54
Barium μg/L 5 1000 (MAC) 15 20 6
Beryllium μg/L 2 -- nd nd nd
Bismuth μg/L 2 -- nd nd nd
Boron μg/L 5 5000 (IMAC) 5 11 nd
Cadmium μg/L 0.3 5 (MAC) 0.9 nd nd
Chromium μg/L 2 50 (MAC) nd nd nd
Cobalt μg/L 1 -- 11 19 1
Copper μg/L 2 1000 (AO) 6 nd nd
Iron μg/L 50 300 (AO) nd nd nd
Lead μg/L 0.5 10 (MAC) nd nd nd
Manganese μg/L 2 50 (AO) 220 4800 1900
Molybdenum μg/L 2 -- nd 3 nd
Nickel μg/L 2 -- 14 21 6
Selenium μg/L 2 10 (MAC) nd nd nd
Silver μg/L 0.5 -- nd nd nd
Strontium μg/L 5 -- 16 310 83
Thallium μg/L 0.1 -- nd nd nd
Tin μg/L 2 -- nd nd nd
Titanium μg/L 2 -- nd 4 nd
Uranium μg/L 0.1 20 (IMAC) nd 0.2 0.3
Vanadium μg/L 2 -- nd nd nd
Zinc μg/L 5 5000 (AO) 98 6 nd

Notes:

nd - indicates parameter below laboratory detection limit;
Bracketed values indicate increased method detection limits due to matrix interference;
-- indicates no guideline available for parameter;
Highlighted cells (if any) indicate parameter exceeds the CCME DWQG

(1) CCME DWQG refers to the Canadian Council of Ministers of the Environment Canadian Environmental Quality 

Parameter Units RDL
CCME

DWQG(1)
Monitoring Well No.
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Appendix F

Laboratory Reports



Your C.O.C. #: S 11525

Attention: BILLY SHAW

CJ MacLellan & Associates

65 Beech Hill Rd

Antigonish, NS

B2G 2P9

Report Date: 2008/01/04

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A7E2336

Received: 2007/12/27, 8:03

Sample Matrix: Water

# Samples Received: 3

Date Date Method

Analyses Quantity Extracted Analyzed Laboratory Method Reference

Mercury - Total (CVAA,LL) 3 N/A 2008/01/03 ATL SOP 00026 R2 Based on EPA245.1

Metals Water Total MS 3 N/A 2007/12/27 ATL SOP 00024 R3 Based on EPA6020A

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

ALAN STEWART,

Email:  alan.stewart.reports@maxxamanalytics.com

Phone# (902) 420-0203

====================================================================

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.   SCC and CAEAL have approved this reporting process and electronic report format.

Total cover pages: 1
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2336 Client Project #:

Report Date: 2008/01/04 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID     W 5 7 3 8 0     W 5 7 3 8 1

Sampling Date 2007/12/27 2007/12/27

COC Number S 11525 S 11525

Registration #

 U n i t s GOLDENVILLE GOLDENVILLE  R D L QC Batch

MW NO1 MW NO2

ELEMENTS

Total Mercury (Hg) ug/L ND 0.04 0.01 1435485

Elements (ICP-MS)

Total Arsenic (As) ug/L 22 96 2 1433233

ND = Not detected

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 3 8 2     W 5 7 3 8 2

Sampling Date 2007/12/27 2007/12/27

COC Number S 11525 S 11525

Registration #

 U n i t s GOLDENVILLE GOLDENVILLE  R D L QC Batch

MW NO3 MW

NO3 Lab-Dup

ELEMENTS

Total Mercury (Hg) ug/L 0.01 0.01 0.01 1435485

Elements (ICP-MS)

Total Arsenic (As) ug/L 77 2 1433233

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2336 Client Project #:

Report Date: 2008/01/04 Project name:

Sampler Initials:

GENERAL COMMENTS

Results relate only to the items tested.
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CJ MacLellan & Associates

Attention: BILLY SHAW

Client Project #:

P.O. #:

Project name:

Quality Assurance Report

Maxxam Job Number: DA7E2336

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1433233 DLB MATRIX SPIKE Total Arsenic (As) 2007/12/27 101 % 80 - 120

QC STANDARD Total Arsenic (As) 2007/12/27 103 % 80 - 120

Spiked Blank Total Arsenic (As) 2007/12/27 94 % 80 - 120

Method Blank Total Arsenic (As) 2007/12/27 ND, RDL=2 ug/L

RPD Total Arsenic (As) 2007/12/27 NC % 25

1435485 AMC MATRIX SPIKE

[W57381-01] Total Mercury (Hg) 2008/01/03 100 % N/A

QC STANDARD Total Mercury (Hg) 2008/01/03 93 % 80 - 120

Spiked Blank Total Mercury (Hg) 2008/01/03 100 % 80 - 120

Method Blank Total Mercury (Hg) 2008/01/03 ND, RDL=0.013 ug/L

RPD [ W 5 7 3 8 2 - 0 1 ] Total Mercury (Hg) 2008/01/03 NC % 25

ND = Not detected

N/A = Not Applicable

NC = Non-calculable

RPD = Relative Percent Difference

QC Standard = Quality Control Standard

SPIKE = Fortified sample
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Your Project #: 6906-21

Your C.O.C. #: B 33527

Attention: Hilda Dunnewold

CJ MacLellan & Associates

65 Beech Hill Rd

Antigonish, NS

B2G 2P9

Report Date: 2008/01/11

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A7E2184

Received: 2007/12/24, 9:30

Sample Matrix: Soil

# Samples Received: 74

Date Date Method

Analyses Quantity Extracted Analyzed Laboratory Method Reference

Mercury (CVAA) 1 N/A 2008/01/02 ATL SOP 00026 R2 Based on EPA245.5

Mercury (CVAA) 35 N/A 2008/01/07 ATL SOP 00026 R2 Based on EPA245.5

Mercury (CVAA) 1 N/A 2008/01/09 ATL SOP 00026 R2 Based on EPA245.5

Metals Solid Avail. MS - N-per 25 N/A 2008/01/02 ATL SOP 00024 R3 Based on EPA6020A

Metals Solid Avail. MS - N-per 49 N/A 2008/01/03 ATL SOP 00024 R3 Based on EPA6020A

Total Organic Carbon in Soil 10 N/A 2008/01/07 ATL SOP 00044 R2 LECO 203-601-224

Total Organic Carbon in Soil 17 N/A 2008/01/08 ATL SOP 00044 R2 LECO 203-601-224

Total Organic Carbon in Soil 20 N/A 2008/01/09 ATL SOP 00044 R2 LECO 203-601-224

Total Organic Carbon in Soil 27 N/A 2008/01/10 ATL SOP 00044 R2 LECO 203-601-224

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

ALAN STEWART, Project Manager

Email:  alan.stewart.reports@maxxamanalytics.com

Phone# (902) 420-0203 Ext:247

====================================================================

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.   SCC and CAEAL have approved this reporting process and electronic report format.

Total cover pages: 1
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Sara Nicholson

11 Jan 2008 14:46:00 -04:00



CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 8 6 4     W 5 7 8 8 8     W 5 7 8 8 9

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #1 <2mm  R D L QC Batch #1 <150MM #2 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 37 1 1436867 36 45 0.3 1436247

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 8 9 0     W 5 7 8 9 1     W 5 7 8 9 2

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #2 <150MM  R D L #3 <2mm  R D L #3 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 48 0.4 40 0.5 32 0.4 1436247

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 8 9 3     W 5 7 8 9 4     W 5 7 8 9 5

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #4 <2mm #4 <150MM  R D L #5 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 59 51 0.5 54 0.7 1436247

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 8 9 6     W 5 7 8 9 7     W 5 7 8 9 7

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #5 <150MM #6 <2mm #6 <2mm  R D L QC Batch

Lab-Dup

INORGANICS

Organic Carbon (TOC) g/kg 51 54 48 0.8 1436247

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 8 9 8     W 5 7 8 9 9     W 5 7 9 0 0

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #6 <150MM  R D L #8 <2mm  R D L #8 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 57 0.6 90 0.9 87 1 1436867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 0 1     W 5 7 9 0 2     W 5 7 9 0 3

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #9 <2mm  R D L #9 <150MM  R D L #11 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 37 0.7 44 0.6 75 0.9 1436867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 0 4     W 5 7 9 0 5     W 5 7 9 0 6

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #11 <150MM  R D L #12 <2mm  R D L #12 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 72 1 50 0.8 44 0.9 1436867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 0 7     W 5 7 9 0 8     W 5 7 9 0 9

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #13 <2mm  R D L #13 <150MM  R D L #14 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 20 0.9 19 0.8 75 0.6 1436867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 0 9     W 5 7 9 1 0     W 5 7 9 1 1

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #14 <2mm  R D L #14 <150MM  R D L #15 <2mm  R D L QC Batch

Lab-Dup

INORGANICS

Organic Carbon (TOC) g/kg 83 0.6 67 1 40 0.8 1436867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 1 2     W 5 7 9 1 3

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #15 <150MM  R D L #19 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 33 1 2.3 0.6 1436867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 1 4     W 5 7 9 1 5     W 5 7 9 1 6

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #19 <150MM  R D L #20 <2mm  R D L #20 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 4.8 0.3 14 0.4 15 0.5 1437606

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 1 7     W 5 7 9 1 8     W 5 7 9 1 9     W 5 7 9 2 0

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #21 <2mm #21 <150MM  R D L #22 <2mm #22 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 9.1 11 0.4 33 26 0.8 1437606

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 2 1     W 5 7 9 2 2     W 5 7 9 2 3

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #23 <2mm  R D L #23 <150MM  R D L #24 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 6.2 0.4 7.2 0.5 9.8 0.4 1437606

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 2 4     W 5 7 9 2 5     W 5 7 9 2 6

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #24 <150MM  R D L #26 <2mm  R D L #26 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 9.7 0.4 26 0.6 33 0.9 1437606

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 2 7     W 5 7 9 2 8     W 5 7 9 2 9

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #27 <2mm  R D L #27 <150MM  R D L #28 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 1.0 0.3 1.3 0.4 49 0.5 1437606

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 3 0     W 5 7 9 3 2     W 5 7 9 3 3

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #28 <150MM  R D L #30-PH  R D L #30-PH  R D L QC Batch

<2mm <150MM

INORGANICS

Organic Carbon (TOC) g/kg 36 0.9 64 0.7 39 0.8 1437606

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 3 4     W 5 7 9 3 4

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #30-0/4 #30-0/4  R D L QC Batch

<2mm <2mm

Lab-Dup

INORGANICS

Organic Carbon (TOC) g/kg 97 97 1 1437606

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 3 5     W 5 7 9 3 5

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #30-0/4  R D L #30-0/4  R D L QC Batch

<150MM <150MM

Lab-Dup

INORGANICS

Organic Carbon (TOC) g/kg 62 0.3 61 0.7 1437607

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 3 6     W 5 7 9 3 7     W 5 7 9 3 8

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #30-4/5  R D L #30-4/5  R D L #31 <2mm  R D L QC Batch

<2mm <150MM

INORGANICS

Organic Carbon (TOC) g/kg 9.1 0.2 8.1 0.4 6.3 0.6 1437607

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 3 9     W 5 7 9 4 0     W 5 7 9 4 1

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #31 <150MM  R D L #32 <2mm #32 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 6.5 0.6 59 58 4 1437607

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 4 2     W 5 7 9 4 3     W 5 7 9 4 4

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #33 <2mm #33 <150MM  R D L #40 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 32 29 2 220 5 1437607

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 4 5     W 5 7 9 4 6     W 5 7 9 4 7

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #40 <150MM  R D L #41 <2mm  R D L #41 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 110 4 1.4 0.7 3 1 1437607

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 4 8     W 5 7 9 4 9     W 5 7 9 5 0

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #42 <2mm  R D L #42 <150MM  R D L #43 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 2.7 0.5 2.7 0.8 2.7 0.5 1437607

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 5 1     W 5 7 9 5 2     W 5 7 9 5 3

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #43 <150MM  R D L #46 <2mm  R D L #46 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 4 1 3.8 0.9 7 1 1437607

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 5 4     W 5 7 9 5 5

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #47 <2mm  R D L QC Batch #47 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 6 1 1437607 5.5 0.9 1437608

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 5 6     W 5 7 9 5 7     W 5 7 9 5 8

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #48 <2mm #48 <150MM  R D L QC Batch #49 <2mm  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 0.9 1.3 0.2 1439047 29 2 1437608

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 5 9     W 5 7 9 6 0     W 5 7 9 6 0

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #49 <150MM  R D L #50 <2mm #50 <2mm  R D L QC Batch

Lab-Dup

INORGANICS

Organic Carbon (TOC) g/kg 29 4 86 87 2 1437608

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID     W 5 7 9 6 1

Sampling Date 2007/12/10

COC Number B 33527

Registration #

 U n i t s #50 <150MM  R D L QC Batch

INORGANICS

Organic Carbon (TOC) g/kg 78 3 1437608

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 8 6 4     W 5 7 8 6 4     W 5 7 8 8 8     W 5 7 8 8 9

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #1 <2mm #1 <2mm #1 <150MM  R D L #2 <2mm  R D L QC Batch

Lab-Dup

ELEMENTS

Mercury (Hg) mg/kg 0.10 0.09 0.01 2.0 0.1 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 180 180 2 650 2 1434547

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 8 8 9     W 5 7 8 9 0     W 5 7 8 9 1

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #2 <2mm #2 <150MM  R D L #3 <2mm  R D L QC Batch

Lab-Dup

ELEMENTS

Mercury (Hg) mg/kg 0.1 0.54 0.01 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 660 710 2 220 2 1434547

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 8 9 2     W 5 7 8 9 3     W 5 7 8 9 4

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #3 <150MM  R D L #4 <2mm #4 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.01 2.4 0.1 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 270 2 880 850 2 1434548

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 8 9 5     W 5 7 8 9 5     W 5 7 8 9 6     W 5 7 8 9 7

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #5 <2mm #5 <2mm #5 <150MM  R D L #6 <2mm  R D L QC Batch

Lab-Dup

ELEMENTS

Mercury (Hg) mg/kg 1.3 0.05 1.7 0.1 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 350 360 380 2 230 2 1434548

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 8 9 8     W 5 7 8 9 9

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #6 <150MM  R D L QC Batch #8 <2mm  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.1 1436306 0.71 0.01 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 230 2 1435043 130 2 1434548

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 0 0     W 5 7 9 0 1     W 5 7 9 0 2

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #8 <150MM QC Batch #9 <2mm QC Batch #9 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 1436306 0.06 1436306 0.01 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 130 1435043 1900 1434548 2500 2 1435043

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 0 3     W 5 7 9 0 4

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #11 <2mm QC Batch #11 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 20 1436306 0.5 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 730 1434548 700 2 1435043

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 0 5     W 5 7 9 0 6     W 5 7 9 0 6

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #12 <2mm QC Batch #12 <150MM #12 <150MM  R D L QC Batch

Lab-Dup

ELEMENTS

Mercury (Hg) mg/kg 1.4 1436306 0.05 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 370 1434548 420 430 2 1435043

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 0 7     W 5 7 9 0 8

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #13 <2mm QC Batch #13 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 13 1436306 0.5 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 5700 1434548 5600 2 1435043

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 0 9     W 5 7 9 1 0

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #14 <2mm QC Batch #14 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 2.4 1436306 0.1 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 1700 1434548 1800 2 1435043

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 1 1     W 5 7 9 1 2     W 5 7 9 1 3

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #15 <2mm QC Batch #15 <150MM QC Batch #19 <2mm  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.38 1436306 1436306 0.30 0.01 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 1100 1434548 1400 1435043 5300 2 1434548

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 1 4     W 5 7 9 1 5     W 5 7 9 1 6

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #19 <150MM QC Batch #20 <2mm QC Batch #20 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 1436306 0.92 1436306 0.01 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 7400 1435043 960 1434548 1300 2 1435043

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 1 7     W 5 7 9 1 8

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #21 <2mm QC Batch #21 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 1.1 1436306 0.02 1436306

Elements (ICP-MS)

Available Arsenic (As) mg/kg 1400 1434548 1300 2 1435046

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 1 9     W 5 7 9 2 0     W 5 7 9 2 1

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #22 <2mm QC Batch #22 <150MM QC Batch #23 <2mm  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 1.6 1436307 1436307 2.5 0.1 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 1600 1434548 1700 1435046 1900 2 1434548

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 2 2     W 5 7 9 2 3

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #23 <150MM  R D L QC Batch #24 <2mm  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.1 1436307 0.46 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 2500 2 1435046 290 2 1434548

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 2 4     W 5 7 9 2 5

Sampling Date 2007/12/10 2007/12/10

COC Number B 33527 B 33527

Registration #

 U n i t s #24 <150MM  R D L QC Batch #26 <2mm  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.01 1436307 1.4 0.05 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 350 2 1435046 1400 2 1434548

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 2 6     W 5 7 9 2 7     W 5 7 9 2 8

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #26 <150MM  R D L #27 <2mm #27 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.05 0.55 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 2100 2 3700 6000 2 1435046

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 2 9     W 5 7 9 2 9     W 5 7 9 3 0     W 5 7 9 3 2

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #28 <2mm #28 <2mm #28 <150MM  R D L #30-PH  R D L QC Batch

Lab-Dup <2mm

ELEMENTS

Mercury (Hg) mg/kg 2.1 0.1 0.44 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 1000 1000 1300 2 51 2 1435046

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 3 3     W 5 7 9 3 4     W 5 7 9 3 5     W 5 7 9 3 6

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #30-PH #30-0/4 #30-0/4 #30-4/5  R D L QC Batch

<150MM <2mm <150MM <2mm

ELEMENTS

Mercury (Hg) mg/kg 0.59 0.05 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 90 150 150 68 2 1435046

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 3 7     W 5 7 9 3 8     W 5 7 9 3 9     W 5 7 9 4 0

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #30-4/5 #31 <2mm #31 <150MM  R D L #32 <2mm  R D L QC Batch

<150MM

ELEMENTS

Mercury (Hg) mg/kg 0.32 0.01 2.2 0.1 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 61 2700 5300 2 9600 20 1435046

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 4 1     W 5 7 9 4 2     W 5 7 9 4 3

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #32 <150MM  R D L #33 <2mm QC Batch #33 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.1 0.09 1436307 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 8800 2 960 1435046 1800 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 4 4     W 5 7 9 4 5     W 5 7 9 4 6     W 5 7 9 4 6

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #40 <2mm #40 <150MM #41 <2mm #41 <2mm  R D L QC Batch

Lab-Dup

ELEMENTS

Mercury (Hg) mg/kg 0.84 0.09 0.09 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 51 77 5800 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 4 7     W 5 7 9 4 8     W 5 7 9 4 9

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #41 <150MM  R D L #42 <2mm #42 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.01 8.6 0.1 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 17000 20 4700 4000 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 5 0     W 5 7 9 5 1     W 5 7 9 5 2     W 5 7 9 5 3

Sampling Date 2007/12/10 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527 B 33527

Registration #

 U n i t s #43 <2mm #43 <150MM #46 <2mm #46 <150MM  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.18 0.52 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 7100 7800 3500 4800 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 5 4     W 5 7 9 5 4     W 5 7 9 5 5

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #47 <2mm #47 <2mm #47 <150MM  R D L QC Batch

Lab-Dup

ELEMENTS

Mercury (Hg) mg/kg 1.0 1.0 0.02 1434793

Elements (ICP-MS)

Available Arsenic (As) mg/kg 2500 2300 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 5 6     W 5 7 9 5 7     W 5 7 9 5 8

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #48 <2mm #48 <150MM  R D L QC Batch #49 <2mm  R D L QC Batch

ELEMENTS

Mercury (Hg) mg/kg 0.16 0.01 1436307 1.8 0.1 1437671

Elements (ICP-MS)

Available Arsenic (As) mg/kg 2200 4200 2 1435425 1600 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     W 5 7 9 5 9     W 5 7 9 6 0     W 5 7 9 6 0

Sampling Date 2007/12/10 2007/12/10 2007/12/10

COC Number B 33527 B 33527 B 33527

Registration #

 U n i t s #49 <150MM  R D L QC Batch #50 <2mm #50 <2mm  R D L QC Batch

Lab-Dup

ELEMENTS

Mercury (Hg) mg/kg 0.1 1437671 0.68 0.01 1436307

Elements (ICP-MS)

Available Arsenic (As) mg/kg 1800 2 1435425 130 140 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     W 5 7 9 6 1

Sampling Date 2007/12/10

COC Number B 33527

Registration #

 U n i t s #50 <150MM  R D L QC Batch

Elements (ICP-MS)

Available Arsenic (As) mg/kg 350 2 1435425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A7E2184 Client Project #: 6906-21

Report Date: 2008/01/11 Project name:

Sampler Initials:

GENERAL COMMENTS

Results relate only to the items tested.
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CJ MacLellan & Associates

Attention: Hilda Dunnewold

Client Project #: 6906-21

P.O. #:

Project name:

Quality Assurance Report

Maxxam Job Number: DA7E2184

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1434547 DLB MATRIX SPIKE

[W57889-01] Available Arsenic (As) 2008/01/02 NC % 75 - 125

QC STANDARD Available Arsenic (As) 2008/01/02 102 % 75 - 125

Spiked Blank Available Arsenic (As) 2008/01/02 81 % 75 - 125

Method Blank Available Arsenic (As) 2008/01/02 ND, RDL=2 mg/kg

RPD [ W 5 7 8 8 9 - 0 1 ] Available Arsenic (As) 2008/01/02 1.6 % 35

1434548 DLB MATRIX SPIKE

[W57895-01] Available Arsenic (As) 2008/01/02 NC % 75 - 125

QC STANDARD Available Arsenic (As) 2008/01/02 102 % 75 - 125

Spiked Blank Available Arsenic (As) 2008/01/02 88 % 75 - 125

Method Blank Available Arsenic (As) 2008/01/02 ND, RDL=2 mg/kg

RPD [ W 5 7 8 9 5 - 0 1 ] Available Arsenic (As) 2008/01/02 1.9 % 35

1434793 AMC MATRIX SPIKE

[W57954-01] Mercury (Hg) 2008/01/02 NA % 75 - 125

QC STANDARD Mercury (Hg) 2008/01/02 98 % 75 - 125

Spiked Blank Mercury (Hg) 2008/01/02 106 % N/A

Method Blank Mercury (Hg) 2008/01/02 ND, RDL=0.01 mg/kg

RPD [ W 5 7 9 5 4 - 0 1 ] Mercury (Hg) 2008/01/02 2.8 % 35

1435043 DLB MATRIX SPIKE

[W57906-01] Available Arsenic (As) 2008/01/03 122 % 75 - 125

QC STANDARD Available Arsenic (As) 2008/01/03 106 % 75 - 125

Spiked Blank Available Arsenic (As) 2008/01/03 94 % 75 - 125

Method Blank Available Arsenic (As) 2008/01/03 ND, RDL=2 mg/kg

RPD [ W 5 7 9 0 6 - 0 1 ] Available Arsenic (As) 2008/01/03 1.7 % 35

1435046 DLB MATRIX SPIKE

[W57929-01] Available Arsenic (As) 2008/01/03 NC % 75 - 125

QC STANDARD Available Arsenic (As) 2008/01/03 109 % 75 - 125

Spiked Blank Available Arsenic (As) 2008/01/03 93 % 75 - 125

Method Blank Available Arsenic (As) 2008/01/03 ND, RDL=2 mg/kg

RPD [ W 5 7 9 2 9 - 0 1 ] Available Arsenic (As) 2008/01/03 0.5 % 35

1435425 DLB MATRIX SPIKE

[W57960-01] Available Arsenic (As) 2008/01/03 NC % 75 - 125

QC STANDARD Available Arsenic (As) 2008/01/03 107 % 75 - 125

Spiked Blank Available Arsenic (As) 2008/01/03 99 % 75 - 125

Method Blank Available Arsenic (As) 2008/01/03 ND, RDL=2 mg/kg

RPD [ W 5 7 9 6 0 - 0 1 ] Available Arsenic (As) 2008/01/03 7.9 % 35

1436247 CAC QC STANDARD Organic Carbon (TOC) 2008/01/07 84 % 75 - 125

Method Blank Organic Carbon (TOC) 2008/01/07 ND, RDL=0.2 g/kg

RPD [ W 5 7 8 9 7 - 0 1 ] Organic Carbon (TOC) 2008/01/07 11.7 % 35

1436306 SSI MATRIX SPIKE

[W57864-01] Mercury (Hg) 2008/01/07 107 % 75 - 125

QC STANDARD Mercury (Hg) 2008/01/07 99 % 75 - 125

Spiked Blank Mercury (Hg) 2008/01/07 100 % 75 - 125

Method Blank Mercury (Hg) 2008/01/07 ND, RDL=0.01 mg/kg

RPD [ W 5 7 8 6 4 - 0 1 ] Mercury (Hg) 2008/01/07 10.8 % 35

1436307 SSI MATRIX SPIKE

[W57946-01] Mercury (Hg) 2008/01/07 117 % 75 - 125

QC STANDARD Mercury (Hg) 2008/01/07 102 % 75 - 125

Spiked Blank Mercury (Hg) 2008/01/07 104 % 75 - 125

Method Blank Mercury (Hg) 2008/01/07 ND, RDL=0.01 mg/kg

RPD [ W 5 7 9 4 6 - 0 1 ] Mercury (Hg) 2008/01/07 4.5 % 35

1436867 CAC QC STANDARD Organic Carbon (TOC) 2008/01/08 94 % 75 - 125

Method Blank Organic Carbon (TOC) 2008/01/08 ND, RDL=0.2 g/kg

RPD [ W 5 7 9 0 9 - 0 1 ] Organic Carbon (TOC) 2008/01/08 10.7 % 35

1437606 CAC QC STANDARD Organic Carbon (TOC) 2008/01/09 94 % 75 - 125
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CJ MacLellan & Associates

Attention: Hilda Dunnewold

Client Project #: 6906-21

P.O. #:

Project name:

Quality Assurance Report (Continued)

Maxxam Job Number: DA7E2184

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1437606 CAC Method Blank Organic Carbon (TOC) 2008/01/09 ND, RDL=0.2 g/kg

RPD [ W 5 7 9 3 4 - 0 1 ] Organic Carbon (TOC) 2008/01/09 0.1 % 35

1437607 CAC QC STANDARD Organic Carbon (TOC) 2008/01/10 97 % 75 - 125

Method Blank Organic Carbon (TOC) 2008/01/10 ND, RDL=0.2 g/kg

RPD [ W 5 7 9 3 5 - 0 1 ] Organic Carbon (TOC) 2008/01/10 1.1 % 35

1437608 CAC QC STANDARD Organic Carbon (TOC) 2008/01/10 97 % 75 - 125

Method Blank Organic Carbon (TOC) 2008/01/10 ND, RDL=0.2 g/kg

RPD [ W 5 7 9 6 0 - 0 1 ] Organic Carbon (TOC) 2008/01/10 0.5 % 35

1437671 SSI MATRIX SPIKE Mercury (Hg) 2008/01/09 95 % 75 - 125

QC STANDARD Mercury (Hg) 2008/01/09 99 % 75 - 125

Spiked Blank Mercury (Hg) 2008/01/09 102 % 75 - 125

Method Blank Mercury (Hg) 2008/01/09 ND, RDL=0.01 mg/kg

RPD Mercury (Hg) 2008/01/09 NC % 35

1439047 CAC QC STANDARD Organic Carbon (TOC) 2008/01/11 94 % 75 - 125

Method Blank Organic Carbon (TOC) 2008/01/11 ND, RDL=0.2 g/kg

RPD Organic Carbon (TOC) 2008/01/11 17.0 % 35

ND = Not detected

N/A = Not Applicable

NC = Non-calculable

RPD = Relative Percent Difference

QC Standard = Quality Control Standard

SPIKE = Fortified sample
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Your Project #: 6906-21

Your C.O.C. #: B 31200

Attention: Hilda Dunnewold

CJ MacLellan & Associates

65 Beech Hill Rd

Antigonish, NS

B2G 2P9

Report Date: 2008/06/05

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A855319

Received: 2008/05/29, 9:11

Sample Matrix: Water

# Samples Received: 3

Date Date Method

Analyses Quantity Extracted Analyzed Laboratory Method Reference

Carbonate, Bicarbonate and Hydroxide 3 N/A 2008/06/03

Alkalinity 3 N/A 2008/06/02 ATL SOP 00013 R2 Based on EPA310.2

Chloride 3 N/A 2008/06/02 ATL SOP 00014 R4 Based on SM4500-Cl-

Colour 3 N/A 2008/06/03 ATL SOP 00020 R2. Based on SM2120C

Conductance - water 3 N/A 2008/06/02 ATL SOP 00004 Based on SM2510B

R3/00006 R3

Hardness (calculated as CaCO3) 3 N/A 2008/06/03 ATL SOP 00048 Based on SM2340B

Metals Water Diss. OES 3 N/A 2008/06/02 ATL SOP 00025 R3 Based on EPA200.7

Metals Water Diss. MS 3 N/A 2008/06/02 ATL SOP 00024 R3 Based on EPA6020A

Ion Balance (% Difference) 2 N/A 2008/06/04

Ion Balance (% Difference) 1 N/A 2008/06/05

Anion and Cation Sum 2 N/A 2008/06/04

Anion and Cation Sum 1 N/A 2008/06/05

Nitrogen Ammonia  - water 3 N/A 2008/06/03 ATL SOP 00015 R4 Based on USEPA 350.1

Nitrogen - Nitrate + Nitrite 3 N/A 2008/06/03 ATL SOP 00016 R3 Based on USGS - Enz.

Nitrogen - Nitrite 3 N/A 2008/06/02 ATL SOP 00017 R3 Based on USEPA 354.1

Nitrogen - Nitrate (as N) 3 N/A 2008/06/03 ATL SOP 00018 R2 Based on ASTMD3867

pH 3 N/A 2008/06/02 ATL SOP 00003 Based on EPA150.1

R3/00005 R3

Phosphorus - ortho 3 N/A 2008/06/03 ATL SOP 00021 R2 Based on USEPA 365.1

Sat. pH and Langelier Index (@ 20C) 1 N/A 2008/06/03

Sat. pH and Langelier Index (@ 20C) 1 N/A 2008/06/04

Sat. pH and Langelier Index (@ 20C) 1 N/A 2008/06/05

Sat. pH and Langelier Index (@ 4C) 1 N/A 2008/06/03

Sat. pH and Langelier Index (@ 4C) 1 N/A 2008/06/04

Sat. pH and Langelier Index (@ 4C) 1 N/A 2008/06/05

Reactive Silica 3 N/A 2008/06/02 ATL SOP 00022 R2 Based on EPA 366.0

Sulphate 3 N/A 2008/06/03 ATL SOP 00023 R2 Based on EPA 375.4

Total Dissolved Solids (TDS calc) 2 N/A 2008/06/04

Total Dissolved Solids (TDS calc) 1 N/A 2008/06/05

Organic carbon  - Total (TOC) ( 1 ) 3 N/A 2008/06/03 ATL SOP 00037 R2 Based on SM5310C

Turbidity ( 1 ) 3 N/A 2008/06/02 ATL SOP 00011 R3 based on EPA 180.1

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.
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(1) SCC/CAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

MICHELLE HILL, Project Manager

Email:  Michelle.Hill.Reports@maxxamanalytics.com

Phone# (902) 420-0203

====================================================================

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.   SCC and CAEAL have approved this reporting process and electronic report format.

Total cover pages: 1

This document is in electronic format, hard copy is available on request.
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CJ MacLellan & Associates

Maxxam  Job  #: A855319 Client Project #: 6906-21

Report Date: 2008/06/05

RESULTS OF ANALYSES OF WATER

Maxxam ID     Y 9 3 2 7 2     Y 9 3 2 7 2

Sampling Date 2008/05/26 2008/05/26

COC Number B 31200 B 31200

Registration #

 U n i t s MW#1 MW#1  R D L QC Batch

Lab-Dup

Calculated Parameters

Anion Sum me/L 0.380 N/A 1525296

Bicarb. Alkalinity (calc. as CaCO3) mg/L ND 1 1525292

Calculated TDS mg/L 30 1 1525300

Carb. Alkalinity (calc. as CaCO3) mg/L ND 1 1525292

Cation Sum me/L 0.380 N/A 1525296

Hardness (CaCO3) mg/L 11 1 1525294

Ion Balance (% Difference) % 0.00 N/A 1525295

Langelier Index (@ 20C) N/A NC 1525298

Langelier Index (@ 4C) N/A NC 1525299

Nitrate (N) mg/L 0.05 0.05 1525309

Saturation pH (@ 20C) N/A NC 1525298

Saturation pH (@ 4C) N/A NC 1525299

Inorganics

Total Alkalinity (Total as CaCO3) mg/L ND 5 1527646

Dissolved Chloride (Cl) mg/L 5 1 1527661

Colour TCU ND 5 1527671

Nitrate + Nitrite mg/L 0.05 0.05 1527673

Nitrite (N) mg/L ND 0.01 1527675

Nitrogen (Ammonia Nitrogen) mg/L ND 0.05 1528199

Total Organic Carbon (C) mg/L ND 5 1528284

Orthophosphate (P) mg/L ND 0.01 1527672

pH pH 4.76 4.84 N/A 1527447

Reactive Silica (SiO2) mg/L 5.5 0.5 1527652

Dissolved Sulphate (SO4) mg/L 10 2 1527670

Turbidity NTU 230 1 1527392

Conductivity uS/cm 57 55 1 1527455

ND = Not detected

NC = Non-calculable

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A855319 Client Project #: 6906-21

Report Date: 2008/06/05

RESULTS OF ANALYSES OF WATER

Maxxam ID     Y 9 3 2 7 3     Y 9 3 2 7 4

Sampling Date 2008/05/26 2008/05/26

COC Number B 31200 B 31200

Registration #

 U n i t s MW#2  R D L MW#3  R D L QC Batch

Calculated Parameters

Anion Sum me/L 4.17 N/A 1.84 N/A 1525296

Bicarb. Alkalinity (calc. as CaCO3) mg/L 112 1 76 1 1525292

Calculated TDS mg/L 253 1 108 1 1525300

Carb. Alkalinity (calc. as CaCO3) mg/L ND 1 ND 1 1525292

Cation Sum me/L 4.03 N/A 1.90 N/A 1525296

Hardness (CaCO3) mg/L 180 1 83 1 1525294

Ion Balance (% Difference) % 1.71 N/A 1.60 N/A 1525295

Langelier Index (@ 20C) N/A -0.265 -0.294 1525298

Langelier Index (@ 4C) N/A -0.514 -0.545 1525299

Nitrate (N) mg/L 0.17 0.05 0.06 0.05 1525309

Saturation pH (@ 20C) N/A 7.63 7.99 1525298

Saturation pH (@ 4C) N/A 7.87 8.25 1525299

Inorganics

Total Alkalinity (Total as CaCO3) mg/L 110 30 77 5 1527646

Dissolved Chloride (Cl) mg/L 7 1 5 1 1527661

Colour TCU ND 5 ND 5 1527671

Nitrate + Nitrite mg/L 0.17 0.05 0.06 0.05 1527673

Nitrite (N) mg/L ND 0.01 ND 0.01 1527675

Nitrogen (Ammonia Nitrogen) mg/L ND 0.05 ND 0.05 1528199

Total Organic Carbon (C) mg/L ND 30 ND 50 1528284

Orthophosphate (P) mg/L 0.12 0.01 0.01 0.01 1527672

pH pH 7.36 N/A 7.70 N/A 1527456

Reactive Silica (SiO2) mg/L 12 0.5 7.7 0.5 1527652

Dissolved Sulphate (SO4) mg/L 83 2 8 2 1527670

Turbidity NTU >1000 5 >1000 10 1527392

Conductivity uS/cm 410 1 190 1 1527459

ND = Not detected

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A855319 Client Project #: 6906-21

Report Date: 2008/06/05

ELEMENTS BY ICP-AES (WATER)

Maxxam ID     Y 9 3 2 7 2     Y 9 3 2 7 3     Y 9 3 2 7 4

Sampling Date 2008/05/26 2008/05/26 2008/05/26

COC Number B 31200 B 31200 B 31200

Registration #

 U n i t s MW#1 MW#2 MW#3  R D L QC Batch

Metals

Dissolved Calcium (Ca) mg/L 3.4 54 29 0.1 1527198

Dissolved Magnesium (Mg) mg/L 0.5 12 2.4 0.1 1527198

Dissolved Phosphorus (P) mg/L ND ND ND 0.1 1527198

Dissolved Potassium (K) mg/L 0.8 6.8 4.0 0.1 1527198

Dissolved Sodium (Na) mg/L 3.1 4.8 3.1 0.1 1527198

Dissolved Sulphur (S) mg/L 3.4 27 2.6 0.5 1527198

ND = Not detected

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A855319 Client Project #: 6906-21

Report Date: 2008/06/05

ELEMENTS BY ICP/MS (WATER)

Maxxam ID     Y 9 3 2 7 2     Y 9 3 2 7 2     Y 9 3 2 7 3

Sampling Date 2008/05/26 2008/05/26 2008/05/26

COC Number B 31200 B 31200 B 31200

Registration #

 U n i t s MW#1 MW#1 MW#2  R D L QC Batch

Lab-Dup

Metals

Dissolved Aluminum (Al) ug/L 230 220 54 10 1527857

Dissolved Antimony (Sb) ug/L ND ND 9 2 1527857

Dissolved Arsenic (As) ug/L ND ND 450 2 1527857

Dissolved Barium (Ba) ug/L 15 14 20 5 1527857

Dissolved Beryllium (Be) ug/L ND ND ND 2 1527857

Dissolved Bismuth (Bi) ug/L ND ND ND 2 1527857

Dissolved Boron (B) ug/L 5 5 11 5 1527857

Dissolved Cadmium (Cd) ug/L 0.9 0.9 ND 0.3 1527857

Dissolved Chromium (Cr) ug/L ND ND ND 2 1527857

Dissolved Cobalt (Co) ug/L 11 11 19 1 1527857

Dissolved Copper (Cu) ug/L 6 6 ND 2 1527857

Dissolved Iron (Fe) ug/L ND ND ND 50 1527857

Dissolved Lead (Pb) ug/L ND ND ND 0.5 1527857

Dissolved Manganese (Mn) ug/L 220 220 4800 2 1527857

Dissolved Molybdenum (Mo) ug/L ND ND 3 2 1527857

Dissolved Nickel (Ni) ug/L 14 14 21 2 1527857

Dissolved Selenium (Se) ug/L ND ND ND 2 1527857

Dissolved Silver (Ag) ug/L ND ND ND 0.5 1527857

Dissolved Strontium (Sr) ug/L 16 16 310 5 1527857

Dissolved Thallium (Tl) ug/L ND ND ND 0.1 1527857

Dissolved Tin (Sn) ug/L ND ND ND 2 1527857

Dissolved Titanium (Ti) ug/L ND ND 4 2 1527857

Dissolved Uranium (U) ug/L ND ND 0.2 0.1 1527857

Dissolved Vanadium (V) ug/L ND ND ND 2 1527857

Dissolved Zinc (Zn) ug/L 98 98 6 5 1527857

ND = Not detected

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A855319 Client Project #: 6906-21

Report Date: 2008/06/05

ELEMENTS BY ICP/MS (WATER)

Maxxam ID     Y 9 3 2 7 4

Sampling Date 2008/05/26

COC Number B 31200

Registration #

 U n i t s MW#3  R D L QC Batch

Metals

Dissolved Aluminum (Al) ug/L 16 10 1527857

Dissolved Antimony (Sb) ug/L ND 2 1527857

Dissolved Arsenic (As) ug/L 54 2 1527857

Dissolved Barium (Ba) ug/L 6 5 1527857

Dissolved Beryllium (Be) ug/L ND 20 1527857

Dissolved Bismuth (Bi) ug/L ND 2 1527857

Dissolved Boron (B) ug/L ND 50 1527857

Dissolved Cadmium (Cd) ug/L ND 0.3 1527857

Dissolved Chromium (Cr) ug/L ND 2 1527857

Dissolved Cobalt (Co) ug/L 1 1 1527857

Dissolved Copper (Cu) ug/L ND 2 1527857

Dissolved Iron (Fe) ug/L ND 50 1527857

Dissolved Lead (Pb) ug/L ND 0.5 1527857

Dissolved Manganese (Mn) ug/L 1900 2 1527857

Dissolved Molybdenum (Mo) ug/L ND 2 1527857

Dissolved Nickel (Ni) ug/L 6 2 1527857

Dissolved Selenium (Se) ug/L ND 2 1527857

Dissolved Silver (Ag) ug/L ND 0.5 1527857

Dissolved Strontium (Sr) ug/L 83 5 1527857

Dissolved Thallium (Tl) ug/L ND 0.1 1527857

Dissolved Tin (Sn) ug/L ND 2 1527857

Dissolved Titanium (Ti) ug/L ND 2 1527857

Dissolved Uranium (U) ug/L 0.3 0.1 1527857

Dissolved Vanadium (V) ug/L ND 2 1527857

Dissolved Zinc (Zn) ug/L ND 5 1527857

ND = Not detected

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A855319 Client Project #: 6906-21

Report Date: 2008/06/05

GENERAL COMMENTS

Sample     Y93272-01: Elevated detection limit for TOC due to turbidity from sample.

Sample     Y93273-01: Elevated detection limit for TOC due to turbidity from sample.

Sample     Y93274-01: Elevated detection limit for TOC due to turbidity from sample.

Elevated reporting limits for boron and beryllium due to matrix interference.

Results relate only to the items tested.
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CJ MacLellan & Associates

Attention: Hilda Dunnewold

Client Project #: 6906-21

P.O. #:

Project name:

Quality Assurance Report

Maxxam Job Number: DA855319

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1527198 MLB MATRIX SPIKE Dissolved Calcium (Ca) 2008/06/02 93 % 80 - 120

Dissolved Magnesium (Mg) 2008/06/02 92 % 80 - 120

Dissolved Phosphorus (P) 2008/06/02 103 % 80 - 120

Dissolved Potassium (K) 2008/06/02 102 % 80 - 120

Dissolved Sodium (Na) 2008/06/02 102 % 80 - 120

Dissolved Sulphur (S) 2008/06/02 105 % 80 - 120

QC STANDARD Dissolved Calcium (Ca) 2008/06/02 96 % 80 - 120

Dissolved Magnesium (Mg) 2008/06/02 98 % 80 - 120

Dissolved Phosphorus (P) 2008/06/02 98 % 80 - 120

Dissolved Potassium (K) 2008/06/02 103 % 80 - 120

Dissolved Sodium (Na) 2008/06/02 107 % 80 - 120

Spiked Blank Dissolved Calcium (Ca) 2008/06/02 94 % 80 - 120

Dissolved Magnesium (Mg) 2008/06/02 95 % 80 - 120

Dissolved Phosphorus (P) 2008/06/02 102 % 80 - 120

Dissolved Potassium (K) 2008/06/02 100 % 80 - 120

Dissolved Sodium (Na) 2008/06/02 102 % 80 - 120

Dissolved Sulphur (S) 2008/06/02 99 % 80 - 120

Method Blank Dissolved Calcium (Ca) 2008/06/02 ND, RDL=0.1 mg/L

Dissolved Magnesium (Mg) 2008/06/02 ND, RDL=0.1 mg/L

Dissolved Phosphorus (P) 2008/06/02 ND, RDL=0.1 mg/L

Dissolved Potassium (K) 2008/06/02 ND, RDL=0.1 mg/L

Dissolved Sodium (Na) 2008/06/02 ND, RDL=0.1 mg/L

Dissolved Sulphur (S) 2008/06/02 ND, RDL=0.5 mg/L

RPD Dissolved Calcium (Ca) 2008/06/02 0.6 % 25

Dissolved Magnesium (Mg) 2008/06/02 0.6 % 25

Dissolved Phosphorus (P) 2008/06/02 NC % 25

Dissolved Potassium (K) 2008/06/02 1.2 % 25

Dissolved Sodium (Na) 2008/06/02 0.7 % 25

Dissolved Sulphur (S) 2008/06/02 NC % 25

1527392 SMT QC STANDARD Turbidity 2008/06/02 99 % 80 - 120

Method Blank Turbidity 2008/06/02 -0.030 NTU

RPD Turbidity 2008/06/02 NC % 25

1527447 SMT QC STANDARD pH 2008/06/02 102 % 80 - 120

Method Blank pH 2008/06/02 1.28, RDL=0 pH

RPD [ Y 9 3 2 7 2 - 0 1 ] pH 2008/06/02 1.7 % 25

1527455 SMT QC STANDARD Conductivity 2008/06/02 102 % 80 - 120

Method Blank Conductivity 2008/06/02 1, RDL=1 uS/cm

RPD [ Y 9 3 2 7 2 - 0 1 ] Conductivity 2008/06/02 2.5 % 25

1527456 SMT QC STANDARD pH 2008/06/02 102 % 80 - 120

Method Blank pH 2008/06/02 6.09, RDL=0 pH

RPD pH 2008/06/02 1.4 % 25

1527459 SMT QC STANDARD Conductivity 2008/06/02 104 % 80 - 120

Method Blank Conductivity 2008/06/02 1, RDL=1 uS/cm

RPD Conductivity 2008/06/02 0.6 % 25

1527646 DLB MATRIX SPIKE Total Alkalinity (Total as CaCO3) 2008/06/02 NC % 80 - 120

QC STANDARD Total Alkalinity (Total as CaCO3) 2008/06/02 100 % 80 - 120

Spiked Blank Total Alkalinity (Total as CaCO3) 2008/06/02 98 % 80 - 120

Method Blank Total Alkalinity (Total as CaCO3) 2008/06/02 ND, RDL=5 mg/L

RPD Total Alkalinity (Total as CaCO3) 2008/06/02 0.4 % 25

1527652 DLB MATRIX SPIKE Reactive Silica (SiO2) 2008/06/02 NC % 80 - 120

QC STANDARD Reactive Silica (SiO2) 2008/06/02 103 % 75 - 125

Spiked Blank Reactive Silica (SiO2) 2008/06/02 98 % 80 - 120

Method Blank Reactive Silica (SiO2) 2008/06/02 ND, RDL=0.5 mg/L

RPD Reactive Silica (SiO2) 2008/06/02 0.8 % 25

1527661 AHN MATRIX SPIKE Dissolved Chloride (Cl) 2008/06/02 99 % 80 - 120

This document is in electronic format, hard copy is available on request.
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CJ MacLellan & Associates

Attention: Hilda Dunnewold

Client Project #: 6906-21

P.O. #:

Project name:

Quality Assurance Report (Continued)

Maxxam Job Number: DA855319

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1527661 AHN QC STANDARD Dissolved Chloride (Cl) 2008/06/02 100 % 80 - 120

Spiked Blank Dissolved Chloride (Cl) 2008/06/02 100 % 80 - 120

Method Blank Dissolved Chloride (Cl) 2008/06/02 ND, RDL=1 mg/L

RPD Dissolved Chloride (Cl) 2008/06/02 NC % 25

1527670 ABU MATRIX SPIKE Dissolved Sulphate (SO4) 2008/06/03 108 % 80 - 120

QC STANDARD Dissolved Sulphate (SO4) 2008/06/03 105 % 80 - 120

Spiked Blank Dissolved Sulphate (SO4) 2008/06/03 107 % 80 - 120

Method Blank Dissolved Sulphate (SO4) 2008/06/03 ND, RDL=2 mg/L

RPD Dissolved Sulphate (SO4) 2008/06/03 0.01 % 25

1527671 ABU QC STANDARD Colour 2008/06/03 99 % 80 - 120

Method Blank Colour 2008/06/03 ND, RDL=5 TCU

RPD Colour 2008/06/03 NC % 25

1527672 MCN MATRIX SPIKE Orthophosphate (P) 2008/06/03 89 % 80 - 120

QC STANDARD Orthophosphate (P) 2008/06/03 103 % 80 - 120

Spiked Blank Orthophosphate (P) 2008/06/03 99 % 80 - 120

Method Blank Orthophosphate (P) 2008/06/03 ND, RDL=0.01 mg/L

RPD Orthophosphate (P) 2008/06/03 NC % 25

1527673 JPU MATRIX SPIKE Nitrate + Nitrite 2008/06/03 101 % 80 - 120

QC STANDARD Nitrate + Nitrite 2008/06/03 102 % 80 - 120

Spiked Blank Nitrate + Nitrite 2008/06/03 98 % 80 - 120

Method Blank Nitrate + Nitrite 2008/06/03 ND, RDL=0.05 mg/L

RPD Nitrate + Nitrite 2008/06/03 NC % 25

1527675 AHN MATRIX SPIKE Nitrite (N) 2008/06/02 96 % 80 - 120

QC STANDARD Nitrite (N) 2008/06/02 105 % 80 - 120

Spiked Blank Nitrite (N) 2008/06/02 101 % 80 - 120

Method Blank Nitrite (N) 2008/06/02 ND, RDL=0.01 mg/L

RPD Nitrite (N) 2008/06/02 NC % 25

1527857 MPT MATRIX SPIKE

[Y93273-01] Dissolved Aluminum (Al) 2008/06/02 NC % 80 - 120

Dissolved Antimony (Sb) 2008/06/02 102 % 80 - 120

Dissolved Arsenic (As) 2008/06/02 NC % 80 - 120

Dissolved Barium (Ba) 2008/06/02 99 % 80 - 120

Dissolved Beryllium (Be) 2008/06/02 102 % 80 - 120

Dissolved Bismuth (Bi) 2008/06/02 85 % 80 - 120

Dissolved Boron (B) 2008/06/02 94 % 80 - 120

Dissolved Cadmium (Cd) 2008/06/02 102 % 80 - 120

Dissolved Chromium (Cr) 2008/06/02 93 % 80 - 120

Dissolved Cobalt (Co) 2008/06/02 95 % 80 - 120

Dissolved Copper (Cu) 2008/06/02 89 % 80 - 120

Dissolved Lead (Pb) 2008/06/02 93 % 80 - 120

Dissolved Manganese (Mn) 2008/06/02 NC % 80 - 120

Dissolved Molybdenum (Mo) 2008/06/02 101 % 80 - 120

Dissolved Nickel (Ni) 2008/06/02 92 % 80 - 120

Dissolved Selenium (Se) 2008/06/02 111 % 80 - 120

Dissolved Silver (Ag) 2008/06/02 77 ( 1 ) % 80 - 120

Dissolved Strontium (Sr) 2008/06/02 NC % 80 - 120

Dissolved Thallium (Tl) 2008/06/02 92 % 80 - 120

Dissolved Tin (Sn) 2008/06/02 100 % 80 - 120

Dissolved Titanium (Ti) 2008/06/02 95 % 80 - 120

Dissolved Uranium (U) 2008/06/02 94 % 80 - 120

Dissolved Vanadium (V) 2008/06/02 98 % 80 - 120

Dissolved Zinc (Zn) 2008/06/02 109 % 80 - 120

QC STANDARD Dissolved Aluminum (Al) 2008/06/02 101 % 80 - 120

Dissolved Antimony (Sb) 2008/06/02 108 % 80 - 120

Dissolved Arsenic (As) 2008/06/02 105 % 80 - 120

This document is in electronic format, hard copy is available on request.
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CJ MacLellan & Associates

Attention: Hilda Dunnewold

Client Project #: 6906-21

P.O. #:

Project name:

Quality Assurance Report (Continued)

Maxxam Job Number: DA855319

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1527857 MPT QC STANDARD Dissolved Barium (Ba) 2008/06/02 99 % 80 - 120

Dissolved Beryllium (Be) 2008/06/02 108 % 80 - 120

Dissolved Boron (B) 2008/06/02 101 % 80 - 120

Dissolved Cadmium (Cd) 2008/06/02 104 % 80 - 120

Dissolved Chromium (Cr) 2008/06/02 96 % 80 - 120

Dissolved Cobalt (Co) 2008/06/02 99 % 80 - 120

Dissolved Copper (Cu) 2008/06/02 96 % 80 - 120

Dissolved Lead (Pb) 2008/06/02 97 % 80 - 120

Dissolved Manganese (Mn) 2008/06/02 103 % 80 - 120

Dissolved Molybdenum (Mo) 2008/06/02 103 % 80 - 120

Dissolved Nickel (Ni) 2008/06/02 98 % 80 - 120

Dissolved Selenium (Se) 2008/06/02 117 % 80 - 120

Dissolved Silver (Ag) 2008/06/02 106 % 80 - 120

Dissolved Strontium (Sr) 2008/06/02 98 % 80 - 120

Dissolved Vanadium (V) 2008/06/02 104 % 80 - 120

Dissolved Zinc (Zn) 2008/06/02 112 % 80 - 120

Spiked Blank Dissolved Aluminum (Al) 2008/06/02 103 % 80 - 120

Dissolved Antimony (Sb) 2008/06/02 94 % 80 - 120

Dissolved Arsenic (As) 2008/06/02 96 % 80 - 120

Dissolved Barium (Ba) 2008/06/02 94 % 80 - 120

Dissolved Beryllium (Be) 2008/06/02 96 % 80 - 120

Dissolved Bismuth (Bi) 2008/06/02 96 % 80 - 120

Dissolved Boron (B) 2008/06/02 95 % 80 - 120

Dissolved Cadmium (Cd) 2008/06/02 94 % 80 - 120

Dissolved Chromium (Cr) 2008/06/02 94 % 80 - 120

Dissolved Cobalt (Co) 2008/06/02 96 % 80 - 120

Dissolved Copper (Cu) 2008/06/02 94 % 80 - 120

Dissolved Lead (Pb) 2008/06/02 92 % 80 - 120

Dissolved Manganese (Mn) 2008/06/02 104 % 80 - 120

Dissolved Molybdenum (Mo) 2008/06/02 94 % 80 - 120

Dissolved Nickel (Ni) 2008/06/02 96 % 80 - 120

Dissolved Selenium (Se) 2008/06/02 94 % 80 - 120

Dissolved Silver (Ag) 2008/06/02 96 % 80 - 120

Dissolved Strontium (Sr) 2008/06/02 96 % 80 - 120

Dissolved Thallium (Tl) 2008/06/02 94 % 80 - 120

Dissolved Tin (Sn) 2008/06/02 95 % 80 - 120

Dissolved Titanium (Ti) 2008/06/02 93 % 80 - 120

Dissolved Uranium (U) 2008/06/02 95 % 80 - 120

Dissolved Vanadium (V) 2008/06/02 94 % 80 - 120

Dissolved Zinc (Zn) 2008/06/02 103 % 80 - 120

Method Blank Dissolved Aluminum (Al) 2008/06/02 ND, RDL=10 ug/L

Dissolved Antimony (Sb) 2008/06/02 ND, RDL=2 ug/L

Dissolved Arsenic (As) 2008/06/02 ND, RDL=2 ug/L

Dissolved Barium (Ba) 2008/06/02 ND, RDL=5 ug/L

Dissolved Beryllium (Be) 2008/06/02 ND, RDL=2 ug/L

Dissolved Bismuth (Bi) 2008/06/02 ND, RDL=2 ug/L

Dissolved Boron (B) 2008/06/02 ND, RDL=5 ug/L

Dissolved Cadmium (Cd) 2008/06/02 ND, RDL=0.3 ug/L

Dissolved Chromium (Cr) 2008/06/02 ND, RDL=2 ug/L

Dissolved Cobalt (Co) 2008/06/02 ND, RDL=1 ug/L

Dissolved Copper (Cu) 2008/06/02 ND, RDL=2 ug/L

Dissolved Iron (Fe) 2008/06/02 ND, RDL=50 ug/L

Dissolved Lead (Pb) 2008/06/02 ND, RDL=0.5 ug/L

Dissolved Manganese (Mn) 2008/06/02 ND, RDL=2 ug/L

Dissolved Molybdenum (Mo) 2008/06/02 ND, RDL=2 ug/L
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CJ MacLellan & Associates

Attention: Hilda Dunnewold

Client Project #: 6906-21

P.O. #:

Project name:

Quality Assurance Report (Continued)

Maxxam Job Number: DA855319

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1527857 MPT Method Blank Dissolved Nickel (Ni) 2008/06/02 ND, RDL=2 ug/L

Dissolved Selenium (Se) 2008/06/02 ND, RDL=2 ug/L

Dissolved Silver (Ag) 2008/06/02 ND, RDL=0.5 ug/L

Dissolved Strontium (Sr) 2008/06/02 ND, RDL=5 ug/L

Dissolved Thallium (Tl) 2008/06/02 ND, RDL=0.1 ug/L

Dissolved Tin (Sn) 2008/06/02 ND, RDL=2 ug/L

Dissolved Titanium (Ti) 2008/06/02 ND, RDL=2 ug/L

Dissolved Uranium (U) 2008/06/02 ND, RDL=0.1 ug/L

Dissolved Vanadium (V) 2008/06/02 ND, RDL=2 ug/L

Dissolved Zinc (Zn) 2008/06/02 ND, RDL=5 ug/L

RPD [ Y 9 3 2 7 2 - 0 1 ] Dissolved Aluminum (Al) 2008/06/02 0.3 % 25

Dissolved Antimony (Sb) 2008/06/02 NC % 25

Dissolved Arsenic (As) 2008/06/02 NC % 25

Dissolved Barium (Ba) 2008/06/02 NC % 25

Dissolved Beryllium (Be) 2008/06/02 NC % 25

Dissolved Bismuth (Bi) 2008/06/02 NC % 25

Dissolved Boron (B) 2008/06/02 NC % 25

Dissolved Cadmium (Cd) 2008/06/02 NC % 25

Dissolved Chromium (Cr) 2008/06/02 NC % 25

Dissolved Cobalt (Co) 2008/06/02 1.6 % 25

Dissolved Copper (Cu) 2008/06/02 NC % 25

Dissolved Iron (Fe) 2008/06/02 NC % 25

Dissolved Lead (Pb) 2008/06/02 NC % 25

Dissolved Manganese (Mn) 2008/06/02 1.8 % 25

Dissolved Molybdenum (Mo) 2008/06/02 NC % 25

Dissolved Nickel (Ni) 2008/06/02 3.5 % 25

Dissolved Selenium (Se) 2008/06/02 NC % 25

Dissolved Silver (Ag) 2008/06/02 NC % 25

Dissolved Strontium (Sr) 2008/06/02 NC % 25

Dissolved Thallium (Tl) 2008/06/02 NC % 25

Dissolved Tin (Sn) 2008/06/02 NC % 25

Dissolved Titanium (Ti) 2008/06/02 NC % 25

Dissolved Uranium (U) 2008/06/02 NC % 25

Dissolved Vanadium (V) 2008/06/02 NC % 25

Dissolved Zinc (Zn) 2008/06/02 0.7 % 25

1528199 MCN MATRIX SPIKE Nitrogen (Ammonia Nitrogen) 2008/06/03 94 % 80 - 120

QC STANDARD Nitrogen (Ammonia Nitrogen) 2008/06/03 102 % 80 - 120

Spiked Blank Nitrogen (Ammonia Nitrogen) 2008/06/03 100 % 80 - 120

Method Blank Nitrogen (Ammonia Nitrogen) 2008/06/03 ND, RDL=0.05 mg/L

RPD Nitrogen (Ammonia Nitrogen) 2008/06/03 NC % 25

1528284 AHN MATRIX SPIKE Total Organic Carbon (C) 2008/06/03 110 % 75 - 125

QC STANDARD Total Organic Carbon (C) 2008/06/03 101 % 80 - 120

Spiked Blank Total Organic Carbon (C) 2008/06/03 102 % 75 - 125

Method Blank Total Organic Carbon (C) 2008/06/03 ND, RDL=0.5 mg/L

RPD Total Organic Carbon (C) 2008/06/03 NC % 25

ND = Not detected

NC = Non-calculable

RPD = Relative Percent Difference

QC Standard = Quality Control Standard

SPIKE = Fortified sample

( 1 )    Recovery is within acceptance criteria.

This document is in electronic format, hard copy is available on request.
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Your Project #: 6906-21

Your C.O.C. #: B 42232

Attention: Hilda Dunnewold

CJ MacLellan & Associates

65 Beech Hill Rd

Antigonish, NS

B2G 2P9

Report Date: 2008/06/10

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A856148

Received: 2008/05/30, 10:04

Sample Matrix: Soil

# Samples Received: 17

Date Date Method

Analyses Quantity Extracted Analyzed Laboratory Method Reference

Mercury (CVAA) 16 N/A 2008/06/04 ATL SOP 00026 R3 Based on EPA245.5

Mercury (CVAA) 1 N/A 2008/06/06 ATL SOP 00026 R3 Based on EPA245.5

Metals Solid Avail. MS - N-per, <150 um 17 N/A 2008/06/04 ATL SOP 00024 R3 Based on EPA6020A

Metals Solid Avail. MS - N-per 17 N/A 2008/06/04 ATL SOP 00024 R3 Based on EPA6020A

Total Organic Carbon in Soil (<150 um) 16 N/A 2008/06/05 ATL SOP 00044 R2 LECO 203-601-224

Total Organic Carbon in Soil (<150 um) 1 N/A 2008/06/10 ATL SOP 00044 R2 LECO 203-601-224

Total Organic Carbon in Soil 3 N/A 2008/06/04 ATL SOP 00044 R2 LECO 203-601-224

Total Organic Carbon in Soil 14 N/A 2008/06/05 ATL SOP 00044 R2 LECO 203-601-224

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

MICHELLE HILL, Project Manager

Email:  Michelle.Hill.Reports@maxxamanalytics.com

Phone# (902) 420-0203

====================================================================

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.   SCC and CAEAL have approved this reporting process and electronic report format.

Total cover pages: 1

This document is in electronic format, hard copy is available on request.
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

RESULTS OF ANALYSES OF SOIL

Maxxam ID     Y 9 7 3 4 6     Y 9 7 3 4 6     Y 9 8 5 5 4

Sampling Date 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232

Registration #

 U n i t s 25 25 Lab-Dup  R D L 34  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 26 0.5 17 0.9 1528866

< 150 um Organic Carbon (TOC) g/kg 27 27 0.7 21 0.5 1529953

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 5 5     Y 9 8 5 5 6

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 35  R D L QC Batch 37  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 17 0.5 1528866 17 0.5 1529954

< 150 um Organic Carbon (TOC) g/kg 17 0.4 1529953 14 0.3 1529953

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 5 6     Y 9 8 5 5 7

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 37 Lab-Dup  R D L 38-PH  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 17 0.5 31 0.4 1529954

< 150 um Organic Carbon (TOC) g/kg 0.3 24 0.2 1529953

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

RESULTS OF ANALYSES OF SOIL

Maxxam ID     Y 9 8 5 5 8     Y 9 8 5 5 9

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 38-0/2  R D L 38-2/5  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 75 0.6 28 0.5 1529954

< 150 um Organic Carbon (TOC) g/kg 57 0.6 20 0.6 1529953

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 6 0     Y 9 8 5 6 1

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 39-PH  R D L 39-0/3  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 91 0.7 190 2 1529954

< 150 um Organic Carbon (TOC) g/kg 47 0.5 110 1 1529953

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 6 2     Y 9 8 5 6 3

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 39-3/5  R D L QC Batch 44  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 14 0.3 1529954 0.4 0.2 1529954

< 150 um Organic Carbon (TOC) g/kg 12 0.4 1529953 0.7 0.2 1532491

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

RESULTS OF ANALYSES OF SOIL

Maxxam ID     Y 9 8 5 6 3     Y 9 8 5 6 4

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 44 Lab-Dup 45  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 0.9 0.2 1529954

< 150 um Organic Carbon (TOC) g/kg 0.6 1.4 0.2 1532491

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 6 5     Y 9 8 5 6 5

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 51 51 Lab-Dup  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 47 0.4 1529954

< 150 um Organic Carbon (TOC) g/kg 37 39 1 1533533

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 6 6     Y 9 8 5 6 7

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 52  R D L 53  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 65 0.5 40 0.3 1529954

< 150 um Organic Carbon (TOC) g/kg 60 0.6 39 0.4 1529953

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

RESULTS OF ANALYSES OF SOIL

Maxxam ID     Y 9 8 5 6 8     Y 9 8 5 6 9

Sampling Date 2008/05/26 2008/05/26

COC Number B 42232 B 42232

Registration #

 U n i t s 54  R D L 55  R D L QC Batch

Inorganics

Organic Carbon (TOC) g/kg 290 3 29 0.4 1529954

< 150 um Organic Carbon (TOC) g/kg 210 2 22 0.3 1529953

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

MERCURY BY COLD VAPOUR AA (SOIL)

Maxxam ID     Y 9 7 3 4 6     Y 9 8 5 5 4     Y 9 8 5 5 5     Y 9 8 5 5 6     Y 9 8 5 5 7

Sampling Date 2008/05/26 2008/05/26 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232 B 42232 B 42232

Registration #

 U n i t s 25 34 35 37 38-PH  R D L QC Batch

Metals

Mercury (Hg) mg/kg 0.44 0.02 0.31 0.05 0.08 0.01 1528923

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 5 8     Y 9 8 5 5 9     Y 9 8 5 6 0     Y 9 8 5 6 1     Y 9 8 5 6 2

Sampling Date 2008/05/26 2008/05/26 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232 B 42232 B 42232

Registration #

 U n i t s 38-0/2 38-2/5 39-PH 39-0/3 39-3/5  R D L QC Batch

Metals

Mercury (Hg) mg/kg 0.29 0.11 0.18 0.37 0.06 0.01 1528926

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 6 3     Y 9 8 5 6 4     Y 9 8 5 6 5

Sampling Date 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232

Registration #

 U n i t s 44 QC Batch 45 QC Batch 51  R D L QC Batch

Metals

Mercury (Hg) mg/kg 0.17 1528926 0.33 1531178 0.32 0.01 1528926

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

MERCURY BY COLD VAPOUR AA (SOIL)

Maxxam ID     Y 9 8 5 6 6     Y 9 8 5 6 7     Y 9 8 5 6 8     Y 9 8 5 6 9

Sampling Date 2008/05/26 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232 B 42232

Registration #

 U n i t s 52 53 54 55  R D L QC Batch

Metals

Mercury (Hg) mg/kg 0.17 0.07 0.57 0.11 0.01 1528926

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

ELEMENTS BY ICP/MS (SOIL)

Maxxam ID     Y 9 7 3 4 6     Y 9 7 3 4 6     Y 9 8 5 5 4     Y 9 8 5 5 5

Sampling Date 2008/05/26 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232 B 42232

Registration #

 U n i t s 25 25 Lab-Dup 34 35  R D L QC Batch

Metals

available (<150 um) Arsenic (As) mg/kg 980 51 360 2 1529664

Available Arsenic (As) mg/kg 770 820 35 410 2 1529657

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 5 6     Y 9 8 5 5 7     Y 9 8 5 5 8     Y 9 8 5 5 9

Sampling Date 2008/05/26 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232 B 42232

Registration #

 U n i t s 37 38-PH 38-0/2 38-2/5  R D L QC Batch

Metals

available (<150 um) Arsenic (As) mg/kg 190 64 78 67 2 1529664

Available Arsenic (As) mg/kg 180 70 91 79 2 1529657

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 6 0     Y 9 8 5 6 1     Y 9 8 5 6 2     Y 9 8 5 6 3

Sampling Date 2008/05/26 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232 B 42232

Registration #

 U n i t s 39-PH 39-0/3 39-3/5 44  R D L QC Batch

Metals

available (<150 um) Arsenic (As) mg/kg 17 61 210 3000 2 1529664

Available Arsenic (As) mg/kg 20 61 240 1200 2 1529657

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

ELEMENTS BY ICP/MS (SOIL)

Maxxam ID     Y 9 8 5 6 3     Y 9 8 5 6 4     Y 9 8 5 6 5     Y 9 8 5 6 6

Sampling Date 2008/05/26 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232 B 42232

Registration #

 U n i t s 44 Lab-Dup 45 51 52  R D L QC Batch

Metals

available (<150 um) Arsenic (As) mg/kg 3200 8700 2500 110 2 1529664

Available Arsenic (As) mg/kg 3700 2000 120 2 1529657

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

Maxxam ID     Y 9 8 5 6 7     Y 9 8 5 6 8     Y 9 8 5 6 9

Sampling Date 2008/05/26 2008/05/26 2008/05/26

COC Number B 42232 B 42232 B 42232

Registration #

 U n i t s 53 54 55  R D L QC Batch

Metals

available (<150 um) Arsenic (As) mg/kg 1200 51 68 2 1529664

Available Arsenic (As) mg/kg 1200 69 76 2 1529657

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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CJ MacLellan & Associates

Maxxam  Job  #: A856148 Client Project #: 6906-21

Report Date: 2008/06/10

GENERAL COMMENTS

Results relate only to the items tested.
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CJ MacLellan & Associates

Attention: Hilda Dunnewold

Client Project #: 6906-21

P.O. #:

Project name:

Quality Assurance Report

Maxxam Job Number: DA856148

QA/QC Date

Batch Analyzed

Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1528866 CAC QC STANDARD Organic Carbon (TOC) 2008/06/04 94 % 75 - 125

Method Blank Organic Carbon (TOC) 2008/06/04 ND, RDL=0.2 g/kg

RPD Organic Carbon (TOC) 2008/06/04 5.5 % 35

1528923 SSI MATRIX SPIKE Mercury (Hg) 2008/06/04 98 % 75 - 125

QC STANDARD Mercury (Hg) 2008/06/04 94 % 75 - 125

Spiked Blank Mercury (Hg) 2008/06/04 104 % 75 - 125

Method Blank Mercury (Hg) 2008/06/04 ND, RDL=0.01 mg/kg

RPD Mercury (Hg) 2008/06/04 NC % 35

1528926 SSI QC STANDARD Mercury (Hg) 2008/06/04 82 % 75 - 125

Spiked Blank Mercury (Hg) 2008/06/04 106 % 75 - 125

Method Blank Mercury (Hg) 2008/06/04 ND, RDL=0.01 mg/kg

1529657 MPT MATRIX SPIKE

[Y97346-02] Available Arsenic (As) 2008/06/04 NC % 75 - 125

QC STANDARD Available Arsenic (As) 2008/06/04 111 % 75 - 125

Spiked Blank Available Arsenic (As) 2008/06/04 95 % 75 - 125

Method Blank Available Arsenic (As) 2008/06/04 ND, RDL=2 mg/kg

RPD [ Y 9 7 3 4 6 - 0 2 ] Available Arsenic (As) 2008/06/04 6.9 % 35

1529664 MPT MATRIX SPIKE

[Y98563-01] available (<150 um) Arsenic (As) 2008/06/04 NC % 75 - 125

QC STANDARD available (<150 um) Arsenic (As) 2008/06/04 109 % 75 - 125

Spiked Blank available (<150 um) Arsenic (As) 2008/06/04 93 % 75 - 125

Method Blank available (<150 um) Arsenic (As) 2008/06/04 ND, RDL=2 mg/kg

RPD [ Y 9 8 5 6 3 - 0 1 ] available (<150 um) Arsenic (As) 2008/06/04 5.8 % 35

1529953 CAC QC STANDARD < 150 um Organic Carbon (TOC) 2008/06/05 94 % 75 - 125

Method Blank < 150 um Organic Carbon (TOC) 2008/06/05 ND, RDL=0.2 g/kg

RPD [ Y 9 7 3 4 6 - 0 1 ] < 150 um Organic Carbon (TOC) 2008/06/05 2.4 % 35

1529954 CAC QC STANDARD Organic Carbon (TOC) 2008/06/05 97 % 75 - 125

Method Blank Organic Carbon (TOC) 2008/06/05 ND, RDL=0.2 g/kg

RPD [ Y 9 8 5 5 6 - 0 2 ] Organic Carbon (TOC) 2008/06/05 0.2 % 35

1531178 SSI MATRIX SPIKE Mercury (Hg) 2008/06/06 103 % 75 - 125

QC STANDARD Mercury (Hg) 2008/06/06 81 % 75 - 125

Spiked Blank Mercury (Hg) 2008/06/06 102 % 75 - 125

Method Blank Mercury (Hg) 2008/06/06 ND, RDL=0.01 mg/kg

RPD Mercury (Hg) 2008/06/06 NC % 35

1532491 CAC QC STANDARD < 150 um Organic Carbon (TOC) 2008/06/09 100 % 75 - 125

Method Blank < 150 um Organic Carbon (TOC) 2008/06/09 ND, RDL=0.2 g/kg

RPD [ Y 9 8 5 6 3 - 0 1 ] < 150 um Organic Carbon (TOC) 2008/06/09 NC % 35

1533533 CAC QC STANDARD < 150 um Organic Carbon (TOC) 2008/06/10 91 % 75 - 125

Method Blank < 150 um Organic Carbon (TOC) 2008/06/10 ND, RDL=0.2 g/kg

RPD [ Y 9 8 5 6 5 - 0 1 ] < 150 um Organic Carbon (TOC) 2008/06/10 6.5 % 35

ND = Not detected

NC = Non-calculable

RPD = Relative Percent Difference

QC Standard = Quality Control Standard

SPIKE = Fortified sample

This document is in electronic format, hard copy is available on request.
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Intrinsik Environmental Sciences Inc. 
Sovereign Place 

5121 Sackville Street, Suite 506 
Halifax, NS 

B3J 1K1 
Phone: 902-429-0278 

Fax: 902-429-0279 
 

 
 

 
April 28, 2009 
 
Ian MacCallum 
Nova Scotia Department of Transportation 
and Public Works, Environmental Services 
J.W. Johnston Building, 1st Floor 
1672 Granville St. Halifax 
Nova Scotia,   B3J 2N2  
 
Re: Toxicological Advice – Gold Mine Tailings, Montague Mines and Goldenville 
 
Dear Mr. McCallum: 
 
To complete our existing contract related to provision of toxicological advice associated with 
mine tailings in both the Montague Mines and Goldenville areas, this letter serves to respond to 
the two questions we were asked to address under our contract: 
 

1) Whether sampling should continue on to private lands to ensure complete delineation of 

contamination sourced from tailings which may represent a human health risk, and if so, 

where sampling should focus; and, 

2) Whether human health risk assessment (HHRA) will be of value for identifying cost-

effective risk management and/or remediation options to ensure human health risks 

arising from the contaminated tailings are acceptable, and/or for establishing site-

specific target levels for remediation and/or risk management. 

 

A number of specific documents were provided for our review, and a reference list is appended 

to this letter.  All data necessary to conduct this review was received as of April 7, 2009.  Our 

opinion is based on the review of these documents.  

 

This opinion letter has been formulated by several senior toxicologists at Intrinsik Environmental 

Sciences Inc., all of whom have extensive experience in the fields of arsenic toxicology and risk 

assessment.  The individuals involved include Dr. Don Davies (who holds the DABT designation 

– Diplomate of the American Board of Toxicology), Elliot Sigal, Rob Willis and myself. 

 

Each site is discussed separately. Mercury was not found to be elevated in soils at either site, 

and therefore no further study of mercury is recommended for human health risk assessment 

purposes.  The focus of this letter is on arsenic. 
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Intrinsik Environmental Sciences Inc. 
Sovereign Place 

5121 Sackville Street, Suite 506 
Halifax, NS 

B3J 1K1 
Phone: 902-429-0278 

Fax: 902-429-0279 
 

 
 

Goldenville, Nova Scotia 
 
QUESTION 1: Whether sampling should continue on to private lands to ensure complete 
delineation of contamination sourced from tailings which may represent a human health 
risk, and if so, where sampling should focus. 

 

ANSWER:  
 

We would strongly advise the Province to sample private lands to determine the nature and 

extent of any arsenic contamination originating from the tailings. In light of measured arsenic 

concentrations near private lands, there is a need to proceed with this sampling promptly 

(particularly related to drinking water, if well water is being or could be consumed). 

  

Sampling efforts should focus the following: 

• yard soils and garden soils (if present) from residential properties adjacent to, or near 

the tailings areas, in the top 0 – 5 cm of soils (i.e, the “public health” layer, where 

exposure potential is highest); 

• drinking water, as this is a potentially important pathway of exposure if residents 

consume well water; 

• indoor house dust (via gravimetric vacuum sampling);  

• bioaccessibility testing of yard soil; and, 

• air monitoring or modeling to predict air concentrations.  

 

 

These data, if collected in the spring/early summer of 2009, can be used to determine if other 

supplemental risk management measures (in addition to those previously indicated to the 

residents) are necessary during the overall assessment timeframe. 

 

 

QUESTION 2:  Whether human health risk assessment (HHRA) will be of value for 
identifying cost-effective risk management and/or remediation options to ensure human 
health risks arising from the contaminated tailings are acceptable and/or for establishing 
site-specific target levels for remediation and/or risk management . 
 

ANSWER: 
 
A HHRA will be required, to assist in developing site-specific risk management and/or 

remediation options to reduce exposure levels to tailings dusts within the residential area, and 

the tailings area itself. The data may indicate a need for supplementary risk management of 

private lands to reduce exposure levels, prior to conducting a HHRA.    
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Intrinsik Environmental Sciences Inc. 
Sovereign Place 

5121 Sackville Street, Suite 506 
Halifax, NS 

B3J 1K1 
Phone: 902-429-0278 

Fax: 902-429-0279 
 

 
 

 

While studies have indicated that the bioaccessibility of the arsenic in tailings is generally low, 

measured soil arsenic concentrations near private properties are markedly elevated when 

compared to generic soil quality guidelines and typical background arsenic concentrations in the 

area, therefore, exposure levels could still be elevated.  As a result, nearby residents in 

Goldenville should be provided with additional, supplementary information on avoidance of the 

tailings area, and how best to reduce their exposure to arsenic in dusts and soils.  There are a 

number of steps individuals can take to do this, including the following: 

 

• wash your hands and face after working or playing outdoors, and before eating; 

• avoid playing in bare soil areas; 

• clean your house regularly using a damp mop; 

• avoid bringing dirt inside by removing outdoor shoes; 

• brush pets outside, to reduce dusts they can bring into the home; 

• thoroughly wash vegetables and peel root crops before eating. 

 

For additional steps, we have attached fact sheets from Ontario and ATSDR related to arsenic 

exposures.  It may also be helpful for residents to speak directly with a Department of Health 

representative, to have their questions answered.  If nearby residents are concerned about their 

health, they should see their family physician. A family physician can make recommendations 

related to medical tests that can be done to measure arsenic in urine, in order to determine if 

individuals have been exposed to elevated levels of arsenic.  

 

For the tailings area, a site-specific target level (SSTL) for arsenic in soil should be developed 

for determining the outer boundaries of the tailings area that require risk management or 

remediation.  A SSTL can be developed using a HHRA approach or a modified soil quality 

guideline approach, and would consider intermittent exposure to the tailings, and dusts, and 

would utilize the data on tailings area soil chemistry, background soil concentrations and 

bioaccessibility. In our opinion, a SSTL is needed irrespective of whether or not the residential 

properties require risk assessment or risk management. 
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Sovereign Place 

5121 Sackville Street, Suite 506 
Halifax, NS 

B3J 1K1 
Phone: 902-429-0278 

Fax: 902-429-0279 
 

 
 

 

Montague Mines, Nova Scotia 
 

QUESTION 1: Whether sampling should continue on to private lands to ensure complete 
delineation of contamination sourced from tailings which may represent a human health 
risk, and if so, where sampling should focus. 
 

We would strongly advise the Province to sample private lands to determine the nature and 

extent of any arsenic contamination originating from the tailings. This sampling program is less 

urgent than that proposed for Goldenville, as the measured arsenic concentrations near the 

private properties in Montague Mines are generally more similar to, or less than those occurring 

naturally (in background) in this area for arsenic, with some exceptions. Due to thick forest 

cover, there is generally a lower exposure potential. We recommend that this sampling be 

conducted during the summer of 2009, and should focus on the following: 

 

• yard soils and garden soils (if present) from residential properties adjacent to, or near 

the tailings areas, in the top 0 – 5 cm of soils (i.e, the “public health” layer, where 

exposure potential is highest); 

• drinking water, as this is a potentially important pathway of exposure if residents are 

consuming well water; 

• indoor house dust (via gravimetric vacuum sampling); 

• bioaccessibility testing of yard soils 

 

We understand that additional outdoor air testing is proposed for Montague Mines, which will be 

helpful in evaluating this exposure pathway.   

 

These data, if collected in the summer of 2009, can be used to determine if any additional risk 

management measures (in addition to those previously indicated to the residents) are 

necessary during the overall assessment timeframe. 

 

QUESTION 2:  Whether human health risk assessment (HHRA) will be of value for 
identifying cost-effective risk management and/or remediation options to ensure human 
health risks arising from the contaminated tailings are acceptable and/or for establishing 
site-specific target levels for remediation and/or risk management . 
 

ANSWER: 
 
The recommended data collection (see response to Question 1) will provide information which 

can be used to determine if a HHRA will be of value in identifying whether or not residential 

properties require risk management or remediation.  For example, if residential soil, air and 
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drinking water concentrations are less than or equal to relevant soil quality, air quality, and 

drinking water quality guidelines, and/or background concentrations, then there would be little 

benefit in proceeding with a HHRA of residential areas.  In contrast, if the sampling data 

suggests a need for further study (i.e, exceedances over soil, air and drinking water quality 

guidelines and/or background concentrations), then HHRA would be of benefit.   The HHRA of 

residential properties would be used to determine whether or not elevated levels of risk are 

indicated, to help determine what exposure pathways are most predominant (e.g., ingestion of 

soils, drinking water consumption, inhalation of air, etc.), and subsequently, to assist in 

determining the areal extent and nature of remediation or risk management (if any), which may 

be necessary to reduce exposure and risk levels.  

 

For the tailings area, a site-specific target level (SSTL) for arsenic in soil should be developed 

for determining the outer boundaries of the tailings areas that require risk management or 

remediation.  A SSTL can be developed using a HHRA approach or a modified soil quality 

guideline approach and would consider intermittent exposure to the tailings and dusts, and 

would utilize the data on tailings area soil chemistry, background soil concentrations and 

bioaccessibility. In our opinion, a SSTL is needed irrespective of whether or not the residential 

properties require risk assessment. 

 

Additional Guidance: 

 

In our opinion, it is important that the residents of both communities be informed of the results of 

studies conducted to date and the need for further study, and that they be informed that soils 

adjacent to the specific tailings areas contain elevated levels of arsenic (particularly the 

Goldenville area).  Residents were provided specific advice previously by the Province to avoid 

the tailings areas, test their drinking water, and reduce their exposures through hand washing, 

etc., and these communications should be reiterated, on both sites.  For Goldenville, 

consideration should be given to provide additional advice related to minimizing exposure to the 

soils near the tailings, in addition to avoidance of the tailings areas. Signage related to the 

hazards that the tailings pose should be re-posted, as several signs have been vandalized.  

In addition, plans should be made to reduce dust generation or dusting events at both of these 
sites as soon as possible, as this will reduce potential exposure levels. This should include 
additional signage (or other approaches) to reduce or prevent dirt biking or ATV riding in either 
the Montague or Goldenville area, due to the dust generation caused by these activities.   
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Sampling priority should be given to the Goldenville site, due to the higher concentrations 
reported. 
 
Please do not hesitate to call if you have any questions, or need to discuss these 
recommendations further. 
 
Yours Sincerely, 
INTRINSIK ENVIRONMENTAL SCIENCES INC. 
 
 

 
 
Christine Moore, M.Sc. 
Senior Scientist 
Intrinsik Environmental Sciences Inc  
 
 
Cc: D. Hemsworth, Department of Environment;  
Elliot Sigal; Dr. Don Davies; Intrinsik Environmental Sciences Inc. 
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Documents Reviewed: 
 
C.J. MacLellan & Associates Inc. 2009. Phase II Environmental Site Assessment (Final): Former 
Gold Mine Site, Goldenville, Guysborough County, Nova Scotia. Prepared for Nova Scotia 
Department of Transportation and Infrastructure Renewal. January 2009. 
 
Corriveau, M., H. Jamieson, M. Parsons, and J.L. Campbell. 2005. Arsenic Speciation in Mineral 
Dusts from Mine Tailings. Powerpoint Presentation. 
 
Environmental Sciences Group. 2009. Bioaccessibility of Arsenic from Tailings and Soils of the 
Gold Mine Districts in Nova Scotia, Canada. Royal Military College. Kingston. Ontario. 
 
Laird, B.D., T.R. Van de Wiele, M.C. Corriveau, H.E. Jamieson, M.B. Parsons, W. Verstraete, 
and S.D. Siciliano. 2007. Gastrointestinal Microbes Increase Arsenic Bioaccessibility of Ingested 
Mine Tailings Using the Simulator of the Human Intestinal Microbial Ecosystem. Environ. Sci. 
Technol. 41: 5542 – 5547. 
 
Maritime Testing (1985) Limited. 2009. Modified Phase II Environmental Site Assessment: 
Former Gold Mine Site Montague Mines, Nova Scotia. Prepared for Nova Scotia Department of 
Transportation and Infrastructure Renewal. January 2009. 
 
Nova Scotia Department of Transportation and Public Works. 2007. Request for Proposals to 
Perform a Phase II Environmental Site Assessment at a Former Gold Mine Site, Goldenville, 
Nova Scotia. 
 
Parsons, M.B., M.E. Little, and T.A. Goodwin. 2009. Background concentrations of arsenic and 
mercury in forest soils from the Montague and Goldenville gold districts, Nova Scotia. Natural 
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ABSTRACT 
 
From 1861 to the mid-1940s, stamp milling at orogenic lode gold mines in Nova Scotia 
generated more than 3,000,000 tonnes of tailings. Most of the mined gold was recovered using 
mercury (Hg) amalgamation, and an estimated 10–25% of the Hg used was lost to the tailings 
and to the atmosphere. Arsenic (As) also occurs naturally in the ore, and is present at high 
concentrations in the mine wastes. Tailings from these operations were generally slurried into 
local rivers, swamps, lakes and the ocean. Recent land-use changes (e.g. residential development, 
recreational activities, shellfish harvesting) in some historical mining districts are increasing the 
likelihood of human exposure to these tailings. This Open File Report presents the results of a 
multi-disciplinary investigation of the dispersion, speciation and fate of metal(loid)s in terrestrial 
and shallow marine environments surrounding 14 abandoned gold mines in Nova Scotia. From 
2003 to 2006, samples of tailings, sediment, and water were collected at 14 former gold mines. 
Field studies reveal that most mine sites contain large volumes of unconfined tailings, and in 
several districts these have been transported significant distances (>2 km) offsite by streams and 
rivers.  Chemical analyses of 482 tailings and sediment samples show high concentrations of As 
(10 mg/kg to 31 wt.%; median 2550 mg/kg) and Hg (<5 µg/kg to 350 mg/kg; median 1640 
µg/kg). Arsenic is hosted in arsenopyrite and a variety of secondary phases including scorodite 
(FeAsO4·2H2O), amorphous Fe arsenate, and As bound to Fe oxyhydroxides. Mercury is present 
in elemental form, amalgam (AuxHgx), and in secondary phases. Results from this study led to 
the formation of a Provincial-Federal Historic Gold Mines Advisory Committee in 2005, which 
has evaluated the ecological and human health risks associated with gold mines throughout Nova 
Scotia and developed recommendations for management of these tailings sites. This Open File 
Report provides the most comprehensive summary available of the history, distribution, and 
geochemistry of tailings at gold mines throughout Nova Scotia. The geographic coordinates 
provided for each district can be used to quickly explore the tailings deposits via most web-based 
mapping services. The results can be used to help minimize the environmental impacts 
associated with past, present, and future gold extraction and to inform land-use decisions. 
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Goldenville Gold District 
 
Goldenville was the most productive gold district in Nova Scotia and is located approximately 
3.5 km southwest of Sherbrooke in Guysborough County on the eastern shore of Nova Scotia 
(Fig. 1; 45.122014°, -62.018956°). The geology of this district was mapped by the GSC in 1898 
(Faribault 1898b) and the deposit geology and metallogeny are described in detail by Brunton 
(1928) and Malcolm (1929). The extensive mining activity in this area has led to surface 
subsidence in several locations as a result of progressive collapse in the underground workings 
(Hill et al. 1997). The environmental impacts of tailings disposal on stream waters, sediments, 
vegetation and benthic invertebrates in this district have previously been studied by Wong et al. 
(1999). Beauchamp et al. (2002) reported Hg flux measurements for the tailings deposits.  
 
From 2004 to 2010, NRCan partnered with Queen’s University, the Royal Military College, 
Nova Scotia Environment, and Health Canada to evaluate human health risks associated with the 
tailings at Goldenville. Of particular concern at this site was the annual Goldenville 4X4 Rally, 
which was held on the tailings from 1994 to 2005 and attracted hundreds of people from across 
the Atlantic Provinces each year (Fig. 26). Detailed information on the mineralogy and 
bioaccessibility of As in these tailings can be found in Walker et al. (2009), Meunier et al. (2010, 
2011) and Corriveau et al. (2011a, 2011b). The Goldenville Rally was cancelled in 2006 because 
of uncertainties associated with exposure to the high-As tailings at this site. 
 
Mining and milling history 
 
Mining activity at Goldenville progressed rapidly following the discovery of gold in 1861. Some 
of the key historical events are summarized in Table 6—this information has been compiled from 
Malcolm (1929), Henderson (1935) and Moggridge Kuusisto (1978). During peak periods of 
production as many as 19 different companies were operating simultaneously in this district. 
Many stamp mills have been erected over time, crushing a total of 540,617 tonnes of ore 
(Table 1) and leaving large quantities of tailings on the surface. Most of the gold was recovered 
using stamp mills and Hg amalgamation and a six-ton cyanide batch treatment plant was erected 
in 1940 to treat stockpiled sulphide concentrates (Roach 1940). Tailings from these mills are 
located at several locations around Goldenville, but the majority were deposited in Gegogan 
Brook and are visible on the floodplain for at least 6 km downstream (Wong et al. 1999). 

 
Distribution of As and Hg in mine tailings 
 
Samples of near-surface tailings and weathered sulphide concentrate were collected from 35 sites 
at Goldenville in June 2003, December 2005, and November 2006, primarily for research on the 
mineralogy and bioaccessibility of As (Fig. 27). Most of the samples were taken from the area 
used during the Goldenville 4X4 Rally. Tailings in the racetrack area are well-oxidized and show 
evidence of hardpan formation in some areas (Fig. 28). As shown in Fig. 29 and Table 7, the 
concentrations of As in tailings are very high, especially in the scorodite-rich weathered sulphide 
concentrate adjacent to the former mill site (Fig. 4b). The concentrations of Hg are typical for 
amalgamation tailings, with the highest levels near the stamp mill (Fig. 30). Field observations 
show that dusty tailings from the racetrack area are occasionally transported toward the north and 
northeast on windy days and may impact residential properties along Goldenville Road. 
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a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 26. (a) Off-road vehicle races on mine tailings at the 11th Annual Goldenville 4X4 Rally, September 

5, 2004. (b) Children playing in gold mine tailings at the Goldenville 4X4 Rally. 
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 Table 6.  Highlights of mining and milling history, Goldenville Gold District, 1861-present. 
 

Date Event 

1861 
Gold discovered in quartz boulders in a small meadow about a mile and a half 
west of the St. Mary’s River by Nelson Nickerson of Sherbrooke 

1862–1867 
Vigorous prospecting and production of gold by many different companies;  in 
1862, the first four stamp mills were installed; in 1867, the district records its 
highest production of gold—9,463 oz. 

1868 
Five new crushers erected on-site; many companies working throughout the 
district; three 15-stamp crushers erected in the eastern part of the district 

1869 
Nineteen companies operating in the district—most of these are short-lived, and 
by 1872, production drops substantially 

1873–1893 

Mining properties worked throughout the district, in many cases by tributers (i.e. 
individual miners and prospectors, who worked the properties for a rental fee); 
lack of capital and poor mining practices hamper production at most mines; gold 
production decreases throughout 1880s to less than 200 oz./yr in early 1890s 

1894 
Improved mining and milling methods, systematic exploration based on the 
mapping work of E.R. Faribault (GSC), and increased investment capital generate 
renewed interest in mining lower-grade ores in the Goldenville district  

1895–1906 

Active mining by various companies, with a peak in production of 5,201 oz. in 
1898; many stamp mills are operated during this period, some of which included 
concentrators (shaking tables, Frue vanners, or Wilfley tables) to treat the tailings 
from the amalgamation process.  Production drops off significantly after 1906. 

1909–1930 Intermittent activity by various companies (peak production of 2,215 oz. in 1915) 

1935–1942 
Guysborough Mines Ltd. produces 170,239 tonnes of ore at a grade of 7.12 g/t 
Au.  Mining ceased in 1942 because of World War II. 

1961–1987 
Intermittent exploration (diamond drilling, geochemical & geophysical surveys), 
including open-pit mining of a 3,500 ton sample in 1984 for gravity concentration 
and a subsample for cyanidation testing. 

1988–
present 

Surface exploration, shaft rehabilitation, and limited underground exploration. 
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a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 28. (a) Aerial photograph of the main mine area at Goldenville showing waste rock piles and mine 

tailings. Fluvial dispersion by the Gegogan River has transported tailings at least 6 km 
downstream of the Goldenville mines (photo credit: P.K. Smith). (b) Overview of tailings in main 
racetrack area showing As-rich hardpan underlying tailings in foreground. 

Gold mine 
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floodplain 

4X4 
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Table 7.  As and Hg concentrations in tailings, Goldenville Gold District a

Date

(mg/kg) (µg/kg)

T1 2 4997047 0577356 9-Jun-03 21500 1640

T1 10 4997047 0577356 9-Jun-03 15000 2330

T1 13 4997047 0577356 9-Jun-03 23900 4010

T2 1 4997007 0577358 9-Jun-03 29200 897

T2 3.5 4997007 0577358 9-Jun-03 39400 980

T2 8 4997007 0577358 9-Jun-03 6630 88

T3 1 4996989 0577361 9-Jun-03 2940 111

T3 21 4996989 0577361 9-Jun-03 858 219

T4 1 4996976 0577361 9-Jun-03 3770 325

T5 1 4996951 0577335 9-Jun-03 796 52

T5 8 4996951 0577335 9-Jun-03 1630 418

T6 1 4996973 0577315 9-Jun-03 12600 354

T6 17 4996973 0577315 9-Jun-03 6240 171

T7 1 4997000 0577293 9-Jun-03 21300 2170

T7 14 4997000 0577293 9-Jun-03 7420 271

T8 1 4997037 0577284 9-Jun-03 4090 715

T8 15 4997037 0577284 9-Jun-03 6470 709

T9 1 4997015 0577258 9-Jun-03 10600 259

T9 13 4997015 0577258 9-Jun-03 4300 1580

T10 1 4996990 0577271 9-Jun-03 9220 744

T10 8 4996990 0577271 9-Jun-03 2610 294

T10 20 4996990 0577271 9-Jun-03 47400 330

T11 1 4996966 0577289 9-Jun-03 1090 166

T11 10 4996966 0577289 9-Jun-03 1530 187

T12 1 4996923 0577307 9-Jun-03 2850 1440

T12 5 4996923 0577307 9-Jun-03 3130 1430

T12 19 4996923 0577307 9-Jun-03 1480 1360

T13 1 4996926 0577267 9-Jun-03 1850 168

T13 6 4996926 0577267 9-Jun-03 4710 932

T13 8 4996926 0577267 9-Jun-03 686 1390

T15 1 4996961 0577236 9-Jun-03 39700 1700

T15 5 4996961 0577236 9-Jun-03 3690 165

T15 8 4996961 0577236 9-Jun-03 33300 6360

T16 4 4997024 0577218 9-Jun-03 8260 686

T16 8 4997024 0577218 9-Jun-03 29700 11100

T17 1 4997053 0577362 9-Jun-03 30400 28700

a
 Samples from 2005 and 2006 were taken from a single depth and are not included in this table.

Sample

Site

Tailings

Depth

(cm)

HgAsNorthing

(20T, NAD 83)

Easting

(20T, NAD 83)
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Montague Gold District 
 
The Montague gold district is located in the community of Montague Gold Mines near the urban 
core of Halifax Regional Municipality (Fig. 1; 44.714949°, -63.521709°). The geology of this 
district was mapped by the GSC in 1902 (Faribault 1902b) and the character of the gold deposits 
is described in detail by Malcolm (1929). The environmental impacts of tailings disposal on 
stream waters, sediments, vegetation, fish and aquatic organisms in this district have previously 
been studied by EPS (1978), Brooks et al. (1981, 1982), and Dale and Freedman (1982).  
 
From 2004 to 2010, NRCan partnered with Queen’s University, the Royal Military College, 
Nova Scotia Environment, and Health Canada to evaluate human health risks associated with the 
tailings at Montague. The tailings at this site are located very close to residential properties and 
are frequently used for racing off-road vehicles (Fig. 54). Details on the mineralogy and 
bioaccessibility of As in these tailings can be found in Walker et al. (2009), Meunier et al. (2010, 
2011), Corriveau et al. (2011a, 2011b), and DeSisto et al. (2011). Other studies have examined 
the bioaccumulation of As in terrestrial invertebrates (Moriarty et al. 2009) and small mammals 
(Saunders et al. 2010, 2011) living near the tailings at Montague. An Environmental Site 
Assessment was carried out at Montague in 2007-2008 to assess human health risks associated 
with the tailings and long-term management options are presently under investigation. 
 
Mining and milling history 
 
Gold was discovered at Montague in 1862 and the first on-site stamp mill was constructed in 
1865. Mining was carried out continuously from 1865 to 1928, then intermittently until 1940, 
and ore was milled on-site using a variety of 5- to 15-stamp mills and Hg amalgamation 
(Malcolm 1929). In 1938, a six-ton batch treatment cyanide plant was installed at Montague for 
the treatment of concentrates from the active stamp mills, as well as stockpiled concentrate 
(Roach 1940). Most of the tailings from these mills were discharged directly into Mitchell 
Brook, which originates in Lake Loon and drains into Lake Charles (Fig. 55). Previous studies 
have shown that tailings are present in the various wetland areas along Mitchell Brook, and a 
layer of fine tailings was found in a sediment core from Lake Charles, approximately 2.5 km 
downstream of the Montague stamp mills (EPS 1978; Mudroch and Clair 1985). Tailings were 
also deposited in a wetland along Birch Cove Brook, which drains eastward toward Lake Major 
(Faribault 1902). Since the 1980s, several companies have investigated the feasibility of 
extracting gold from the tailings (Jacques Whitford and Associates, Ltd. 1984; Mills 1997). 

 
Distribution of As and Hg in mine tailings 
 
Samples of near-surface tailings and broken-up hardpan material were collected from 31 sites at 
Montague between 2003 and 2007 (Fig. 55). Tailings in the racetrack area are well-oxidized near 
the surface and are partially overlain by hardpan (Fig. 56). As shown in Fig. 57 and Table 11, the 
concentrations of As in the tailings are very high (up to 4.1 wt.%), especially in the broken-up 
scorodite-rich hardpan in the racetrack area (DeSisto et al. 2011). The concentrations of Hg are 
also high reflecting the long history of Hg amalgamation in this district (Fig. 58). Field 
observations show that dusty tailings from this site are occasionally transported toward the east 
and southeast on windy days and may impact residential properties along Montague Mines Road. 
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a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 54. (a) Off-road vehicle jumps constructed from mine tailings in the Montague Gold District. 

(b) Children racing dirt bikes on dusty tailings near a high-volume particulate sampler at 
Montague Gold Mines, September 2004 (photo by Madeleine Corriveau, Queen’s University). 
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(geographic centre of map (decimal degrees): 44.714949°, -63.521709°)
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a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 56. (a) Tailings in racetrack area at Montague showing As-rich hardpan underlying tailings in 

foreground. Layers of arsenopyrite are present in contact with this hardpan, suggesting that it 
formed from oxidation of sulphide concentrates that were dumped on top of the tailings.            
(b) Cross-section through the tailings showing layers of hydrous ferric oxide near the surface. 
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Table 11.  As and Hg concentrations in tailings, Montague Gold District a

Date

(mg/kg) (µg/kg)

T1 2.5 4951651 0458511 11-Jun-03 20700 4030

T1 10 4951651 0458511 11-Jun-03 14300 8390

T2 1 4951555 0458564 11-Jun-03 25500 3540

T2 5 4951555 0458564 11-Jun-03 13700 3180

T3 0 4951509 0458510 11-Jun-03 7130 245

T3 25 4951509 0458510 11-Jun-03 9580 2240

T4 7.5 4951431 0458547 11-Jun-03 5310 6680

T4 20 4951431 0458547 11-Jun-03 2060 1920

T5 1 4951468 0458589 11-Jun-03 18200 1240

T5 6 4951468 0458589 11-Jun-03 4280 873

T6 0 4951511 0458603 11-Jun-03 20700 1390

T6 4 4951511 0458603 11-Jun-03 23700 1590

T6 10 4951511 0458603 11-Jun-03 6230 1500

T7 5 4951523 0458658 11-Jun-03 13900 1060

T7 15 4951523 0458658 11-Jun-03 2140 1030

T8 2.5 4951486 0458649 11-Jun-03 41300 3220

T10 5 4951424 0458644 11-Jun-03 31700 1390

T10 15 4951424 0458644 11-Jun-03 23200 1570

T11 6 4951415 0458743 11-Jun-03 9570 454

T11 15 4951415 0458743 11-Jun-03 2370 746

T11 25 4951415 0458743 11-Jun-03 5700 1810

T12 2.5 4951424 0458776 11-Jun-03 2690 166

T12 25 4951424 0458776 11-Jun-03 2780 1580

T13 0 4951411 0458818 11-Jun-03 1720 450

T13 15 4951411 0458818 11-Jun-03 3420 1510

T14 10 4951490 0458506 8-May-03 2960 703

T15 5 4951395 0458570 8-May-03 14700 2860

a
 Samples from 2005-2007 were taken from a single depth and are not included in this table.

As HgSample

Site

Tailings

Depth

(cm)

Northing

(20T, NAD 83)

Easting

(20T, NAD 83)
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Goldenville Gold District (GD)
GD T1 2 0577356 4997047 9-Jun-03 GD-03-1A 20030101 coarse, brownish sand

GD T1 10 0577356 4997047 9-Jun-03 GD-03-1B 20030102 grey, iridescent lenses (2 cm thick), coarse brn sand

GD T1 13 0577356 4997047 9-Jun-03 GD-03-1C 20030103 reddish-brown oxic layer

GD T2 1 0577358 4997007 9-Jun-03 GD-03-2A 20030104 loose beige-green sand

GD T2 3.5 0577358 4997007 9-Jun-03 GD-03-2B 20030105 3cm thick hard pan, beige-green

GD T2 8 0577358 4997007 9-Jun-03 GD-03-2C 20030106 rusty brown sand lens

GD T3 1 0577361 4996989 9-Jun-03 GD-03-3A 20030107 coarse, brownish material

GD T3 21 0577361 4996989 9-Jun-03 GD-03-3B 20030108 coarse, brownish-grey material

GD T4 1 Tailings in brook immediately below waste rock road 0577361 4996976 9-Jun-03 GD-03-4A 20030109 sediment from slime pool

GD T5 1 0577335 4996951 9-Jun-03 GD-03-5A 20030110 brown-beige layer

GD T5 8 0577335 4996951 9-Jun-03 GD-03-5B 20030111 2cm thick grey lens

GD T6 1 0577315 4996973 9-Jun-03 GD-03-6A 20030112 grey and brown coarse sand

GD T6 17 0577315 4996973 9-Jun-03 GD-03-6B 20030113 oxidized reddish brown layer

GD T7 1 0577293 4997000 9-Jun-03 GD-03-7A 20030114 beige-brown coarse sand

GD T7 14 0577293 4997000 9-Jun-03 GD-03-7B 20030115 reddish-brown oxidized layer

GD T8 1 0577284 4997037 9-Jun-03 GD-03-8A 20030116 brown-grey coarse sand

GD T8 15 0577284 4997037 9-Jun-03 GD-03-8B 20030117 quartz-rich grey layer mixed with brown sand

GD T9 1 0577258 4997015 9-Jun-03 GD-03-9A 20030118 coarse brown sand

GD T9 13 0577258 4997015 9-Jun-03 GD-03-9B 20030119 2 cm thick grey lens

GD T10 1 0577271 4996990 9-Jun-03 GD-03-10A 20030120 coarse brown sand

GD T10 8 0577271 4996990 9-Jun-03 GD-03-10B 20030121 reddish-brown layer

GD T10 20 0577271 4996990 9-Jun-03 GD-03-10C 20030122 brown-yellow hard pan

GD T11 1 0577289 4996966 9-Jun-03 GD-03-11A 20030123 moist muck

GD T11 10 0577289 4996966 9-Jun-03 GD-03-11B 20030124 reddish-brown lens

GD T12 1 0577307 4996923 9-Jun-03 GD-03-12A 20030125 mucky, grey clay-like material

GD T12 5 0577307 4996923 9-Jun-03 GD-03-12B 20030126 reddish-brown muck

GD T12 19 0577307 4996923 9-Jun-03 GD-03-12C 20030127 grey clay-like material

Racetrack

Between shack and water pit

Middle of racetrack

Middle of racing circle in a low dip

Tailings description
GSCA

Lab ID #

Gold 

District

Subsample

ID

Northing

(20T,

NAD 83)

Easting

(20T,

NAD 83)

Tailings

Depth

(cm)

Site description Date
Sample

Site

Coarse surface tails with thick grey lenses

Raised area near bales of hay

Surface of wind-blown ATV tracks

Near beer shack and 4x4 Rally sign

Pit at edge of tailings field near Gegogan Brook

Hardpan crust S of stamp mill foundation

Edge of racetrack near stream and wetland



Tailings description
GSCA

Lab ID #

Gold 

District

Subsample

ID

Northing

(20T,

NAD 83)

Easting

(20T,

NAD 83)

Tailings

Depth

(cm)

Site description Date
Sample

Site

GD T13 1 0577267 4996926 9-Jun-03 GD-03-13A 20030128 coarse brown-beige sand

GD T13 6 0577267 4996926 9-Jun-03 GD-03-13B 20030129 reddish-brown oxidized layer

GD T13 8 0577267 4996926 9-Jun-03 GD-03-13C 20030130 grey, hard clay-like lens

GD T15 1 0577236 4996961 9-Jun-03 GD-03-15A 20030131 colourful hard pan, reddish-brown surf w/ grn-yellow

GD T15 5 0577236 4996961 9-Jun-03 GD-03-15B 20030132 grey-purple occurring in lenses

GD T15 8 0577236 4996961 9-Jun-03 GD-03-15C 20030133 yellow-green pieces

GD T16 4 0577218 4997024 9-Jun-03 GD-03-16A 20030134 coarse beige-brown sand

GD T16 8 0577218 4997024 9-Jun-03 GD-03-16B 20030135 yellow-green tails near hard pan

GD T17 1
Oxidized sulphide concentrate near mill foundation

surrounded by plastic bags
0577362 4997053 9-Jun-03 GD-03-17A 20030136 grey-green fine-grained fluffy material

GD T1 0-5
Mint-green residue on surface immediately NW of the Stuart Shaft 

between stamp mill foundation and race track.
0577345 4997052 9-Dec-05 GD05-T01 - mint-green, very fine grained with bits of wood and plastic

GD T2 0-5 Centre of racetrack, ~2/3 of the way towards finish line. 0577291 4996990 9-Dec-05 GD05-T02 - dark brown tails with abundant chips of hardpan on the surface

GD T3 0-5 Broken-up hardpan at the end of racetrack. 0577239 4996956 9-Dec-05 GD05-T03 -
olive-green to light grey tails with abundant hardpan.

Overlies solid hardpan that is ~20 cm thick.

GD T4 0-5
At the margin of the tails on the northwest side of raceway

(~25 m to north) and ~15 m before the beer shack
0577278 4997034 9-Dec-05 GD05-T04 -

light grey, sandy wind-blown tailings overlying brown to light yellow 

hardpan

GD T5 0-5
Raised knoll adjacent to Gegogan Brook,

~100 m south of stamp mill foundation.
0577334 4996921 9-Dec-05 GD05-T05 -

greenish, very fine grained green to yellow tails on top of very fine 

grained grey, clay-rich tails

GD T1 0-5 Along edge of Gegogan Brook, middle of ATV track 0576920 4996946 23-Nov-06 GD-06-T1 -
dark-grey/brown tails with rusty lenses, silty sand, well saturated; 

likely higher organic matter

GD T2 0-5 Along edge of Gegogan Brook, middle of ATV track 0577062 4996891 23-Nov-06 GD-06-T2 -
sandier tails, minor rusty material (coarse sand), medium 

grey/brown, reasonably well-drained

GD T3 0-5 South side of main tails area, north of brook & south of tires 0577282 4996922 23-Nov-06 GD-06-T3 - olive-green top cm underlying medium grey unoxidized tails

GD T4 0-5
N of stream; S edge of main tails; tires to W;

South edge of parking lot during 4X4 Rally
0577322 4996922 23-Nov-06 GD-06-T4 -

surface silty sand underlying finer clay, medium grey; olive green 

top 3cm

GD T5 0-10
Small hill in center of parking lot area, 

some ATV & dirt bike tracks
0577321 4996966 23-Nov-06 GD-06-T5 -

sandy, roots in tailings, small pieces of hardpan,

top cm looks winnowed

GD T6 0-10
Northern edge of parking lot, south of tires

western end; fluvial erosion
0577296 4996968 23-Nov-06 GD-06-T6 -

homogeneous sandy in top 10cm; brownish grey; 

thin medium grey silty lenses

GD T7 0-10 Tailings near west end of race track 0577274 4996989 23-Nov-06 GD-06-T7 -
sandy, greyish brown, well drained, top 0.5cm winnowed,

minor scorodite chunks

GD T8 0-10
Far end of race track (west) entrance of ATV

trails along Gegogan Brook
0577239 4996956 23-Nov-06 GD-06-T8 -

scorodite chunks in hardpan; mostly sandy; well drained; brownish 

grey

GD T9 0-10 Tailings in front of beer shack 0577267 4997022 23-Nov-06 GD-06-T9 -
well homogenized, silty medium grey lenses & minor rusty lense, 

grey-brown sandy tails

GD T10 0-10 East end of race track 0577327 4997028 23-Nov-06 GD-06-T10 -
scorodite hardpan at 10 cm, lens of rusty material at 5 cm (iron 

staining), brown-grey sandy

GD T11 0-5 Wind-blown tailings accumulation near stamp-mill foundation 0577329 4997076 23-Nov-06 GD-06-T11 -

surface veneer of small slate pebbles, wind blown, small bit of 

moss, homogeneous greenish-grey, sandy, top winnowed, minor 

root material

GD T12 0-5 Mix of tailings and gravel on entrance road to mine site 0577371 4997141 23-Nov-06 GD-06-T12 - green-grey, sandy with rocks

GD T13 0-5 Light-green mill residue on surface near mill foundation 0577344 4997050 23-Nov-06 GD-06-T13 -
scorodite-rich, powdery, light pistachio-green varies to grey, slight 

sulfur odor

Shallow hole at edge of racetrack near stream and wetland

Harpan near end of racetrack

Behind water pit
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Lab ID #
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Montague Gold District (MG)
MG T1 2.5 0458511 4951651 11-Jun-03 MG-03-1A 20030137 fine grey sand intermixed with organics

MG T1 10 0458511 4951651 11-Jun-03 MG-03-1B 20030138 grey fine clay-like tailings

MG T2 1 0458564 4951555 11-Jun-03 MG-03-2A 20030139 brown fine material

MG T2 5 0458564 4951555 11-Jun-03 MG-03-2B 20030140 grey, clay-like

MG T3 0 0458510 4951509 11-Jun-03 MG-03-3A 20030141 brown coarse sand

MG T3 25 0458510 4951509 11-Jun-03 MG-03-3B 20030142 grey coarse tailings

MG T4 7.5 0458547 4951431 11-Jun-03 MG-03-4A 20030143 below organic layer >5cm, many rootlets, dk brown

MG T4 20 0458547 4951431 11-Jun-03 MG-03-4B 20030144 wet, coarse grey layer

MG T5 1 0458589 4951468 11-Jun-03 MG-03-5A 20030145 loose crumbly dk brn bits then reddish thin layer

MG T5 6 0458589 4951468 11-Jun-03 MG-03-5B 20030146 coarse grey material

MG T6 0 0458603 4951511 11-Jun-03 MG-03-6A 20030147 coarse dark brown bits

MG T6 4 0458603 4951511 11-Jun-03 MG-03-6B 20030148 reddish brown, almost burgandy-rusty color

MG T6 10 0458603 4951511 11-Jun-03 MG-03-6C 20030149 coarse, grey clay-like material

MG T7 5 0458658 4951523 11-Jun-03 MG-03-7A 20030150 brown with coarse bits graduating to greenish-brn

MG T7 15 0458658 4951523 11-Jun-03 MG-03-7B 20030151 coarse grey layer

MG T8 2.5 Hardpan area not far from jumps 0458649 4951486 11-Jun-03 MG-03-8A 20030152 coarse beige-brown hardpan + tails over solid hardpan

MG T10 5 0458644 4951424 11-Jun-03 MG-03-10A 20030153 dry coarse beige-brown

MG T10 15 0458644 4951424 11-Jun-03 MG-03-10B 20030154 dark brown material

MG T11 6 0458743 4951415 11-Jun-03 MG-03-11A 20030155 coarse brown material

MG T11 15 0458743 4951415 11-Jun-03 MG-03-11B 20030156 coarse grey material

MG T11 25 0458743 4951415 11-Jun-03 MG-03-11C 20030157 grey-green clay-like, fine

MG T12 2.5 0458776 4951424 11-Jun-03 MG-03-12A 20030158 beige-brown, coarse windblown tailings

MG T12 25 0458776 4951424 11-Jun-03 MG-03-12B 20030159 reddish coarse layer

MG T13 0 0458818 4951411 11-Jun-03 MG-03-13A 20030160 moist brown coarse layers

MG T13 15 0458818 4951411 11-Jun-03 MG-03-13B 20030161 coarse dark browm material

MG T14 10 Disturbed, sandy tails on N edge of racetrack area 0458506 4951490 8-May-03 MG 03 T14A 195981 brown sandy-silty tails

MG T15 5 Tailings along bank of Mitchell Brook 0458570 4951395 8-May-03 MG 03 T15B 195988 grey sandy tails along streambanks

MG T1 0-6
Surface tailings that have been disturbed by ATV activity.  Sample 

site is underlain by hardpan material.
0458648 4951466 25-Nov-05 MG05-T01 -

Medium brown tailings with abundant chunks of yellow-green hardpan 

between 1 mm and 1cm in size

MG T2 0-5
Surface tailings in middle of ATV / dirtbike racetrack.

Sample site is underlain by hardpan material.
0458668 4951507 25-Nov-05 MG05-T02 -

Light brown, medium grained tails with no larger hardpan chunks. The 

underlying hardpan layer is similar to that of site MG05-T1 but has 

additional reddish material.

MG T3 0-15
Sample from the NW corner of the tailings area. These are much 

finer grained and there is no hardpan developed.
0458559 4951535 25-Nov-05 MG05-T03 -

Sample consists of ~30 cm of alternating brown, red and reddish-brown 

tails with variable amounts of clay size material and fine grained silt. This 

material sits on medium grey unoxidized tailings.

MG T4 15-20
SW corner of the tailings area located ~20 m inside the grassed-over, 

wetland area alongside Mitchell Brook.  Surface is waterlogged.
0458564 4951442 25-Nov-05 MG05-T04 -

15 cm of organic-rich dark-brown organic-rich sediments overlying 

fine grained silty light grey tails. Sample represents the transition 

from overlying organics to underlying silty tails.

MG T1 0-10 Bank for ATV's in south corner of main tails area (in ATV track) 0458640 4951422 3-Nov-06 MG-06-T1 -
olive-green sandy tails, scorodite nearby

but not obvious in sample

MG T2 0-10
Sandy, scorodite-rich tails in hardpan area

(~5-10cm of re-worked tails over hardpan)
0458635 4951481 3-Nov-06 MG-06-T2 - olive-green tails, some coarse chunks

MG T3 0-10 Top of large tails mound in middle of ATV track 0458605 4951458 3-Nov-06 MG-06-T3 - sandy, grey-green tails

MG T4 0-10 Small ATV bank on north side of main tails 0458549 4951514 3-Nov-06 MG-06-T4 - tails are brown, slightly finer grained, no obvious hardpan

MG T5 0-10 "New" jump/bank in NE corner of tails 0458578 4951548 3-Nov-06 MG-06-T5 -
grey, unoxidized tails mixed with brown oxic tails, no obvious 

hardpan, tails seem to be quite fine-grained

MG T6 0-10 Fine-grained tails in NE corner of tails 0458554 4951580 3-Nov-06 MG-06-T6 - clay-rich surface in ATV track leading to rock-filled tails area

MG T7 0-10
Large double-jump with culvert on east edge of

main tails near woods
0458620 4951537 3-Nov-06 MG-06-T7 - olive-green, sandy tails, no hardpan

MG T8 0-10 Large bank on SE corner of main tails 0458685 4951527 3-Nov-06 MG-06-T8 - olive-green/brown sandy tails

MG T9 0-10 Middle of access track on "old" tails 0458747 4951417 3-Nov-06 MG-06-T9 - dark brown sandy tails

MG T10 0-10 In center of well-used ATV access track 0458803 4951429 3-Nov-06 MG-06-T10 -
light brown/grey tails with rusty blebs, appears to be some 

hardpan on surface

MG T11 0-10
Path leading onto private property, tails visible leading through 

woods on property, crown boundary line clearly blazed
0458843 4951433 3-Nov-06 MG-06-T11 - dark brown, sandy tails

MG T12 0-5 Middle of road near mill foundation 0458754 4951297 3-Nov-06 MG-06-T12 -
light brown tails with dark grey & rusty brown lenses, sample 

seems heavy, possible sulfides?

MG T13 0-5 Junction of roads leading past main mill site 0458884 4951363 3-Nov-06 MG-06-T13 - light-grey, sandy tails, no obvious hardpan/ rusty lenses

MG T14 0-5
Main access road to mine, ~ 25m away from

parking area, on edge of puddle
0458897 4951417 3-Nov-06 MG-06-T14 - sample is a mix of sandy tails(?) & fine gravel (slate & quartz)

MG S28 0-5
Overgrown tailings deposit in woods SE of main tailings area and 

due east of bog along Mitchell Brook
0459005 4951238 27-Aug-07 MG07-S28 20070193

Dark grey sandy tailings buried below spruce needles - appear to 

have run westward from old stamp mill on hill above wetland. 

2nd transect over tails; ripped up racetrack area;

puddle in hole filled with red mucky water

Centre of racetrack near sedge islands

NE edge of racetrack behind ATV jumps with pylons, uniform, med 

grey tails with no obvious oxidation

Dry deep rutted turn of racetrack behind hardpan brook

Older tailings south of racetrack, closer to stamp mill sites

Middle of older tailings, surface is windblown

Edge of older tailings near edge of sedges

Bog N of main tails areasfilled with quartzite boulders and

thin tailings; many dead tree roots, horsetails

Northern edge of ATV racecourse on tailings with pylons;

standing surface waters over brown, clay-rich tails

Overgrown tailings in wetland adjacent to Mitchell Brook

Disturbed, sandy tails on N edge of racetrack area



Tailings description
GSCA

Lab ID #

Gold 

District

Subsample

ID

Northing

(20T,

NAD 83)

Easting

(20T,

NAD 83)

Tailings

Depth

(cm)

Site description Date
Sample

Site



Total Organic Inorganic Ag   Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs Cu

carbon carbon carbon ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

LECO LECO LECO (µg/kg) (% dry wt.) (mg/kg) (µg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(% dry wt.) (% dry wt.) (% dry wt.) DL = 2 0.01 0.1 0.2 1 0.5 0.1 0.02 0.01 0.01 0.1 0.1 0.5 0.02 0.01

Goldenville Gold District (GD)
GD T1 2 0.21 0.21 0.00 356 0.53 21527 747 < 1 18.2 na 1.16 0.07 0.08 na 3.4 8.0 na 12.74

GD T1 10 0.28 0.22 0.06 408 1.10 15031 387 1 37.2 na 1.27 0.08 0.12 na 4.4 16.4 na 12.67

GD T1 13 0.45 0.30 0.15 562 0.65 23917 1155 < 1 45.6 na 2.18 0.12 0.09 na 7.6 11.5 na 14.86

GD T2 1 0.09 0.09 0.00 591 0.44 29196 518 < 1 13.0 na 2.39 0.07 0.09 na 1.6 7.8 na 6.82

GD T2 3.5 0.12 0.07 0.05 530 0.42 39382 744 < 1 14.7 na 2.08 0.02 0.15 na 1.6 6.8 na 15.18

GD T2 8 0.04 0.03 0.01 68 0.56 6630 15 < 1 12.0 na 0.27 0.07 0.08 na 1.8 8.8 na 4.02

GD T3 1 0.20 0.19 0.01 73 0.57 2942 182 < 1 19.5 na 0.31 0.13 0.10 na 4.9 8.3 na 17.38

GD T3 21 0.09 0.07 0.02 72 0.69 858 20 < 1 17.3 na 0.25 0.20 0.15 na 7.5 10.3 na 29.80

GD T4 1 0.58 0.50 0.08 74 0.53 3766 116 < 1 16.3 na 0.26 0.10 0.09 na 2.5 6.8 na 10.18

GD T5 1 0.17 0.06 0.11 21 0.56 796 9 < 1 13.2 na 0.13 0.40 0.05 na 4.0 8.3 na 8.88

GD T5 8 0.27 0.16 0.11 109 0.99 1630 84 < 1 24.2 na 0.37 0.61 0.26 na 12.3 14.2 na 34.52

GD T6 1 0.16 0.16 0.00 180 0.91 12600 344 < 1 21.1 na 0.62 0.20 0.28 na 7.1 11.2 na 16.32

GD T6 17 0.06 0.06 0.00 103 0.66 6239 813 < 1 13.3 na 0.31 0.11 0.04 na 3.2 8.5 na 8.90

GD T7 1 0.13 0.12 0.01 430 0.53 21299 315 < 1 15.4 na 1.90 0.07 0.10 na 3.9 8.6 na 10.56

GD T7 14 0.07 0.07 0.00 110 0.58 7424 134 < 1 15.8 na 0.40 0.09 0.02 na 1.5 7.8 na 4.33

GD T8 1 0.13 0.13 0.00 182 1.13 4087 231 < 1 22.0 na 0.54 0.16 0.17 na 25.7 14.2 na 37.43

GD T8 15 0.15 0.14 0.01 409 0.58 6469 1976 < 1 13.8 na 0.97 0.09 0.17 na 17.9 8.4 na 14.52

GD T9 1 0.16 0.14 0.02 202 0.66 10558 803 1 14.6 na 0.72 0.11 0.08 na 5.1 9.2 na 13.85

GD T9 13 0.21 0.20 0.01 190 1.34 4302 259 1 36.7 na 0.76 0.13 0.41 na 16.8 18.8 na 6.46

GD T10 1 0.12 0.12 0.00 119 0.59 9217 113 < 1 12.8 na 0.49 0.07 0.06 na 2.4 7.1 na 8.13

GD T10 8 0.07 0.07 0.00 96 0.66 2609 68 < 1 16.7 na 0.33 0.09 0.09 na 9.0 8.9 na 9.90

GD T10 20 0.09 0.07 0.02 271 0.45 47414 1252 < 1 18.0 na 0.85 0.01 0.21 na 2.5 11.7 na 12.24

GD T11 1 0.19 0.08 0.11 56 0.64 1090 61 < 1 16.3 na 0.20 0.49 0.13 na 8.1 9.5 na 25.96

GD T11 10 0.13 0.06 0.07 84 0.66 1530 51 < 1 17.7 na 0.21 0.28 0.09 na 22.7 10.1 na 22.13

GD T12 1 0.43 0.13 0.30 135 1.36 2846 379 < 1 33.7 na 0.43 0.94 0.11 na 9.2 16.6 na 27.27

GD T12 5 0.16 0.12 0.04 143 1.29 3134 170 1 40.9 na 0.46 0.32 0.15 na 10.5 17.4 na 30.98

GD T12 19 0.40 0.17 0.23 107 1.52 1475 117 1 45.4 na 0.37 0.74 0.10 na 9.5 21.2 na 21.77

Tailings

Depth

(cm)

Sample

Site

Gold 

District



Total Organic Inorganic Ag   Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs Cu

carbon carbon carbon ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

LECO LECO LECO (µg/kg) (% dry wt.) (mg/kg) (µg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(% dry wt.) (% dry wt.) (% dry wt.) DL = 2 0.01 0.1 0.2 1 0.5 0.1 0.02 0.01 0.01 0.1 0.1 0.5 0.02 0.01

Tailings

Depth

(cm)

Sample

Site

Gold 

District

GD T13 1 0.55 0.37 0.18 51 0.67 1846 238 < 1 16.9 na 0.18 0.68 0.10 na 5.3 8.0 na 17.66

GD T13 6 0.36 0.25 0.11 141 1.18 4712 260 < 1 37.7 na 0.43 0.74 0.23 na 12.1 15.1 na 32.80

GD T13 8 0.46 0.20 0.26 110 1.49 686 164 1 49.0 na 0.36 0.74 0.11 na 7.6 19.7 na 22.67

GD T15 1 0.14 0.14 0.00 231 0.31 39662 322 < 1 11.2 na 1.27 0.03 0.04 na 2.0 4.2 na 12.06

GD T15 5 0.13 0.13 0.00 53 0.06 3689 171 < 1 3.9 na 0.25 <0.01 <0.01 na 0.5 0.5 na 2.23

GD T15 8 0.45 0.25 0.20 4263 0.07 33264 16990 < 1 16.0 na 21.69 0.01 0.12 na 8.1 5.0 na 76.22

GD T16 4 0.19 0.15 0.04 125 0.72 8256 118 1 17.5 na 0.53 0.11 0.12 na 6.7 10.0 na 9.08

GD T16 8 1.02 0.62 0.40 4774 0.04 29678 9414 < 1 6.8 na 15.05 <0.01 0.16 na 19.1 7.6 na 138.33

GD T17 1 0.95 0.74 0.21 7314 0.02 30430 5509 < 1 13.7 na 21.54 <0.01 0.29 na 4.1 5.0 na 136.85

GD T1 0-5 0.20 0.17 0.03 8085 0.04 193200 7609 <1 8.7 <0.1 19.25 <0.01 0.41 5.3 5.4 4.3 0.18 198.39

GD T2 0-5 0.15 0.14 0.01 217 0.64 13300 177 <1 12.2 <0.1 0.75 0.08 0.13 20.1 3.1 7.8 0.77 11.52

GD T3 0-5 0.12 0.12 0.00 2151 0.15 86600 3441 <1 16.5 <0.1 7.24 0.01 0.07 14.5 21.2 5.2 0.43 49.87

GD T4 0-5 0.12 0.11 0.01 219 0.64 13500 114 <1 11.3 0.1 0.80 0.10 0.10 18.6 4.1 8.3 0.75 7.35

GD T5 0-5 0.29 0.11 0.18 107 0.97 5373 315 <1 18.2 <0.1 0.34 0.73 0.20 48.3 7.7 10.5 1.19 27.91

GD T1 0-5 0.17 0.15 0.02 74 0.68 5222 172 <1 13.0 0.1 0.37 0.12 0.17 27.1 3.5 9.9 0.82 11.37

GD T2 0-5 0.18 0.18 0.00 47 0.60 3144 21 <1 11.7 0.1 0.25 0.08 0.11 21.2 2.7 9.0 0.82 7.55

GD T3 0-5 0.41 0.16 0.25 123 1.33 1776 160 1 34.2 0.3 0.41 1.02 0.15 59.9 9.5 18.6 1.10 29.29

GD T4 0-5 0.17 0.13 0.04 92 0.97 6186 187 1 95.6 0.2 0.32 0.39 0.19 48.5 7.4 10.8 1.28 24.74

GD T5 0-10 0.08 0.08 0.00 61 0.46 7239 41 1 9.9 0.1 0.21 0.05 0.07 11.5 1.1 6.1 0.65 2.21

GD T6 0-10 0.16 0.06 0.10 76 0.63 1007 93 2 12.8 0.1 0.21 0.34 0.17 26.9 6.9 8.3 0.79 26.81

GD T7 0-10 0.08 0.07 0.01 127 0.61 4120 56 <1 14.3 0.1 0.45 0.09 0.21 26.3 8.6 8.3 0.88 19.48

GD T8 0-10 0.14 0.12 0.02 186 0.65 8461 175 <1 15.3 0.1 0.77 0.10 0.13 28.3 4.8 9.9 0.91 12.20

GD T9 0-10 0.13 0.12 0.01 149 0.67 2698 101 1 12.4 0.2 0.46 0.09 0.15 29.7 10.4 9.1 0.79 23.38

GD T10 0-10 0.09 0.07 0.02 306 0.63 12600 598 <1 15.9 0.1 1.09 0.08 0.17 27.9 10.2 9.2 0.82 16.92

GD T11 0-5 0.12 0.11 0.01 86 0.44 4967 41 <1 11.9 0.1 0.38 0.06 0.05 13.5 2.5 6.9 0.59 6.73

GD T12 0-5 0.58 0.51 0.07 224 1.36 17200 457 2 61.5 0.3 0.65 0.11 0.17 24.4 4.6 24.9 3.10 11.68

GD T13 0-5 0.10 0.10 0.00 5161 0.01 209000 5574 <1 6.8 <0.1 15.12 <0.01 0.22 4.9 10.9 2.8 0.10 176.20



Total Organic Inorganic Ag   Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs Cu

carbon carbon carbon ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

LECO LECO LECO (µg/kg) (% dry wt.) (mg/kg) (µg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(% dry wt.) (% dry wt.) (% dry wt.) DL = 2 0.01 0.1 0.2 1 0.5 0.1 0.02 0.01 0.01 0.1 0.1 0.5 0.02 0.01

Tailings

Depth

(cm)

Sample

Site

Gold 

District

Montague Gold District (MG)
MG T1 2.5 1.22 1.22 0.00 351 1.29 20720 516 5 145.6 na 2.34 0.54 0.80 na 37.4 16.1 na 100.18

MG T1 10 0.46 0.23 0.23 236 1.54 14299 227 1 53.4 na 1.74 0.56 0.31 na 25.4 19.5 na 83.34

MG T2 1 0.80 0.68 0.12 377 1.42 25482 763 2 98.4 na 2.18 0.64 0.73 na 33.8 18.0 na 124.54

MG T2 5 0.51 0.26 0.25 278 1.44 13674 423 1 35.7 na 1.43 0.55 0.46 na 22.1 17.3 na 95.07

MG T3 0 0.12 0.09 0.03 36 0.94 7130 62 1 37.7 na 0.56 0.13 0.19 na 4.3 10.5 na 38.54

MG T3 25 0.49 0.16 0.33 138 1.04 9580 174 1 23.3 na 0.90 0.51 0.49 na 18.8 12.3 na 75.62

MG T4 7.5 15.55 15.55 0.00 334 2.64 5312 793 3 116.4 na 1.31 0.38 1.05 na 75.6 21.8 na 74.50

MG T4 20 0.39 0.35 0.04 69 1.14 2061 227 2 26.5 na 0.38 0.11 0.24 na 8.6 13.4 na 40.79

MG T5 1 0.29 0.22 0.07 147 1.10 18168 275 1 41.0 na 1.05 0.28 0.31 na 21.0 13.1 na 75.27

MG T5 6 0.36 0.05 0.31 80 1.05 4282 156 2 23.0 na 0.56 0.53 0.14 na 12.1 12.3 na 48.05

MG T6 0 0.24 0.16 0.08 174 1.08 20707 335 1 29.5 na 1.13 0.34 0.34 na 22.7 13.3 na 109.26

MG T6 4 0.23 0.10 0.13 185 0.94 23682 225 1 28.4 na 1.16 0.53 0.17 na 24.2 11.5 na 43.88

MG T6 10 0.38 0.11 0.27 113 1.03 6229 109 1 22.6 na 0.66 0.48 0.24 na 17.3 12.3 na 55.10

MG T7 5 0.23 0.12 0.11 135 1.08 13946 319 1 24.9 na 0.83 0.31 0.22 na 17.4 13.1 na 76.37

MG T7 15 0.41 0.04 0.37 49 1.13 2139 62 1 26.0 na 0.31 0.71 0.12 na 8.0 13.5 na 30.66

MG T8 2.5 0.12 0.10 0.02 719 0.70 41299 1378 1 22.3 na 4.50 0.05 0.19 na 2.3 10.9 na 33.59

MG T10 5 0.09 0.08 0.01 258 1.01 31652 411 1 31.9 na 1.69 0.08 0.23 na 3.3 13.6 na 31.23

MG T10 15 0.06 0.06 0.00 228 1.00 23249 334 1 25.6 na 1.60 0.09 0.21 na 3.4 13.2 na 18.62

MG T11 6 0.11 0.11 0.00 85 1.24 9574 244 1 30.9 na 0.56 0.13 0.16 na 9.7 14.6 na 30.41

MG T11 15 0.17 0.07 0.10 61 1.23 2373 167 2 32.0 na 0.42 0.34 0.14 na 16.0 14.7 na 45.28

MG T11 25 0.10 0.09 0.01 116 1.83 5704 314 1 60.2 na 0.71 0.30 0.22 na 23.1 22.8 na 74.87

MG T12 2.5 0.06 0.06 0.00 103 1.17 2691 1012 1 27.8 na 0.25 0.11 0.09 na 7.6 13.8 na 25.18

MG T12 25 0.05 0.04 0.01 138 1.21 2783 1256 2 33.7 na 0.47 0.14 0.34 na 18.3 15.7 na 105.97

MG T13 0 0.11 0.05 0.06 34 1.04 1719 278 1 24.0 na 0.25 0.19 0.08 na 9.8 12.3 na 36.25

MG T13 15 0.13 0.12 0.01 101 1.19 3422 244 2 32.8 na 0.65 0.14 0.22 na 10.9 14.4 na 79.63

MG T14 10 0.11 0.08 0.03 83 1.14 2958 232 1 29.4 na 0.61 0.14 0.14 na 8.2 14.0 na 59.41

MG T15 5 0.74 0.74 0.00 251 1.22 14737 409 2 44.1 na 1.57 0.65 0.46 na 23.4 15.0 na 94.72

MG T1 0-6 0.07 0.06 0.01 465 0.71 40100 2342 3 22.2 <0.1 2.69 0.05 0.14 25.2 1.9 9.5 2.53 34.30

MG T2 0-5 0.09 0.06 0.03 186 1.13 16900 322 1 29.6 0.3 1.17 0.09 0.16 30.5 6.7 11.7 3.31 51.91

MG T3 0-15 0.55 0.06 0.49 404 1.27 19100 673 5 97.6 0.3 1.94 0.42 0.69 38.4 21.4 13.3 3.05 120.37

MG T4 15-20 0.16 0.15 0.01 367 0.64 18900 1283 <1 13.2 <0.1 1.32 0.06 0.08 15.2 3.4 8.4 0.91 10.69

MG T1 0-10 0.12 0.12 0.00 289 1.12 16000 589 1 35.7 0.2 2.09 0.09 0.36 45.1 3.9 13.8 2.87 59.76

MG T2 0-10 0.07 0.07 0.00 210 0.69 24500 472 <1 20.5 0.2 1.32 0.03 0.07 23.1 1.1 8.8 2.58 7.98

MG T3 0-10 0.08 0.08 0.00 145 1.07 17000 224 <1 27.7 0.2 1.08 0.08 0.25 29.8 4.4 11.8 3.14 27.09

MG T4 0-10 0.18 0.18 0.00 133 1.04 13900 349 1 41.6 0.3 0.95 0.28 0.34 26.5 9.4 10.6 2.60 82.09

MG T5 0-10 0.43 0.33 0.10 307 1.37 17700 618 1 61.2 0.3 1.89 0.41 0.65 35.4 25.3 14.2 3.41 110.55

MG T6 0-10 2.66 2.46 0.20 670 1.62 20500 749 2 171.0 0.7 4.13 0.40 1.63 47.6 80.4 16.2 3.54 153.34

MG T7 0-10 0.23 0.23 0.00 123 1.15 9117 207 <1 26.5 0.2 0.84 0.33 0.25 28.1 14.3 12.6 3.02 67.49

MG T8 0-10 0.16 0.08 0.08 110 1.12 9199 296 <1 24.8 0.1 0.70 0.25 0.18 27.9 10.3 12.0 2.80 56.91

MG T9 0-10 0.14 0.13 0.01 204 1.08 26600 567 <1 28.2 0.2 1.71 0.08 0.16 40.3 4.4 12.6 3.49 14.51

MG T10 0-10 0.08 0.07 0.01 141 1.04 26600 235 <1 25.7 0.1 1.13 0.08 0.06 32.0 3.8 12.0 3.22 11.95

MG T11 0-10 0.63 0.63 0.00 106 1.13 5365 248 <1 27.0 0.3 0.80 0.13 0.17 39.4 10.6 13.1 3.34 45.34

MG T12 0-5 0.44 0.37 0.07 336 0.67 13000 2710 <1 24.7 0.1 1.59 0.04 0.25 29.7 2.2 10.0 1.96 37.51

MG T13 0-5 0.09 0.08 0.01 160 1.08 1028 136 <1 22.8 0.2 0.86 0.14 0.38 39.4 8.5 11.2 2.90 101.37

MG T14 0-5 0.35 0.35 0.00 25 0.84 1001 45 <1 20.7 0.2 0.17 0.12 0.10 30.0 5.2 11.7 1.97 27.61

MG S28 0-5 1.72 1.12 0.60 914 0.34 1860 3496 <20 5.7 na 3.99 0.02 0.13 na 1.1 2.4 na 32.46



Total Organic Inorganic Ag   Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs Cu

carbon carbon carbon ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

LECO LECO LECO (µg/kg) (% dry wt.) (mg/kg) (µg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(% dry wt.) (% dry wt.) (% dry wt.) DL = 2 0.01 0.1 0.2 1 0.5 0.1 0.02 0.01 0.01 0.1 0.1 0.5 0.02 0.01

Tailings

Depth

(cm)

Sample

Site

Gold 

District

Min. 0.04 0.03 0.00 21 0.01 686 8.5 < 1 3.9 <0.1 0.13 <0.01 <0.01 4.9 0.5 0.5 0.10 2.21

Max. 15.55 15.55 0.60 8085 2.64 209000 16990 5 171.0 0.7 21.69 1.02 1.63 59.9 80.4 24.9 3.54 198.39

Mean 0.44 0.37 0.08 504 0.89 16637 901 1 29.9 0.2 1.91 0.25 0.22 28.9 11.0 11.5 1.85 43.09

Median 0.17 0.12 0.02 144 0.96 8789 268 1 22.9 0.2 0.76 0.13 0.16 28.0 7.7 11.4 1.62 28.60

n 100 100 100 100 100 100 100 47 100 29 100 95 99 36 100 100 36 100

Std Dev 1.56 1.56 0.12 1311 0.43 29468 2181 1 26.8 0.1 4.00 0.23 0.22 12.1 12.3 4.4 1.15 40.86

95th pctl 0.95 0.74 0.31 2257 1.49 40160 3597 3 95.7 0.3 7.63 0.73 0.65 48.4 25.4 19.5 3.43 125.16

90th pctl 0.58 0.50 0.25 565 1.36 30552 1438 2 49.4 0.3 2.42 0.63 0.41 46.4 22.7 17.3 3.33 101.83

75th pctl 0.39 0.20 0.11 293 1.14 19450 603 2 33.7 0.3 1.47 0.39 0.24 36.2 12.8 13.9 3.03 59.50

50th pctl 0.17 0.12 0.02 144 0.96 8789 268 1 22.9 0.2 0.76 0.13 0.16 28.0 7.7 11.4 1.62 28.60

25th pctl 0.12 0.08 0.00 100 0.63 3142 159 1 15.2 0.1 0.38 0.08 0.10 22.6 3.9 8.4 0.81 12.56

    Notes: na = not analyzed; DL = detection limit
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Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb Ni P Pb Rb

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(% dry wt.) (mg/kg) (mg/kg) (mg/kg) (µg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg)

0.01 0.1 0.1 0.02 5 0.02 0.01 0.5 0.1 0.01 1 0.01 0.001 0.02 0.1 0.001 0.01 0.1

Goldenville Gold District (GD)
GD T1 2 3.12 1.7 na na 1637 na 0.09 7.4 na 0.39 184 0.87 0.002 na 8.3 0.047 94.50 na

GD T1 10 3.67 3.5 na na 2332 na 0.17 16.3 na 0.77 346 2.53 0.002 na 12.5 0.048 96.99 na

GD T1 13 4.12 2.2 na na 4008 na 0.10 16.3 na 0.47 286 2.00 0.002 na 10.7 0.074 201.29 na

GD T2 1 3.79 1.6 na na 897 na 0.08 5.8 na 0.34 112 1.09 0.001 na 9.1 0.055 173.82 na

GD T2 3.5 4.26 1.5 na na 980 na 0.07 5.6 na 0.33 101 1.08 0.001 na 9.3 0.039 176.85 na

GD T2 8 2.29 1.7 na na 88 na 0.09 6.2 na 0.40 114 0.66 0.001 na 9.0 0.040 28.02 na

GD T3 1 1.66 1.7 na na 111 na 0.08 12.0 na 0.42 275 0.51 0.002 na 12.4 0.051 28.90 na

GD T3 21 1.76 2.1 na na 219 na 0.14 14.7 na 0.50 487 0.33 0.001 na 20.4 0.052 19.15 na

GD T4 1 2.06 1.6 na na 325 na 0.07 9.4 na 0.39 145 0.38 0.002 na 8.1 0.042 28.11 na

GD T5 1 1.30 1.8 na na 52 na 0.11 11.4 na 0.41 301 0.62 0.001 na 12.2 0.036 11.07 na

GD T5 8 2.25 3.0 na na 418 na 0.19 24.9 na 0.69 474 0.80 0.002 na 42.4 0.071 27.95 na

GD T6 1 3.40 2.8 na na 354 na 0.15 22.6 na 0.70 395 0.44 0.002 na 16.2 0.055 33.70 na

GD T6 17 2.38 1.9 na na 171 na 0.11 12.5 na 0.48 191 0.40 0.001 na 10.8 0.058 25.81 na

GD T7 1 3.16 1.9 na na 2165 na 0.10 7.6 na 0.39 157 0.90 0.001 na 10.0 0.047 95.09 na

GD T7 14 2.55 2.0 na na 271 na 0.12 3.6 na 0.42 128 2.17 0.001 na 6.6 0.068 22.87 na

GD T8 1 2.79 3.2 na na 715 na 0.14 25.6 na 0.75 596 0.54 0.003 na 28.5 0.063 42.01 na

GD T8 15 1.91 1.7 na na 709 na 0.10 20.6 na 0.45 424 0.26 0.001 na 10.7 0.043 59.00 na

GD T9 1 2.52 2.0 na na 259 na 0.10 9.8 na 0.47 212 0.47 0.002 na 11.3 0.053 42.97 na

GD T9 13 2.99 4.1 na na 1579 na 0.19 18.2 na 0.88 462 0.74 0.003 na 15.7 0.062 61.16 na

GD T10 1 2.16 1.5 na na 744 na 0.08 7.5 na 0.42 174 0.56 0.001 na 7.1 0.040 34.17 na

GD T10 8 1.93 2.0 na na 294 na 0.12 9.3 na 0.46 222 0.87 0.001 na 11.9 0.050 25.31 na

GD T10 20 4.82 1.5 na na 330 na 0.06 8.2 na 0.33 140 2.38 0.001 na 11.7 0.037 51.20 na

GD T11 1 1.57 1.9 na na 166 na 0.11 15.3 na 0.46 510 1.09 0.002 na 24.5 0.044 16.05 na

GD T11 10 1.93 2.0 na na 187 na 0.11 15.9 na 0.48 566 0.57 0.001 na 47.4 0.049 14.66 na

GD T12 1 2.68 3.8 na na 1443 na 0.21 30.2 na 0.91 533 4.28 0.006 na 21.9 0.062 28.31 na

GD T12 5 3.39 3.7 na na 1430 na 0.19 31.4 na 0.84 956 3.04 0.005 na 24.6 0.066 30.66 na

GD T12 19 2.96 4.1 na na 1357 na 0.20 35.8 na 0.96 682 1.20 0.006 na 26.9 0.053 26.32 na

Gold 

District

Sample

Site

Tailings

Depth

(cm)



Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb Ni P Pb Rb

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(% dry wt.) (mg/kg) (mg/kg) (mg/kg) (µg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg)

0.01 0.1 0.1 0.02 5 0.02 0.01 0.5 0.1 0.01 1 0.01 0.001 0.02 0.1 0.001 0.01 0.1

Gold 

District

Sample

Site

Tailings

Depth

(cm)

GD T13 1 1.60 1.9 na na 168 na 0.11 16.4 na 0.50 370 0.71 0.002 na 15.1 0.048 13.66 na

GD T13 6 3.19 3.4 na na 932 na 0.21 30.5 na 0.84 1445 2.68 0.006 na 23.5 0.078 29.84 na

GD T13 8 2.80 4.1 na na 1390 na 0.20 35.1 na 0.94 669 3.05 0.007 na 17.1 0.061 22.43 na

GD T15 1 10.50 1.0 na na 1696 na 0.05 5.9 na 0.20 107 3.88 0.001 na 4.8 0.039 53.43 na

GD T15 5 0.37 0.1 na na 165 na 0.02 8.4 na 0.03 13 0.96 0.002 na 0.8 0.003 5.98 na

GD T15 8 16.26 1.0 na na 6358 na 0.01 3.3 na 0.02 31 12.08 0.002 na 12.0 0.070 533.01 na

GD T16 4 2.54 2.3 na na 686 na 0.13 10.9 na 0.48 291 0.52 0.002 na 9.5 0.055 31.41 na

GD T16 8 20.21 0.5 na na 11137 na 0.01 3.1 na 0.01 38 7.34 0.001 na 29.6 0.029 797.20 na

GD T17 1 17.94 0.3 na na 28652 na 0.01 3.3 na 0.01 7 3.07 0.002 na 7.6 0.031 1796.79 na

GD T1 0-5 18.20 0.1 0.2 1.37 48455 0.29 0.01 2.9 0.7 0.02 <1 2.68 0.002 1.33 13.9 0.051 1967.86 1.2

GD T2 0-5 2.75 1.9 0.1 0.05 1621 <0.02 0.11 8.5 10.5 0.42 179 0.71 0.001 0.37 7.9 0.050 59.64 7.9

GD T3 0-5 12.11 1.1 <0.1 0.18 2481 0.08 0.04 7.5 2.3 0.08 37 9.20 0.001 1.41 33.0 0.066 387.06 3.3

GD T4 0-5 3.06 2.0 0.1 0.11 243 0.02 0.11 8.3 10.4 0.45 178 0.68 0.001 0.30 10.5 0.052 59.01 8.6

GD T5 0-5 2.33 2.4 <0.1 0.2 494 <0.02 0.19 22.6 17.0 0.71 510 0.68 0.002 0.16 22.0 0.063 23.43 13.3

GD T1 0-5 2.08 2.0 0.1 0.08 201 <0.02 0.12 12.7 12.2 0.50 186 0.53 0.002 0.39 11.1 0.067 28.74 7.9

GD T2 0-5 1.62 2.0 <0.1 0.08 93 <0.02 0.10 9.9 11.8 0.44 156 0.48 0.001 0.36 8.8 0.045 24.44 7.2

GD T3 0-5 2.64 3.9 0.1 0.54 1223 <0.02 0.25 29.0 23.6 0.93 551 4.54 0.004 0.10 24.1 0.073 29.35 16.6

GD T4 0-5 2.38 2.7 0.1 0.33 567 <0.02 0.18 22.1 17.8 0.76 448 0.45 0.002 0.12 19.6 0.062 19.48 12.6

GD T5 0-10 1.85 1.7 0.1 0.2 68 <0.02 0.10 5.4 8.5 0.36 110 0.25 0.001 0.18 6.6 0.051 11.51 6.5

GD T6 0-10 1.55 1.8 <0.1 0.13 145 <0.02 0.11 12.5 12.2 0.46 357 0.64 0.002 0.10 19.7 0.046 18.49 8.1

GD T7 0-10 1.90 2.1 0.1 0.17 457 <0.02 0.13 11.7 11.5 0.44 326 0.76 0.002 0.14 14.6 0.051 35.09 8.7

GD T8 0-10 2.25 2.2 0.1 0.13 715 0.02 0.12 13.0 11.8 0.47 203 1.32 0.001 0.25 9.5 0.062 41.18 8.5

GD T9 0-10 1.82 2.0 0.1 0.22 387 <0.02 0.12 13.4 12.7 0.50 419 0.31 0.001 0.12 11.6 0.045 38.88 7.8

GD T10 0-10 2.49 2.1 <0.1 0.15 1125 0.02 0.13 11.7 12.9 0.44 243 0.89 0.001 0.22 12.9 0.049 61.35 8.6

GD T11 0-5 1.45 1.5 <0.1 0.12 293 <0.02 0.08 5.9 9.4 0.33 123 0.42 0.001 0.21 6.4 0.037 33.25 6.3

GD T12 0-5 4.12 5.8 0.1 0.07 143 0.04 0.62 10.9 33.9 0.83 260 0.92 0.010 0.67 11.1 0.051 158.42 47.2

GD T13 0-5 20.91 0.1 0.2 1.72 37400 0.26 0.01 2.9 0.1 <0.01 5 2.36 0.001 0.79 22.2 0.037 1404.02 0.7



Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb Ni P Pb Rb

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(% dry wt.) (mg/kg) (mg/kg) (mg/kg) (µg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg)
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Montague Gold District (MG)
MG T1 2.5 5.12 4.0 na na 4034 na 0.26 23.4 na 0.89 2144 0.47 0.013 na 76.7 0.061 141.61 na

MG T1 10 4.47 4.9 na na 8392 na 0.51 14.4 na 1.21 643 0.39 0.008 na 52.6 0.079 125.90 na

MG T2 1 5.98 4.7 na na 3537 na 0.29 18.7 na 1.02 1653 0.46 0.008 na 53.7 0.078 131.82 na

MG T2 5 4.49 4.6 na na 3177 na 0.39 12.3 na 1.22 658 0.29 0.004 na 51.4 0.065 87.57 na

MG T3 0 2.80 2.8 na na 245 na 0.21 17.2 na 0.62 292 0.13 0.005 na 15.0 0.043 34.97 na

MG T3 25 3.27 3.1 na na 2243 na 0.28 11.3 na 0.92 482 0.23 0.003 na 40.0 0.046 54.22 na

MG T4 7.5 5.22 4.4 na na 6684 na 0.08 29.6 na 0.51 8284 4.18 0.037 na 51.6 0.121 167.93 na

MG T4 20 2.63 3.6 na na 1916 na 0.28 15.3 na 0.78 298 0.15 0.005 na 21.2 0.051 21.92 na

MG T5 1 4.91 3.6 na na 1243 na 0.31 8.8 na 0.83 582 0.26 0.006 na 50.0 0.047 60.48 na

MG T5 6 2.79 3.2 na na 873 na 0.32 11.3 na 0.93 479 0.13 0.003 na 28.9 0.045 26.25 na

MG T6 0 4.56 3.4 na na 1392 na 0.32 10.1 na 0.80 706 0.38 0.004 na 43.2 0.047 65.69 na

MG T6 4 4.59 3.1 na na 1585 na 0.30 7.3 na 0.76 1079 0.33 0.002 na 41.6 0.039 68.36 na

MG T6 10 2.91 3.1 na na 1498 na 0.30 10.5 na 0.89 479 0.19 0.003 na 34.6 0.045 43.59 na

MG T7 5 3.62 3.4 na na 1058 na 0.32 10.1 na 0.82 500 0.25 0.003 na 36.2 0.049 52.93 na

MG T7 15 2.72 3.5 na na 1029 na 0.35 16.7 na 1.01 566 0.10 0.002 na 23.8 0.052 13.80 na

MG T8 2.5 7.05 3.0 na na 3224 na 0.22 11.5 na 0.47 146 1.27 0.002 na 11.4 0.038 267.58 na

MG T10 5 5.32 3.7 na na 1388 na 0.30 14.1 na 0.72 200 0.55 0.002 na 17.1 0.047 101.57 na

MG T10 15 4.78 3.5 na na 1573 na 0.31 12.6 na 0.74 203 0.45 0.002 na 16.9 0.046 98.30 na

MG T11 6 3.67 3.8 na na 454 na 0.39 18.8 na 0.86 342 0.23 0.004 na 23.2 0.050 37.11 na

MG T11 15 2.96 3.9 na na 746 na 0.40 26.0 na 0.93 778 0.10 0.003 na 53.0 0.051 15.25 na

MG T11 25 4.16 5.8 na na 1807 na 0.66 33.2 na 1.21 734 0.13 0.004 na 61.5 0.078 35.82 na

MG T12 2.5 2.86 3.6 na na 166 na 0.35 18.0 na 0.81 341 0.09 0.002 na 22.5 0.052 16.57 na

MG T12 25 3.03 3.7 na na 1584 na 0.44 27.5 na 0.81 496 0.14 0.002 na 29.9 0.052 17.24 na

MG T13 0 2.40 3.2 na na 450 na 0.32 20.6 na 0.74 411 0.08 0.002 na 23.8 0.045 10.62 na

MG T13 15 3.16 3.7 na na 1512 na 0.35 21.6 na 0.81 344 0.10 0.003 na 29.6 0.052 26.55 na

MG T14 10 2.71 3.2 na na 703 na 0.30 22.0 na 0.77 316 0.10 0.003 na 20.9 0.045 24.52 na

MG T15 5 4.46 3.5 na na 2861 na 0.32 14.3 na 0.97 1111 0.22 0.003 na 48.6 0.052 107.56 na

MG T1 0-6 6.01 3.1 0.2 0.24 2328 0.05 0.27 11.9 12.3 0.46 131 0.95 0.002 0.39 11.3 0.041 193.63 22.1

MG T2 0-5 3.88 3.4 0.2 0.2 909 <0.02 0.35 14.0 21.4 0.74 233 0.31 0.002 0.16 21.2 0.053 70.33 29.4

MG T3 0-15 5.32 4.0 0.1 0.2 3146 0.03 0.25 18.6 25.7 0.80 907 0.50 0.006 0.55 38.8 0.061 153.08 22.7

MG T4 15-20 3.60 2.0 0.1 0.11 499 0.03 0.13 7.0 11.9 0.46 149 1.43 0.001 0.48 12.2 0.050 67.53 9.1

MG T1 0-10 5.50 3.4 0.1 0.23 1648 0.06 0.29 21.7 17.2 0.73 229 0.75 0.002 0.31 19.3 0.063 129.79 24.7

MG T2 0-10 3.78 2.6 0.1 0.22 1153 0.02 0.30 11.5 10.0 0.48 119 0.36 0.002 0.29 9.6 0.042 64.98 21.5

MG T3 0-10 4.14 3.3 0.1 0.23 1050 0.02 0.34 14.9 17.9 0.74 220 0.35 0.002 0.27 17.7 0.049 66.69 26.8

MG T4 0-10 3.90 3.0 0.1 0.18 917 0.03 0.26 13.2 19.8 0.72 433 0.27 0.007 0.30 25.9 0.050 57.28 21.0

MG T5 0-10 5.11 4.0 0.1 0.27 3164 0.04 0.34 17.2 26.5 0.99 918 0.35 0.005 0.39 49.0 0.070 109.26 26.2

MG T6 0-10 7.54 3.6 0.1 0.07 6559 0.08 0.26 24.8 23.9 0.79 2506 0.75 0.011 0.70 71.5 0.089 257.85 20.7

MG T7 0-10 3.56 3.3 0.1 0.25 1188 0.02 0.35 14.0 23.5 0.88 562 0.20 0.002 0.22 37.3 0.056 49.01 25.9

MG T8 0-10 3.44 3.2 0.1 0.25 778 0.02 0.34 13.3 22.0 0.83 374 0.27 0.004 0.22 29.2 0.055 41.06 26.0

MG T9 0-10 5.30 3.3 0.1 0.26 1086 0.05 0.35 19.8 16.9 0.71 195 0.53 0.002 0.41 18.6 0.057 89.02 29.1

MG T10 0-10 4.08 3.3 0.1 0.23 3416 0.03 0.32 16.0 17.3 0.70 199 0.32 0.002 0.27 15.4 0.050 67.78 28.2

MG T11 0-10 3.16 3.4 0.1 0.13 656 0.02 0.31 19.1 21.6 0.78 370 0.16 0.002 0.38 25.7 0.056 37.86 29.5

MG T12 0-5 3.58 2.6 0.1 0.15 6230 0.04 0.20 14.7 11.2 0.45 133 0.51 0.002 0.30 9.0 0.044 51.18 15.2

MG T13 0-5 2.54 3.0 0.1 0.3 751 <0.02 0.28 19.7 21.4 0.75 317 0.08 0.002 0.18 25.7 0.050 45.59 23.5

MG T14 0-5 2.27 2.5 0.1 0.11 484 <0.02 0.22 15.1 18.4 0.57 232 0.38 0.003 0.22 17.2 0.050 13.66 18.1

MG S28 0-5 1.02 1.1 na na 69953 na 0.03 6.0 na 0.19 76 0.35 <0.001 na 4.1 0.022 356.70 na



Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb Ni P Pb Rb

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(% dry wt.) (mg/kg) (mg/kg) (mg/kg) (µg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg)
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Min. 0.37 0.1 <0.1 <0.02 <5 <0.02 0.01 2.9 0.1 0.01 <1 0.08 <0.001 <0.02 0.8 0.003 5.98 0.7

Max. 20.91 5.8 0.2 1.72 69953 0.29 0.66 35.8 33.9 1.22 8284 12.08 0.037 1.41 76.7 0.121 1967.9 47.2

Mean 4.19 2.7 0.1 0.26 3318 0.06 0.21 14.8 15.5 0.62 495 1.13 0.003 0.37 22.6 0.053 129.59 16.7

Median 3.14 3.0 0.1 0.20 1040 0.03 0.19 13.4 14.9 0.70 317 0.52 0.002 0.30 18.2 0.051 44.59 15.9

n 100 100 30 36 100 22 100 100 36 99 99 100 99 36 100 100 100 36

Std Dev 3.76 1.2 0.0 0.33 9446 0.07 0.13 7.6 7.2 0.27 882 1.81 0.004 0.29 15.5 0.014 303.55 10.2

95th pctl 12.32 4.4 0.2 0.75 8529 0.25 0.39 30.2 25.9 0.99 1144 4.19 0.008 0.93 52.6 0.078 394.36 29.4

90th pctl 5.98 4.0 0.2 0.32 4254 0.08 0.35 25.6 23.8 0.93 804 2.72 0.006 0.69 48.6 0.070 194.40 28.7

75th pctl 4.46 3.5 0.1 0.24 1834 0.05 0.30 18.9 21.4 0.82 510 0.95 0.003 0.39 29.0 0.061 95.57 25.0

50th pctl 3.14 3.0 0.1 0.20 1040 0.03 0.19 13.4 14.9 0.70 317 0.52 0.002 0.30 18.2 0.051 44.59 15.9

25th pctl 2.38 1.9 0.1 0.13 410 0.02 0.11 9.4 11.4 0.45 179 0.31 0.001 0.20 11.1 0.045 26.49 8.1

    Notes: na = not analyzed; DL = detection limit
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Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W Y Zn Zr

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(µg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.02 0.02 0.1 0.1 0.1 0.5 0.05 0.02 0.1 0.001 0.02 0.1 2 0.1 0.01 0.1 0.1

Goldenville Gold District (GD)
GD T1 2 na 0.10 19.13 0.6 0.3 na 11.2 na 0.45 3.1 0.021 0.07 0.2 6 3.4 na 26.2 na

GD T1 10 na 0.03 10.76 1.1 0.3 na 12.8 na 0.36 5.7 0.025 0.10 0.6 12 1.7 na 48.6 na

GD T1 13 na 0.05 20.14 0.7 0.5 na 15.0 na 1.35 5.8 0.023 0.08 0.3 9 3.5 na 31.0 na

GD T2 1 na 0.34 34.52 0.5 0.6 na 8.7 na 0.87 3.9 0.021 0.08 0.3 6 9.2 na 25.3 na

GD T2 3.5 na 0.32 29.54 0.5 0.6 na 2.6 na 0.82 3.7 0.022 0.09 0.2 5 12.7 na 22.8 na

GD T2 8 na 0.04 1.33 0.4 0.1 na 8.2 na 0.12 2.5 0.020 0.05 0.2 6 0.3 na 31.5 na

GD T3 1 na <0.01 2.64 0.5 0.1 na 16.8 na 0.07 3.6 0.021 0.06 0.3 6 1.0 na 44.1 na

GD T3 21 na 0.02 0.85 0.7 <0.1 na 23.5 na 0.05 3.3 0.025 0.07 0.3 6 0.4 na 50.6 na

GD T4 1 na 0.03 4.12 0.5 0.1 na 11.9 na 0.09 2.8 0.020 0.05 0.2 4 0.4 na 33.1 na

GD T5 1 na 0.01 0.77 0.5 <0.1 na 28.2 na 0.02 2.8 0.020 0.05 0.2 6 0.1 na 33.9 na

GD T5 8 na 0.20 2.55 1.0 0.1 na 43.9 na 0.06 5.6 0.033 0.12 0.5 11 0.9 na 67.6 na

GD T6 1 na 0.01 8.54 0.9 0.3 na 26.4 na 0.25 6.8 0.030 0.11 0.4 8 1.7 na 48.9 na

GD T6 17 na 0.04 5.88 0.6 0.1 na 15.1 na 0.14 4.3 0.023 0.07 0.3 5 0.9 na 36.2 na

GD T7 1 na 0.21 23.72 0.6 0.4 na 9.9 na 0.58 3.9 0.021 0.07 0.3 5 4.6 na 27.3 na

GD T7 14 na 0.10 3.24 0.6 0.1 na 16.2 na 0.10 2.7 0.024 0.07 0.2 6 0.9 na 38.2 na

GD T8 1 na <0.01 3.76 1.1 0.1 na 23.1 na 0.11 6.5 0.026 0.09 0.5 11 1.4 na 67.6 na

GD T8 15 na 0.01 6.17 0.6 0.2 na 11.5 na 0.17 4.7 0.021 0.07 0.4 5 0.8 na 31.9 na

GD T9 1 na 0.09 9.70 0.6 0.2 na 14.6 na 0.21 7.0 0.022 0.07 0.8 7 2.3 na 31.7 na

GD T9 13 na 0.02 2.90 1.3 0.1 na 17.0 na 0.13 8.9 0.024 0.10 0.7 13 1.8 na 58.4 na

GD T10 1 na 0.05 7.33 0.5 0.1 na 11.6 na 0.18 3.1 0.021 0.05 0.2 4 2.2 na 23.9 na

GD T10 8 na 0.02 2.34 0.6 0.1 na 11.5 na 0.11 3.7 0.023 0.06 0.3 5 0.7 na 34.5 na

GD T10 20 na 0.17 28.49 0.6 0.4 na 2.6 na 0.42 4.1 0.023 0.12 0.2 3 2.2 na 22.3 na

GD T11 1 na 0.02 1.02 0.6 0.1 na 33.7 na 0.04 3.5 0.023 0.06 0.3 7 0.4 na 47.3 na

GD T11 10 na 0.05 0.88 0.6 <0.1 na 23.6 na 0.04 3.8 0.023 0.06 0.3 7 0.4 na 84.3 na

GD T12 1 na 0.08 2.71 1.4 0.2 na 73.2 na 0.08 7.3 0.026 0.10 0.7 12 1.7 na 66.9 na

GD T12 5 na 0.04 1.69 1.4 0.1 na 36.0 na 0.06 8.1 0.027 0.09 0.7 13 1.5 na 69.8 na

GD T12 19 na 0.12 0.94 1.4 0.1 na 54.9 na 0.04 8.3 0.021 0.09 1.0 14 0.6 na 67.9 na

Sample

Site

Tailings

Depth

(cm)

Gold 

District



Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W Y Zn Zr

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(µg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.02 0.02 0.1 0.1 0.1 0.5 0.05 0.02 0.1 0.001 0.02 0.1 2 0.1 0.01 0.1 0.1

Sample

Site

Tailings

Depth

(cm)

Gold 

District

GD T13 1 na 0.03 1.56 0.7 0.1 na 51.5 na 0.05 3.9 0.022 0.06 0.3 6 0.7 na 39.8 na

GD T13 6 na 0.03 2.63 1.4 0.1 na 72.7 na 0.07 7.3 0.031 0.11 0.6 12 1.9 na 67.6 na

GD T13 8 na 0.07 1.11 1.6 0.1 na 54.6 na 0.04 8.1 0.026 0.09 0.9 14 1.3 na 64.5 na

GD T15 1 na 0.15 65.00 0.4 0.8 na 7.0 na 1.79 2.1 0.013 0.09 0.1 2 0.8 na 12.6 na

GD T15 5 na 0.03 6.56 0.1 0.2 na 0.6 na 0.25 1.8 0.002 <0.02 0.2 < 2 0.1 na 1.9 na

GD T15 8 na 1.58 597.39 0.9 9.5 na 1.4 na 28.48 4.8 0.023 0.18 0.2 < 2 1.6 na 14.4 na

GD T16 4 na 0.06 7.05 0.8 0.2 na 13.0 na 0.18 3.9 0.024 0.08 0.3 7 1.0 na 29.0 na

GD T16 8 na 2.25 359.19 0.2 6.4 na 3.3 na 8.42 2.8 0.008 0.20 0.3 < 2 30.0 na 13.6 na

GD T17 1 na 2.19 260.98 0.3 6.0 na 6.5 na 8.88 1.0 0.014 0.22 0.1 < 2 65.8 na 12.9 na

GD T1 0-5 <1 2.54 291.54 <0.1 5.5 1.9 7.8 <0.05 9.17 0.9 0.013 0.29 0.1 <2 54.8 0.46 36.5 44.4

GD T2 0-5 <1 0.07 11.68 0.8 0.1 0.2 11.9 <0.05 0.25 3.5 0.020 0.08 0.3 6 5.9 3.48 28.0 3.4

GD T3 0-5 <1 1.92 162.50 0.4 2.5 0.2 2.9 <0.05 5.56 3.7 0.022 0.19 0.3 2 1.4 1.44 9.3 6.4

GD T4 0-5 <1 0.10 14.25 0.6 0.1 0.1 15.4 <0.05 0.36 3.1 0.023 0.07 0.3 7 7.2 3.47 52.3 3.4

GD T5 0-5 <1 0.11 3.83 1.0 <0.1 0.1 57.1 <0.05 0.06 7.0 0.031 0.10 0.7 9 3.0 6.87 57.8 6.7

GD T1 0-5 <1 0.01 3.83 0.7 <0.1 0.1 13.0 <0.05 0.13 4.4 0.025 0.08 0.5 8 6.0 3.73 37.2 4.2

GD T2 0-5 <1 <0.01 2.48 0.6 0.2 0.1 9.9 <0.05 0.06 3.3 0.022 0.07 0.4 7 0.9 3.46 34.3 3.8

GD T3 0-5 2 0.12 1.50 1.3 0.1 0.2 76.5 <0.05 0.03 6.8 0.030 0.12 0.9 12 1.9 7.70 67.3 17.8

GD T4 0-5 1 0.15 4.73 0.9 0.1 0.1 40.1 <0.05 0.11 5.6 0.028 0.10 0.6 9 2.3 6.35 57.8 10.6

GD T5 0-10 <1 0.03 5.06 0.5 0.1 0.1 7.5 <0.05 0.07 2.9 0.019 0.06 0.3 6 1.3 2.49 23.8 6.3

GD T6 0-10 <1 <0.01 1.00 0.6 0.2 0.1 28.2 <0.05 0.04 2.9 0.020 0.07 0.3 6 0.4 3.33 43.2 4.3

GD T7 0-10 <1 <0.01 4.20 0.7 0.2 0.1 11.8 <0.05 0.15 3.3 0.022 0.11 0.4 6 1.8 3.92 36.6 5.9

GD T8 0-10 <1 0.03 11.01 0.8 0.2 0.1 15.6 <0.05 0.43 3.8 0.023 0.09 0.4 7 2.9 3.74 34.2 5.6

GD T9 0-10 1 0.01 2.62 0.7 0.2 0.1 9.8 <0.05 0.06 3.7 0.020 0.07 0.4 6 0.5 3.97 36.2 6.7

GD T10 0-10 1 0.06 12.38 0.8 0.4 0.2 10.2 <0.05 0.36 3.6 0.022 0.09 0.4 7 2.4 3.67 37.0 5.9

GD T11 0-5 1 0.02 5.30 0.5 0.1 0.1 8.4 <0.05 0.11 2.3 0.017 0.05 0.3 5 0.6 2.36 25.7 4.8

GD T12 0-5 <1 0.31 9.36 3.2 0.6 1.2 8.1 <0.05 0.18 3.9 0.085 0.40 0.6 33 0.2 3.62 90.1 3.1

GD T13 0-5 2 3.83 340.28 0.1 5.4 1.2 5.6 <0.05 6.97 1.0 0.007 0.27 0.2 <2 68.4 0.54 16.8 49.9



Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W Y Zn Zr

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(µg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.02 0.02 0.1 0.1 0.1 0.5 0.05 0.02 0.1 0.001 0.02 0.1 2 0.1 0.01 0.1 0.1

Sample

Site

Tailings

Depth

(cm)

Gold 

District

Montague Gold District (MG)
MG T1 2.5 na 0.11 21.60 1.7 1.0 na 43.4 na 2.79 5.5 0.060 0.29 0.6 26 1.0 na 348.0 na

MG T1 10 na 0.87 19.10 2.0 0.7 na 23.2 na 1.55 4.4 0.075 0.34 0.9 19 0.9 na 208.3 na

MG T2 1 na 0.29 21.77 1.8 0.8 na 44.5 na 2.57 4.9 0.077 0.28 0.6 24 1.0 na 270.6 na

MG T2 5 na 0.83 21.89 1.6 0.8 na 20.6 na 1.73 4.5 0.076 0.30 0.6 17 0.9 na 237.3 na

MG T3 0 na 0.03 7.09 0.9 0.2 na 10.9 na 0.59 4.3 0.042 0.15 0.4 12 0.1 na 62.7 na

MG T3 25 na 0.66 14.82 1.2 0.6 na 17.9 na 1.07 3.7 0.050 0.20 0.5 12 0.4 na 217.8 na

MG T4 7.5 na 0.22 2.85 2.0 4.5 na 18.4 na 0.38 2.3 0.023 0.28 1.4 146 1.1 na 192.2 na

MG T4 20 na 0.13 3.25 1.1 0.2 na 7.3 na 0.33 4.0 0.061 0.21 0.5 15 0.1 na 80.6 na

MG T5 1 na 0.56 23.23 1.2 0.8 na 22.2 na 1.77 3.1 0.057 0.22 0.4 14 1.1 na 158.3 na

MG T5 6 na 0.29 6.29 1.2 0.2 na 17.7 na 0.41 3.6 0.053 0.19 0.4 12 0.1 na 93.3 na

MG T6 0 na 0.51 23.06 1.2 0.8 na 24.2 na 1.86 3.1 0.054 0.23 0.4 14 0.7 na 162.4 na

MG T6 4 na 0.68 22.18 1.0 0.8 na 28.9 na 1.54 2.5 0.049 0.20 0.4 11 0.4 na 106.4 na

MG T6 10 na 0.41 8.20 1.1 0.4 na 16.6 na 0.72 3.5 0.053 0.18 0.4 12 0.3 na 129.2 na

MG T7 5 na 0.45 16.75 1.2 0.6 na 17.9 na 1.30 3.3 0.054 0.22 0.4 13 0.7 na 134.1 na

MG T7 15 na 0.09 1.80 1.3 0.1 na 21.5 na 0.15 4.0 0.060 0.19 0.4 14 <0.1 na 83.5 na

MG T8 2.5 na 0.22 102.10 1.0 3.1 na 4.4 na 6.16 3.0 0.042 0.26 0.3 14 0.7 na 41.1 na

MG T10 5 na 0.14 37.75 1.3 1.2 na 5.8 na 2.57 3.5 0.051 0.29 0.4 14 0.9 na 54.1 na

MG T10 15 na 0.12 32.05 1.2 1.0 na 6.2 na 2.16 3.3 0.053 0.25 0.4 14 0.3 na 51.9 na

MG T11 6 na 0.03 12.38 1.2 0.3 na 8.3 na 0.82 3.9 0.070 0.25 0.4 17 0.4 na 81.5 na

MG T11 15 na 0.03 3.63 1.5 0.1 na 15.1 na 0.20 5.8 0.072 0.23 0.5 15 0.2 na 193.4 na

MG T11 25 na 0.03 5.35 2.4 0.3 na 20.0 na 0.36 6.6 0.114 0.38 0.7 23 0.3 na 248.1 na

MG T12 2.5 na 0.03 2.45 1.1 0.1 na 8.4 na 0.33 5.3 0.066 0.23 0.8 17 <0.1 na 77.0 na

MG T12 25 na 0.02 2.80 1.5 0.2 na 9.1 na 0.21 6.0 0.077 0.28 0.6 15 0.2 na 83.7 na

MG T13 0 na 0.01 1.52 1.1 0.1 na 10.7 na 0.14 4.4 0.056 0.19 0.4 13 <0.1 na 75.0 na

MG T13 15 na 0.01 4.11 1.3 0.2 na 9.1 na 0.37 4.3 0.068 0.24 0.5 16 0.4 na 128.8 na

MG T14 10 na <0.01 2.86 1.2 0.2 na 9.3 na 0.33 5.0 0.060 0.24 0.5 16 0.2 na 79.7 na

MG T15 5 na 0.35 18.23 1.4 0.8 na 31.4 na 1.68 4.6 0.061 0.26 0.5 18 1.1 na 228.4 na

MG T1 0-6 <1 0.18 60.36 1.2 2.3 0.2 4.2 <0.05 4.31 3.8 0.047 0.30 0.4 13 1.6 1.70 38.0 8.1

MG T2 0-5 2 0.04 15.61 1.3 0.6 0.2 8.0 <0.05 1.37 3.9 0.063 0.28 0.4 14 0.5 2.84 68.9 7.7

MG T3 0-15 <1 0.17 17.90 1.5 0.9 0.6 33.9 <0.05 2.35 5.2 0.068 0.27 0.6 21 0.9 4.08 207.5 9.7

MG T4 15-20 <1 0.20 22.73 0.7 0.3 0.1 6.9 <0.05 0.56 3.5 0.026 0.09 0.3 6 2.1 2.51 39.0 4.1

MG T1 0-10 <1 0.12 36.50 1.4 1.4 0.9 6.6 <0.05 2.60 6.3 0.051 0.30 0.6 18 3.3 2.74 65.6 10.0

MG T2 0-10 <1 0.17 24.14 0.8 0.8 0.2 2.2 <0.05 1.88 3.5 0.050 0.24 0.4 13 0.3 1.03 33.4 8.6

MG T3 0-10 <1 0.08 21.46 1.3 0.7 0.3 5.8 <0.05 1.62 4.3 0.055 0.29 0.5 16 0.1 2.15 59.4 8.8

MG T4 0-10 <1 0.27 16.69 1.1 0.5 0.4 17.6 <0.05 1.27 4.1 0.048 0.22 0.5 16 0.6 2.48 119.2 8.6

MG T5 0-10 <1 0.41 22.87 1.6 1.0 0.4 29.8 <0.05 1.99 5.5 0.068 0.32 0.7 21 1.8 3.64 240.7 12.5

MG T6 0-10 <1 0.10 25.40 2.0 1.9 1.3 33.2 <0.05 3.63 5.2 0.053 0.38 1.1 49 0.8 6.14 396.5 6.0

MG T7 0-10 <1 0.19 12.34 1.3 0.6 0.2 19.8 <0.05 0.96 4.3 0.055 0.26 0.5 16 0.7 2.70 151.2 9.6

MG T8 0-10 1 0.24 13.11 1.0 0.4 0.2 13.8 <0.05 0.93 4.2 0.053 0.25 0.5 15 0.9 2.25 109.3 9.3

MG T9 0-10 <1 0.05 38.36 1.2 1.0 0.2 6.7 <0.05 2.27 5.5 0.060 0.32 0.5 19 2.2 2.39 57.0 9.1

MG T10 0-10 <1 0.10 21.39 1.1 0.6 0.2 5.8 <0.05 1.37 4.5 0.056 0.27 0.5 17 0.4 1.99 51.9 9.5

MG T11 0-10 <1 0.04 6.57 1.2 0.3 0.2 9.5 <0.05 0.71 4.9 0.061 0.27 0.5 20 0.3 2.70 89.1 7.6

MG T12 0-5 <1 0.22 23.67 0.9 0.9 0.5 4.4 <0.05 1.61 4.1 0.034 0.19 0.5 13 1.4 1.59 47.4 8.3

MG T13 0-5 <1 0.02 2.56 1.1 <0.1 8.7 6.6 <0.05 0.13 5.3 0.051 0.22 0.6 14 0.1 2.61 176.1 12.6

MG T14 0-5 1 0.02 1.72 0.8 <0.1 0.5 7.7 <0.05 0.10 3.7 0.039 0.15 0.4 12 0.2 2.10 55.7 5.2

MG S28 0-5 na <0.02 2.00 0.2 1.3 na 2.8 na 0.04 1.3 0.010 0.15 0.1 11 0.5 na 35.6 na



Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W Y Zn Zr

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

(µg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (% dry wt.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.02 0.02 0.1 0.1 0.1 0.5 0.05 0.02 0.1 0.001 0.02 0.1 2 0.1 0.01 0.1 0.1

Sample

Site

Tailings

Depth

(cm)

Gold 

District

Min. <1 <0.01 0.77 <0.1 <0.1 0.1 0.6 <0.05 <0.02 0.9 <0.001 <0.02 <0.1 <2 <0.1 0.46 1.9 3.1

Max. 2 3.83 597.39 3.2 9.5 8.7 76.5 0.00 28.48 8.9 0.114 0.40 1.4 146 68.4 7.70 396.5 49.9

Mean 1 0.30 32.49 1.0 0.9 0.6 18.1 #DIV/0! 1.43 4.3 0.038 0.17 0.4 13 3.7 3.12 80.2 9.7

Median 1 0.10 8.37 1.0 0.3 0.2 12.4 #NUM! 0.36 3.9 0.028 0.15 0.4 12 0.9 2.72 54.9 7.7

n 9 93 100 99 93 36 100 0 100 100 100 99 100 94 97 36 100 36

Std Dev 0 0.60 84.52 0.5 1.6 1.4 16.0 #DIV/0! 3.29 1.6 0.021 0.10 0.2 15 11.2 1.59 73.9 9.6

95th pctl 2 1.72 167.42 1.8 4.9 1.5 54.6 #NUM! 6.20 7.3 0.075 0.32 0.9 23 9.9 6.48 237.5 24.5

90th pctl 2 0.64 37.81 1.5 1.8 1.2 40.4 #NUM! 2.62 6.6 0.068 0.29 0.7 19 3.9 5.11 194.8 12.6

75th pctl 2 0.22 21.96 1.3 0.8 0.4 23.1 #NUM! 1.57 5.2 0.054 0.25 0.5 15 1.8 3.69 85.5 9.5

50th pctl 1 0.10 8.37 1.0 0.3 0.2 12.4 #NUM! 0.36 3.9 0.028 0.15 0.4 12 0.9 2.72 54.9 7.7

25th pctl 1 0.03 2.84 0.6 0.1 0.1 7.8 #NUM! 0.11 3.3 0.022 0.08 0.3 6 0.4 2.23 34.3 5.5

    Notes: na = not analyzed; DL = detection limit
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Contractor Health and Safety Program 
Nova Scotia Lands Inc., 2016/2017 

Introduction 
1-01 Nova Scotia Lands Inc. Health and Safety Policy 

 
At Nova Scotia Lands Inc. worksites, there is nothing more important than the health 
and safety of our employees and the people working on site. 
 
We are committed to: 
 

• Integrating health and safety practices into all aspects of our work on 
various sites.  

• Providing innovative and preventive health and safety programs. We will 
continually optimize the effectiveness and integrity of our programs 
through open communications, comprehensive training and education, 
audits and workplace assessments; 

• Developing understanding among those in leadership of their personal 
responsibilities and their accountability to provide a safe and healthful 
workplace; 

• Developing understanding among all employees, contractors and their 
employees of their personal responsibility to work safely, their 
accountability for individual performance and the assignment of 
appropriate authority to implement these responsibilities, and; 

• Meeting or exceeding the requirements of applicable legislation and 
regulations for performance in health and safety matters. 

• At each site controlled by Nova Scotia Lands Inc., there will be a 
designated Health and Safety Representative, a designated 
Environmental Representative as well as a Site Supervisor. Prior to the 
start of work on each site, a site-specific hazard assessment is to be 
conducted and Safe Work Permit completed. Emergency contact numbers 
are to be made available to all workers as well as hospital location and 
direction.  
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Nova Scotia Lands Inc., 2016/2017  

Introduction 
1-02 Nova Scotia Lands Inc. Health and Safety Policy 

 

Background  

 

This procedure manual is designed to provide the practices and procedures to 
ensure the safety of all employees, contractors, subcontractors, suppliers and their 
employees who will be working at Nova Scotia Lands Inc. controlled sites during this 
period. 

 

Nova Scotia Lands Inc. is committed to the Health and Safety of all of its employees, 
and expects the same commitment by each contractor to its own employees. This 
program was developed for use by all contractors who perform work or provide 
services on NSLI Sites. Contractors include all on site service providers, construction 
contractors, outside carriers and all subcontractors. 
 
The conservation and protection of our natural environment is a fundamental 
consideration and the responsibility of every employee on the Site. In addition to 
Health and Safety commitments, environmental assurances are expected by each 
contractor to its employees. 
 
This program does not cover all of the sites-specific or even project-specific health 
and safety issues that may arise. This manual is by no means meant to be all 
inclusive of the requirements of the Occupational Health and Safety Act & 
Regulations for the province of Nova Scotia or any other applicable regulations. 
 
Contractor Health and Safety Program Elements 

 
The Contractor Health and Safety Program has six elements. These include: 
 

1. Contractor Pre-Qualification 
All new contractors must complete the Contractor Pre-Qualification requirements. 
Prior to doing work at these Sites, all Contractors must provide their Contractor’s 
Health and Safety Program and Safety Policy Statement , W.C.B. experience rating 
and be members in good standing. Provide proof of Liability Insurance and be a 
member in good standing with a recognized safety organization. References may 
also be requested. 
 
2. Requirements of Contractor 
This element of our program is a compilation of the specific information that the 
Contractor needs to know before and be aware of during the performance of work at 
these sites in order to ensure compliance with our program. Not all information in this 
section applies to all contractors. It is up to the individual contractors to review this 
element and understand the applicable sections based on the work or service that  
they will be providing on these sites. 
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Nova Scotia Lands Inc., 2016/2017  

Introduction 
Nova Scotia Lands Inc.  Health and Safety Policy 

 
 
3. Commitment and Registration 
This element of our program includes two (2) copies of the "The Site Contractors 
Health and Safety Program Commitment Agreement". This Commitment Agreement 
is to be signed and dated (after reviewing the "Requirements of Contractors") by a 
representative of the Contractor who has the authority to commit the Contractor 
Company to comply with Nova Scotia Lands Inc. Contractor Health and Safety 
Program.  One copy is to be returned to the Site Health and Safety Coordinator and 
one copy is to be retained by the Contractor. 
 
4. Contractor Employee Orientation 
In this program element, the Contractor is responsible to issue and review the 
provided orientation with each contractor employee working at the Site at the 
beginning of work, and review monthly as conditions change.  After review of the 
orientation, the contractor employee will complete and sign the acknowledgment 
section.  
 
Contractor employees will not be allowed to work at these site unless they have had 
the provided orientation reviewed with them within the last year.  The review of the 
orientation is the responsibility of the Contractor and must be done by competent 
persons. 
 
Copies of this Program are available from the Site H & S Coordinator.  
 
Contractor employees must have the orientation review prior to arriving on site, but 
in no circumstances will they be allowed to commence work without a review. 
 
5. Safe Work Permit Meeting and Site Specific Information 
Prior to doing any work at these sites, the Contractor and all Sub Contractors must 
attend a Safe Work Permit Meeting with Site Management to review the Site specific 
hazards and requirements necessary to ensure the work will be done in a safe 
manner. This information must be reviewed prior to starting the job with all contractor 
employees who will be at the Site. This information will form the basis for the 
Contractor to perform their own Site Hazard Assessment, Site Specific Health and 
Safety Plan and Safe Work Procedures.  
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Contractor Health and Safety Program 
Nova Scotia Lands Inc., 2016/2017  

Introduction 
Nova Scotia Lands Inc. Health and Safety Policy 

 
In addition, there is to be a review of the Safe Work Permit each day by the 
Contractor Site Supervisor with his or her employees before commencing work. 
Where there is an established sector of work, location, conditions, and hazards and 
they will not change during a month, then a monthly safe work permit meeting can be 
held. 
 
Outside Carriers, Delivery, Pickup, personnel are generally not required to have a 
safe work permit and site specific meeting unless the scope of the service that they 
provide will go beyond the routine delivery / pickup of commodities at approved 
points within these sites. 
 
6. Audit for Compliance 
This element of the Nova Scotia Lands Inc. Contractor Health and Safety Program 
outlines the specific information that the Contractor needs to know before and be 

aware of during the performance of work at these sites in order to ensure compliance 
with our program. 
 
The Site H&S Coordinator will be conducting audits on a regular basis to assess the 
level of program compliance. The audit will be based upon the rules, responsibilities 
and safe work practices contained in this Nova Scotia Lands Inc. Contractor Health 
and Safety Program. 
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Nova Scotia Lands Inc. 2016/2017  

Introduction 
1-02(a) Nova Scotia Lands Inc. Health and Safety Policy 

 
Figure 1-02(a) Contractor Health and Safety Program Elements 
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Contractor Health and Safety Program 
Nova Scotia Lands Inc., 2016/2017  

Requirements of Contractors 
2-01 Purpose and Description 

 
This element of the Nova Scotia Lands Inc. Contractor Health and Safety Program 
outlines the specific information that the Contractor needs to know before and be 
aware of during the performance of work at these sites in order to ensure compliance 
with our program. 
 
It is a clear expectation that all Contractors must comply with all current Federal and 
Provincial Health and Safety and Environmental Legislation. It is also a clear 
expectation that Contractors provide competent employees and supervision that are 
knowledgeable and considered experts at the work they are performing. It should be 
specifically noted that if at any time while working at these sites a contractor 
employee is unsure if the work they are doing is safe, they must stop what they are 
doing and contact their supervisor immediately. 
 
In addition Nova Scotia Lands Inc. has specific requirements of Contractors working 
at our sites that must be adhered to. 
 
This section of the manual outlines these requirements. As you review these 
requirements it is imperative to keep in mind that the next section of the manual will 
require that you formally acknowledge that you are prepared to commit your 
company to adhere to these requirements when performing work or providing 
services at these sites. 
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Nova Scotia Lands Inc., 2016/2017  

Requirements of Contractors 
2-02 Governing Authorities 

 
Various governing authorities have the authority to inspect or audit the work at the 
Site. Inspections / investigations may be random or may be prompted by direct 
complaints received from employees, unions, contractors, or a neighbouring 
community. 
 
Cooperation with government inspectors and immediate compliance with any 
directives or orders of these authorities is essential in order to limit the potential for 
downtime resulting from work stoppages or the assessment of penalties. 
 
The Site H&S Coordinator must be immediately advised of any inspection / 
investigation by a governing authority on the worksite and be copied on all reports. 
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Requirements of Contractors 
2-03 Record Keeping 

 
There are specific requirements for record keeping in various sections contained 
within this manual that must be kept on file for a period of two years. These records 
must reflect the appropriate training for the work that the contractor will be 
performing. The following lists the minimum requirements: 
 

•Date of Training 
 

•Material Covered 



•Name of Employee 



•Trade and Certificates 



•Signature of trainer 



•Signature of trainee 
 
Nova Scotia Lands Inc. also expects that all tradesmen carry all current and valid 
trade certificates deemed necessary by governing legislation and trade regulation for 
the nature of work that they perform. 
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Requirements of Contractors 
2-04 Fitness to Work 

 
Background  

Every contractor has a responsibility for the health and safety and well being of each 
person under their direction, including employees, sub-contractors, visitors and other 
authorized guests. 
 
Impairment  

Impairment impacting a person's health and safety on the job site is the issue; such 
impairment may be due to injury, medical condition, alcohol, drugs, medication or 
other possible conditions affecting behaviour including stress, fatigue, anger, 
depression, anxiety, etc. 
 
Persons Found in a Suspected Impaired Condition 

Where persons are found in a suspected impaired condition, (eg. behaving in an 
abnormal or inappropriate manner): 
 

1. The person must not be allowed to work or remain on the job site. 
 

2. If an employee is suspected of being impaired when entering the premises 
(e.g., reporting for work, returning from lunch), Security and or Supervision 
will refuse entry and the employee's Direct Supervisor is to be contacted. 
Police will be called if necessary and further follow-up action will be taken 
with the employee's employer. 

 
3. The person in question must be offered medical assistance to be arranged 

through the Site H&S Coordinator. If the offer for assistance is refused the 
Supervisor must then send the person home. A taxi ride home must be 
offered by the Supervisor. When necessary, Security or Supervision will notify 
the police if the person refuses transportation home. 

 
4. All employees sent home because of suspected impairment must be 

reassessed prior to the next working shift. If requested, the Site H&S 
Coordinator will assist in determining fitness for work and any need for further 
assessment. The Contractor Employee must be accompanied by his / her 
Supervisor. 
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Requirements of Contractors 
2-05 Security and Site Access 

 
Access to the sites will not be permitted without prior authorization. All appropriate 
personal protective equipment and general safety precautions must be adhered to. 
 
Security and or Supervision are required to verify authorization upon entry and exit at 
work sites. Security and or Supervision will provide directions and general 
precautions, and will arrange for an escort to the worksite where warranted. 
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Requirements of Contractors 
2-06 Traffic / Parking Regulations 

 
Traffic Regulations  

Posted speed limits on all Site roadways and traffic signs (e.g., stop signs) must be 
adhered to. Maximum speed is 30 km/hr. unless otherwise posted. Passing is not 
permitted with the exception of slow moving equipment where extreme caution must 
be taken to ensure it can be done safely and the maximum posted speed limit is not 
exceeded. Large mobile equipment is not considered to be a slow moving vehicle. 
Parking violations that are safety related will be treated as a violation of traffic rules.  
 
Driveways, laneways, or emergency vehicle routes must not be blocked or restricted 
at any time.  
 
Violation of Traffic Rules are considered to be a Major Safety Infraction and 
progressive discipline will be followed. The first offence results in a written warning; a 
second offence within a one-year period will result in a one-day suspension or 
suspension of driving privileges on the property for one (1) month. Depending on the 
severity of the first offence a written warning may be omitted and an automatic 
suspension given. 
 

Construction Access and Parking 

All construction personnel must use designated routes to access construction 
parking areas. 
 
All contractors will park their personal vehicles in the area designated by Nova 
Scotia Lands Inc.  Representatives. All vehicles to be backed in when parked around 
any buildings. 
 
Driveways, laneways, walkways, or emergency vehicle routes must not be blocked 
or restricted at any time by construction vehicles, machinery, equipment or materials 
except in the course of demolition or other business activity. 
 
Overnight parking of equipment or vehicles must occur only with permission. The 
security of equipment or vehicles is the responsibility of the contractor. No vehicle is 
to be left without appropriate brakes / blocking. 
 
Vehicles must not be left unlocked overnight or with keys in place. 
 
Construction equipment such as zoom booms, scissors lifts, bulldozers, forklifts, etc., 
must have all moveable parts in their stowed positions when left unattended. 
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Requirements of Contractors 
2-07 Mobile Equipment / Crane(s) and Certification 

 
Background  

This section discusses the requirements related to Mobile Equipment and Cranes 
that may be required to perform the work that you are contracted to do. 
 
All contractors must ensure that all personnel required to operate mobile equipment, 
e.g., backhoes, trucks, excavators, etc. during the course of their work, are properly 
trained, possess a current drivers license as well as all other necessary licenses and 
/ or certificates and are competent. 
 
All mobile equipment must be in good operating condition with current maintenance 
and inspection records available on request. (See current legislation and regulations 
for mobile equipment.) 
 

Mobile Cranes 

• Ensure that you have discussed all necessary arrangements, e.g., crane 
placement, road restrictions, medical, security, and fire department 
notification, lockouts, safety watch, etc. with the appropriate Site 
Representative coordinating your work prior to the Safe Work Permit meeting. 

 

• Discuss the procedure for operation of a mobile crane within the buildings of 
the facility.  

 

Pendant / Overhead Cranes 

• All Contractor personnel who will be operating a pendant / overhead travelling 
crane during the course of their work at the Site must be in possession of a 
current certified license for overhead travelling crane operation. 

 

Elevating Work Platforms 

• Personnel must be given verbal, visual and hands-on instruction on the safe 
operation and requirements to operate that specific class of elevating work 
platform, prior to start of job. Operator Certificate required at all times. 

 
• Review current legislation and regulations for Elevating Work Platforms. 
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Requirements of Contractors 
2-08 Embedded Services Locate Request 

 
An Embedded Services Locate Request is a written approval that must be obtained 
from Site Representatives prior to any excavation, digging, drilling, grading, piling, 
boring, or concrete removal. 
 
The Locate Request identifies all embedded services (e.g., electrical conduits, 
pipelines, telephone lines) located in the area. 
 
The Nova Scotia Lands Representative will acquire this written approval prior to the 
safe work permit meeting. Any other specific instructions or procedures will be 
issued prior to starting work. 
 
Note: Never disturb or remove red concrete without a Locate Request. 
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Requirements of Contractors 
2-09 Equipment and/ or Work Area Isolation 

 
Purpose  

To prevent uncontrolled movement or flows, accidental starts of process, electrical 
and mechanical equipment as well as programmable logical controllers (PLC’s) and 
other computerized devices. This also includes isolating the flow of gas, air, 
hydraulics, steam and hazardous materials. 
 
Isolations may be in the form of lockouts, blocking, pinning, chaining, flagging off or 
barricading.  At the sites, most isolations performed are lockouts. 
 
Everyone has the right to lock-out for themselves, or to work under the protection of 
their supervision (i.e. Supervisors can lockout for their employee’s). 
 

How Do We Isolate? 

Before any work is performed, we isolate by: 
 
a) Identifying the energy sources; 
b) Requiring the hazard(s) to be identified; 
c) Defining the isolations to be taken, and; 
d) Checking for isolation effectiveness. 
 
Note: Isolation of an area should include a sign identifying who is responsible 
for the isolation and how they can be reached. 
 

• The Nova Scotia Lands Inc. Representative will arrange for Qualified 
Electrical Personnel to isolate areas as required by contractors. 

• The decision on how an isolation is to be performed must be developed by a 
competent person with knowledge of the equipment, area and process. This 
can be accomplished as part of a written procedure. 

• For simple equipment isolation - The Site Representative will arrange for 
Electrical Contractor to isolate area, and assist Contractors by isolating 
equipment / services so that the contractor can affix their locks. 

• Nova Scotia Lands Inc. Representative will also arrange to isolate high 
voltage breakers / switches (greater than 750 volts) as per switching 
procedure. The Contractor to affix locks as per isolation requirements. 

• Key points of isolation to be discussed at the Safety Work Permit Meeting: 

• How many locks required? 

• Where to place locks? 

• Who will show contractor where to put locks? 

• Ensure locks are adequately identified (Name / Company or 

Department / phone#) 
• Safety Locks must have only one key 
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Requirements of Contractors 
Equipment and/ or Work Area Isolation 

 

• For permanent shutdowns - Isolation to be performed with an 
approved written Isolation Procedure and place Isolation Procedure 
and / or Isolation Checklist along with key in "Lock-out Box".  All areas 
and electrical equipment must be so tagged. 

• Ensure copy of the "permanent" Shutdown Isolation Procedure is 
attached to Safe Work Permit. 

• For major shutdowns, Qualified Personnel to place lock on "Lock-out 
Box or Bar" (in most areas). Some areas may require 

• "All" on- site Contractor Personnel to place lock on "Lockout Box/Bar". 
Please discuss this issue to assure all persons included. 

• If the scope of work changes and requires that the isolation be 
changed, another isolation procedure meeting to be held to document 
changes. A new Safe Work Permit Meeting is to be held using the new 
isolation procedure to ensure all personnel on job-site are aware of the 
changes. 

• All safety locks used for isolation purposes are long shanked. Personal 
Safety Locks must be: 

▪ individually keyed or keyed alike in multiple sets; 
▪ b) Supplied with ONE key; 
▪ c) Identified with name and company of user, on the lock 

or on a suitable tag, and; 
▪ d) Used ONLY by person identified on tag. 

 

Written Isolation Procedure 

The Supervisor of the person(s) performing the work is responsible for determining 
when a written isolation procedure is needed to make a job safe. 
 

1. All written isolation procedures must be developed by a competent person 
with knowledge of the equipment, area and process and must include: 

▪ the equipment, devices or things requiring isolation 
▪ the method of isolation required 
▪ blocking, pressure release, purging, physical / electrical disconnects, 

barricades and testing of equipment 
▪ to make certain isolations are effective 
▪ switches, valves or isolating devices required to be locked out 
▪ the initial approval and subsequent revisions to be approved by the 

Nova Scotia Lands Inc. Representative using the procedure. 
2. When no written procedure is required for a job, the job supervisor for the 

work must determine what is required for isolation at the time. 
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Requirements of Contractors 
Equipment and/ or Work Area Isolation 

 
3. When the written isolation procedure is used, the procedure must be: 

▪ dated and approved by the supervisor/leader making the job safe, and; 
▪ where lock boxes / bars are used the procedure or listing is to be 

posted on the job site or lock box and 
▪ Visible to anyone to review, prior to start of work. 

Made Safe 

4. The person making the job site safe must check that the isolation is effective. 
 

5. Prior to the start of work, each person working on a job must check with the 
job supervisor that the isolation is effective. An additional check is required if 
there is a return to the job later in the shift. 

 

Locking Out 

6. Lock(s) are to be placed as to prevent the physical movement of the isolating 
device(s) - switch, valve, lever, etc. 

 
7. A supervisor, or person having responsibility over others, may lockout for 

those they have responsibility for, providing there is an approved written 
isolation procedure. 

 
8. When personal locks are used, the user either affixes them or is present to 

witness their use. 
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Equipment and/ or Work Area Isolation 

 
Inspecting 

Inspecting is defined as the act of viewing and / or checking only on the work and 
does not entail working on the equipment.  
 

A supervisor or staff/technician may inspect only with the approval and 
accompaniment of the person who has the area locked out. 
 

Lock Removal  

 

NO PERSONAL OR OPERATIONS LOCK CAN BE REMOVED OTHER THAN BY 
THE PERSON WHO AFFIXED IT UNLESS THAT PERSON IS PRESENT TO 
WITNESS THE REMOVAL. 
 
All persons must be clear before any lock protecting them is removed. If necessary, 
isolation of the area is to be maintained during the removal process to prevent entry 
of any person(s) into the affected area. 
 
When a person leaves a job and their lock(s) are still affixed, that person must be 
satisfied that the equipment or area they are working in is still properly isolated prior 
to resuming work. 
 
Periodically, circumstances arise when equipment or a process must be taken out of 
service for maintenance reasons and the job cannot be immediately completed. 
Examples of this would be the removal of electrical motors for repair or the removal 
of a valve for repairs when the valve or motor must be sent out for the repair work to 
be done. In these circumstances, no locks will be removed unless the equipment or 
process is completely safe or the responsibility for the isolation is transferred to 
another person who will replace the original locks with their locks. The responsibility 
for this belongs to the person performing the work. 
 
Where safety lock(s) are left on and it is ABSOLUTELY IMPERATIVE that the 
equipment be used, the person responsible for the lock(s) must be contacted to 
come in for removal. This applies to all applications - personal, supervisor, and 
operational locks. If the above is not possible, the lock(s) may be removed, after 
determining that it is safe to do so, by the Site Supervision, Electrical and 
Mechanical Maintenance personnel. 
 
This includes the operations locking out. 

▪ "Lock Removal" must be documented and copies are to be sent to the Health 
and Safety Coordinator.
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2-10 Barriers and Barrier Tape 

 
Background  

Barriers are used to stop the passage of people or vehicles in a restricted area. 
 
A barrier must be installed to warn people of hazards created by demolition, 
asbestos removal, construction and/or maintenance activities in the area and to 
direct persons past such hazards. 
 
Guarding (Barricade) is a requirement of the Occupational Health and Safety Act and 
the Regulations. 
 
All barriers at The Site must be installed in accordance with the requirements 
outlined in the Occupational Health and Safety Act & Regulations. 
 
All openings, sumps, vessels, bins, hoppers, elevated platforms or pits, other than 
grease pits, which constitute a hazard, must be fenced or otherwise guarded. 
(Occupational Health and Safety Act and Regulations).  
 

Types of Barriers Approved For Use at The Site 

There are two types of Barriers approved for use at these sites: 
 
Fixed Barricades 
Fixed barricades are used to physically prevent entry into a restricted area because 
a hazard exists.  Access may be restricted by using: 

• Wooden Barricades 

• Concrete Barricades 

• Fabricated structures made from steel or wood 

• Fencing 
 
Fixed Barriers should be used to prevent entry of unauthorized people or equipment 
into areas where a hazard exists. Examples of situations when fixed barricades 
should be used include: 

• Excavations 

• Openings in floor, walls, platforms and handrails; 

• Tripping hazards such as: Uneven floor or surfaces under repair; 

• Fall prevention 

• Road closures 
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Requirements of Contractors 
Barriers and Barrier Tape 

 
Barrier Tape 
Barrier Tape is used to warn people of a potential hazard and deter entry into a 
restricted area. This method does not physically prevent entry, but people must not 
enter the area restricted without authorization from the Site supervisor. It will be 
considered a major safety infraction for any unauthorized person(s) entering into a 
barricaded area. 
 
Barrier Tape will be used to warn people of a potential hazard and / or prevent entry 
into a restricted area. Examples of when barrier tape will be used include: 

• Demolition 

• Asbestos removal 

• Commissioning / Decommissioning of live equipment 

• Restricting access because of a fire line 

• Identifying a confined space (work in progress) 

• Cordoning off and accident investigation site, and 

• Flagging off floor area because of overhead work in progress 
 
Note: The use of barrier tape as an alternative means to stop/halt physical 
entry into an area where there is an open pit or missing handrail etc., is strictly 
prohibited. A fixed barrier must be used in this situation. 
 
The standard barrier tape that is to be used in all applications at the Site is  
(Yellow) Caution and (Red) "Danger, Authorized Entry Only". 
 
All barrier tape must be removed from the Site at the time the work is complete 
or at the time the hazard no longer exists. 
 
Barrier Tape Identification Tag 
When Barrier Tape is used it is the responsibility of the Site supervisor to ensure that 
identifying tags are affixed around the perimeter of the barrier tape. As a minimum, 
an identification tag must be affixed to each point of entry to the barricaded area.   
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CAUTION 

DANGER
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2-11 Personal Protective Equipment 

 
Personal Protective Equipment provides a secondary method of protection for an 
employee where it is not possible to eliminate or control the hazard. 
 
The personal protective equipment necessary will be discussed at, and stated on the 
Safe Work Permit Form. Specific protection for the work being performed must be 
evaluated by the contractor. 
 
All Personal Protective Equipment deemed necessary by the Contractor to protect 
the health and safety of the contractor employee(s) is to be provided by the 
contractor. 
 
As a minimum the following Personal Protective Equipment is generally required in 
all plant areas: 

• CSA Approved Hard Hat 

• CSA Approved High Impact Safety Glasses (with permanently attached side 
shields) - Prescription or Non-Prescription 

• Safety Boots 

• Arms and Legs completely covered as required 

• High Visibility Safety Vest/Jacket 
 
All personal protective equipment must be inspected as required regularly and be in 
a condition that provides the protection it was designed for. 
 
Foot protection, as a minimum must be 6” safety footwear with a Canadian 
Standards Association (CSA) approval with Grade 1 (i.e., Green Patch) designation 
may be worn on Site. 
 
Clothing requirements are long-sleeved shirts and long pants as required. This also 
applies to getting to and from the job site. 
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Requirements of Contractors 
2-12 Confined Space Entry 

 
Definition  

A confined space means a space in which, because of its construction, location, 
contents or work activity therein, the accumulation of a hazardous gas, vapor, dust or 
fume or the creation of an oxygen-deficient or oxygen enriched atmosphere may 
occur. 
 

Physical Characteristics of a Confined Space 

The physical characteristics of a confined space are: 

• A space that is large enough and so configured that an employee can enter 
and perform assigned work, 

• An enclosure that, by design, has limited openings for entry and exit. 

• An area or space that has the potential to accumulate a hazardous gas, 
vapor, dust or fume or become 

• An oxygen-deficient or oxygen enriched atmosphere, either from an external 
source or an internal source. 

 
Confined spaces may include, but are not limited to, sewers, tunnels, manholes, 
utility vaults, piping, storage tanks, process vessels, pits, excavations, and other 
similar types of enclosures with limited access and / or without adequate ventilation 
to eliminate the potential for the accumulation of a contaminant or oxygen depletion 
or enrichment. 
 

CSE Procedure  

A procedure, listing the requirements for safe entry and safe work within a confined 
space must be written and approved by a competent supervisor before any entry is 
made. All hazards must be identified, and eliminated or controlled according to the 
procedure. This procedure must be reviewed with all of the entrants of the confined 
space. 
 

Legal Requirement  

The Occupational Health and Safety Act (OHSA) & Regulations, outline the minimum 
requirements that must be met before entering a confined space. The Nova Scotia 
Lands Inc. Confined Space Entry Standard is designed to meet or exceed the 
legislative requirements of this regulation. 
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2-13Purging Procedures 

 
Definition  

Purge is the act of replacing the atmosphere within a closed system or vessel 
(container) by an inert substance in such a manner as to prevent the formation of an 
explosive mixture with air, prevent a dangerous concentration of an asphyxiate or 
toxic gas, or in the case of oxygen, to lower the oxygen content to prevent damage 
to the vessel or to personnel from extremely rapid combustion. 
 

Preparation and Execution of the Purge Procedures 

All purge procedures will be prepared and executed by authorized personnel only.  
 
Having completed the purge out procedure, the contractor will lockout isolation 
points with own locks and proceed to perform the necessary work. 
 
All Purge Procedure related details (e.g., lockouts, special instructions), must be 
discussed at the Safe Work Permit Meetings. 
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2-14 Emergency Response Plan (ERP) 

 
The Emergency Response Plan (ERP) outlines responsibilities, sources and 
communication relating to the activities on Site.  The plan enables coordination of 
contractor Emergency Response Plan (ERP), as well as providing a ready reference 
for communications and simple checklists for effective emergency response. 
 
The contractor must ensure that the Site H&S Coordinator reviews the Contractor 
ERP plan prior to start of work. This is normally done at the Safe Work Permit 
Meeting. 
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2-15 Communication 

 
Safe Work Permit Meetings / Site Specifics 

It is of the utmost importance that all information received by the Contractor 
Supervision at the "Safe Work Permit Meeting" and through "Site Specific 
Information Packages" is communicated to all contractor employees, sub-contractors 
and their employees.  All communication must be documented and kept on file. 
 

Contractors Toolbox Safety Talks 

It is the responsibility of the Contractor to ensure that toolbox safety talks are 
delivered daily (prior to starting work) to all employees working on the project, as a 
means of providing regular Health and Safety awareness, and encouraging 
employees to actively participate in Health and Safety matters. 
 
Documenting the delivery of these safety talks is the responsibility of the contractor. 
The documentation must include a record of the names (with signatures) of all 
employees in attendance, date, time, and discussion topics. 
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2-16 Workplace Inspections 

 
The contractor is responsible for maintaining a safe work area and must ensure that 
regular workplace inspections take place. Formal documented workplace inspections 
must be done weekly by the contractor supervisor accompanied by an employee. 
 
Individual work must be checked daily for: 

• Health, safety and ergonomic hazards 

• All tools and equipment are safe to use 

• Signs and labels are legible 
 
Typically, the types of things to review would include but not be limited to, the 
condition of: 

• Personal Protective Equipment 

• Access Stairs and Platforms 

• Ladders 

• Scaffolds 

• Equipment and Tools 

• Vehicle 

• Housekeeping 

• Emergency Eyewash and Showers 

• Material Storage 
• Material Safety Data Sheets 
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Requirements of Contractors 
2-17 Accident Investigation 

 
Background  

Nova Scotia Lands Inc. requires each contractor to have an effective accident 
reporting system that is understood and implemented by all contractor and 
subcontractor employees prior to commencing work on the Site premises. 
 

When an Accident Occurs at the former Sydney Steel Site 

It is the responsibility of the contractor to ensure that all employees are trained to 
report all accidents, with or without injuries. When an accident occurs, the 
contractor’s supervisor must: 

• Investigate all accidents with or without injury and provide a full report to the 
Site H&S Coordinator. 

• If there is an injury, arrange transportation to the nearest Hospital by calling 
911. 

 
When serious injuries are incurred, emergency communications are required. 

• In the case of a critical injury or death, secure the scene of the accident and 
do not disturb unless disturbance is necessary in order to eliminate danger to 
other persons. Immediately inform the H&S Coordinator. 

• Take all necessary actions to prevent a recurrence of the accident and 
document the actions taken. 

 

Emergency Communications 

Ambulance / Fire – 911 
 
 

NOTE: 
When an Accident Occurs at other Nova Scotia Lands Inc. Controlled Sites 

It must be determined at the Safe Work Permit Meeting prior to the start of work, what 
Emergency Contact Numbers are to be used, Hospital location, emergency routes 
identified and site maps provided if possible.  
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2-18 Regulated Substances 

 
Material Safety Data Sheets outline and will be used to discuss substance hazards 
and safety requirements, more specifically safety equipment, make, model, filter 
types, gloves, etc. The locations of Safety Showers and Eyewash Stations must also 
be reviewed and communicated to all contractors. 
 
In the event of the removal of designated substances such as asbestos, all 
contractors on the job site must review a written removal procedure at the Safe Work 
Permit Meeting. 
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2-19 Chemical Management and Transportation of Dangerous Goods (TDG) 

 
The contractor must comply with all applicable regulations including The 
Transportation of Dangerous Goods Act. 
 
Unless otherwise specified in writing by the Contractors and the Site 
Representatives, the Contractor will:       
  

1. Have a list or inventory of all chemicals being brought by the Contractor to the 
job site, with up-to-date Material Safety Data Sheets (MSDS). The chemical 
inventory will contain: 

• the name of the material 

• the amount used and stored (e.g., per month, per year or whatever is 
convenient, and; 

• where the material is used and stored 
 

2. Have an up-to-date written emergency response plan, which outlines actions 
to be taken by the contracting employees in the event of a leak, spill, fire or 
explosion. Contracting employees must have been properly trained in spill 
response and control procedures and if expected to respond to a "dangerous 
goods occurrence", receive Transportation of Dangerous Goods (TDG) 
training once every three (3) years. 

 
3. Ensure that chemical containers (drums/totes) are labelled as to content, in 

good condition and impermeable to the chemicals they contain. Non-
compatible chemicals are to be segregated. All applicable safety marks, 
labeling, placarding and documentation are used. 
 

4. Be in constant attendance when loading / unloading a storage tank.    
                                              

5. Ensure that valves and nozzles are locked in the closed position when not 
engaged.          
  

6. Have all required licenses to purchase, store or use a chemical and comply 
with all chemical storage and chemical waste regulations. 
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2-20 Reporting Environmental Incidents 

 
It is The Site policy to report environmental incidents (or "spills") to the Department 
of Environment and other authorities. 
 
Under the Environmental Protection Act, a "spill" is defined as a discharge into the 
natural environment that includes air, a natural watercourse (like a Harbour), 
groundwater and the ground and may happen out of a structure or container (e.g., 
tank, piping, valves, vehicle, building, stack vents). 
 
The Contractor must take immediate action to safely stop the emission or contain the 
discharge and notify the H&S Coordinator of the situation. 
 
The Environmental Officer will report the environmental incident as per Nova Scotia 
Lands Inc. “Emergency Response Plan”.  
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2-21 Electrical Equipment Areas 

 
Access to areas that contain "Live" electrical equipment are restricted to authorized 
personnel only. Authorized Personnel are defined as: 

• Qualified electrical contractors and personnel; 

• Persons accompanied by Qualified electrical personnel, and / or; 

• Contractors who have been given "short term" access per their Safe Work 
Permit 

 
Contractors that require short term "unaccompanied" access into electrical 
equipment areas must be under the direction of electrical personnel. The Site-
Specific health and safety information and tour must detail the specific location, the 
hazards for the area and any other relative information. This must be given to the 
contractor as part of the Safe Work Permit Meeting. 
 
While in an electrical equipment area, persons who come within one (1) metre or 
three (3) feet (or more depending on the voltage level) of live exposed electrical 
equipment must wear the required personal protective equipment or the live 
exposed electrical equipment must be guarded. 
 
For additional details refer to Contractor Requirement "Working on or Near Live 
Electrical Equipment" on the following three pages. 
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2-22 Working On or Near Live Electrical Equipment 

        (750 Volts AC or DC and Below) 

 
Background  

At the Nova Scotia Lands Inc. Sites, the method for working on any electrical 
equipment is to isolate and lockout all sources of energy. However, in certain 
circumstances it is necessary to test and troubleshoot electrically energized 
equipment. 
 
At the Nova Scotia Lands Inc. Sites, we do not "repair" or "replace" live equipment.  
There is only one exception to this statement and that is the changing of or racking in 
and out of low voltage substation breakers, on a live bus, with the cell door open. 
 

Definitions Near 
Near has been defined with respect to live exposed electrical equipment at 750 volts 
and below as within one meter.  
 
The following list of questions will assist an individual in determining whether they 
are near and likely to become endangered at distances greater than one meter from 
the live exposed parts. A qualified electrical person must make this evaluation. 

• Are you or the equipment or materials used to perform the job likely to come 
in physical contact with the energized electrical circuits? 

• Are there tripping hazards in the work area? 

• Could you lose your balance because the work requires you to reach an 
excessive distance? 

• Do you have adequate lighting to see clearly what you are doing? 

• Do you have conductive materials or equipment on your person? 

• Is there any possibility of equipment movement? 

• Do you think protective barriers should be used? 

• Has all your equipment been checked and in good working order? 

• Do you have a sense of nervousness about your proximity to live exposed 
electrics on a specific job? 

• Has the voltage and amperage level been considered? 

• Have you considered any environmental conditions like water, dust, 
congestion etc.? 

• Any other hazards in the workplace? 
 
Trouble-Shooting and Testing 

The action performed on an electrically energized system to determine the existence 
or cause of a problem. 
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(750 Volts AC or DC and Below) 

 
Working On 
To repair, replace, test or trouble-shoot electrical equipment. 
 

Hazard Assessment  

Each job will be assessed and the hazards identified by a competent electrical 
person (i.e., a person, who is, through training and experience, able to recognize 
electrical hazards and trained in CPR). 
 
Based on the assessment the appropriate procedures and required personal 
protective equipment will be used. 
 

Personal Protective Equipment 

All Personal Protective Equipment deemed necessary by either the Site H&S 
Coordinator and / or the Contractor to protect the health and safety of the contractor 
employee(s) is to be provided by the contractor. 
 
If a person approaches within one meter of live exposed electrical equipment 
at 750 volts or below, the necessary Personal Protective Equipment must be 
worn. 
 
When working on or near live exposed electrical equipment at 230 volts AC or DC 
and above or approaching within one meter, the following personal protective 
equipment must be properly worn: 
 
Personal Protective Equipment: 

• Hard hat 

• Safety glasses with permanent side shields 

• Shock Resistant (Omega) Work Boots 

• Flame Resistant Clothing System 

• Class ‘0’ Rubber Gloves with leather outers for 230 volts (AC/DC) or above 

• Face Shield (if arc hazard exists) 

• Any other personal protective equipment as determined by the area in which 
the work is being done (e.g., hearing protection, harness, respirator, etc.,) 

 
Other: 

• A second suitably equipped competent person when working with voltage 

levels at or over 300 Volts, except for testing or trouble-shooting (i.e. 
changing of or racking in and out of a low voltage substation breaker on a live 
bus, with the cell door open) 

• Testing equipment must be certified by the manufacturer for its intended use  
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(750 Volts AC or DC and Below) 

 

• When working on or near live electrical equipment below 230 volts, the 
following requirements are optional per hazard assessment. 

 
Personal Protective Equipment: 

• Class ‘0’ Rubber Gloves with leather outers for below 230 volts (AC/DC) 

• Flame resistant clothing for below 230 volts (AC/DC) 
 
Other: 

• A second suitably equipped competent person when working with voltage 
levels below 300 Volts AC or DC. 

• Mats (e.g., insulated rubber) 
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What is a Scaffold?  

A scaffold is an elevated working platform for supporting both people and materials. 
It is a temporary structure used mainly for construction and / or maintenance work. 
Scaffolds must be designed to support at least four (4) times the anticipated weight 
of people and materials that will use them. 
 
Legal Requirement 
Proper components, certification in erection, use and disassembly of scaffolds are a 
requirement of the Occupational Health and Safety Act and Regulations. Also 
certification in Fall Protection/Fall Arrest is required. For certainty follow The Nova 
Scotia Labour and Advanced Education Reference Guide To The Fall Protection and 
Scaffolding Regulations. 
 

Construction / Erection 

Operating Services - Carpenters Responsibilities 
All types of scaffolding (may or may not include frame scaffolding) must be 
constructed, erected or assembled by a competent person. During construction and 
upon completion of the scaffolding, the competent person is responsible to attach the 
appropriate identification tag. 
 
Overhead Protection 
Whenever work is being done on a scaffold over people working below, overhead 
protection must be provided on the scaffold. This protection will be planking or other 
strong suitable materials. 
 
Means of Access 
A safe and convenient means must be provided to gain access to the working 
platform level. Means of access may be by a portable ladder, fixed ladder, ramp or 
runway, or stairway. 
 

Identification of Scaffolds 

"DO NOT USE" Scaffold Identification Tag (WHITE Plastic Holder RED Lettering) 
 

• During construction, erection or assembly of any scaffold, a "DO NOT USE"  
Scaffold Identification Tag must be affixed by the erectors in a prominent 
location on the scaffold and / or at each point of potential access to the 
scaffolds. 
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"USE WITH CAUTION" Scaffold Identification Tag (YELLOW Plastic Insert) 



• If the scaffold cannot be built strictly to specifications, the erectors must affix a 
"USE WITH CAUTION" Scaffold Identification Tag with special instructions at 
each point of access. For example, if a guardrail cannot be installed, the 
Yellow Tag will indicate this restriction and provide instructions that a safety 
harness must also be worn. 

 
"OK TO USE" Scaffold Identification Tag (GREEN Plastic Insert) 

• Once construction, erection or assembly of the scaffold has been completed 
and has been approved for use by the erectors, they must affix an "OK TO 
USE" Scaffold Identification Tag at each point of access. 

 

Inspection and Maintenance 

 
Contractors Responsibilities 
Contractors, who are using scaffolding, must inspect the scaffolding each day prior 
to use.  
 

Removal, Component Inspection and Storage 

Any scaffolding that is no longer being used (i.e., the job is completed), is to be 
removed by a competent person. Once removed, the competent person is also 
responsible for inspecting the scaffolding components for any damaged parts or 
components, discarding or repairing these components and proper storage of all 
components prepared for future use. 
 

Scaffold Pre-Use Checklist 

The following are some items to consider prior to using scaffolding: 

• Are scaffold components in safe condition for use? 

• Are planks in safe condition for use? For wood planking, the following applies: 
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• Planks must be at least two (2) inches thick by ten (10) inches wide and must 
meet or exceed the requirements for Number 2 Grade Spruce or better 
planking rough sawn. 

• Must be free of wormholes, cracks, checks, splits, excessive knots, wanes, 
warps and twists. 

• The weight of the plank must be checked. A lightweight plank indicates that it 
is dry and possibly brittle. 

• The surface of the plank must be checked for the possible penetration of 
potentially damaging substances (e.g., acidic solutions) 

• Immediately discard any planks showing these or other defects. 

• Do planks overhang their supports by no less than six (6) inches and no more 
than twelve (12) inches? 

• Planks are secured from slipping (e.g., Planks have cleats where required 
and are properly fastened to the planks) 

• Is the frame spacing and sill size capable of carrying the intended load? 

• Have competent persons been in charge of erecting the scaffold? 

• Are sills properly placed and of adequate size? 

• Have screw jacks been used to level and plumb scaffold versus unstable 
objects such as concrete blocks, loose bricks, etc.? 

• Are base plates and / or screw jacks in firm contact with sills and frames? 

• Is scaffold level and plumb? 

• Is guard railing (complete with top and mid rail and toe board) in place on all 
open sides? 

• Has proper access been provided? 

• Has overhead protection or wire screening been provided where necessary? 
• Has the ratio of height to least lateral dimension not exceeded three (3) to 

one (1) (i.e., Three to One Rule). For example, if the base measurements of 
the scaffold provide a width of five (5) feet and the length of the selected 
cross braces provide a bay length of ten (10) feet, the maximum height of the 
scaffold shall not exceed fifteen (15) feet (i.e., 3 x 5 feet = 15 feet). 

• Exceptions may include circumstances where: 

• The scaffold is tied into the structure: 

• The scaffold is properly stabilized by guy wires, and / or; 

• The scaffold is secured by outrigger stabilizers sufficient to maintain the ratio. 

• Have brackets and accessories been properly placed: 

• Brackets? 

• Putlogs? 

• Tube and Clamp? 

• All nuts and bolts tightened? 
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• Is scaffold free of makeshift devices or ladders to increase height? 

• Are working platforms fully planked between guardrails? 

• Are toe boards installed properly? 

• Have precautions been taken to prevent against hazardous conditions such 
as: 

• Power lines? 

• Wind loading? 

• Possible washout of footings? 

• Uplift and overturning moments due to placement of brackets, putlogs, or 
other causes? 

 

General Safety Rules 

The following are some general safety rules for the use of scaffolding: 
 
BEFORE Using Scaffolding, Check to ensure that: 

• Scaffolding is approved for use (e.g., Review "Identification Tag") 

• Base is sound, level and adjusted 

• Legs are plumb and all braces are in place 

• Locking devices and ties are secured 

• Cross members are level 

• Planks, Decks and Guardrails are in good condition, installed and secure 
 
DO: 

• Follow all instructions / notes on Scaffold Tag (e.g., use harness) 

• Remove snow and ice from scaffold platforms, ladders and access areas. 

• Use an access ladder to climb on or off a scaffold, not scaffold frame, unless 
it is specially designed to be climbed. 

• Ensure that the scaffold is securely attached to the building structure. The 
effects from winds increase when scaffolds are covered. 

• Protect all planked or working levels with proper guard rails, mid-rails and toe 
boards along all open sides and at the ends of scaffold platforms. 

• Guardrails may be removed for the purpose of lowering or hoisting materials 
but must be replaced immediately. Fall Protection (i.e., safety harness) must 
be worn when guardrails are removed. 

 
DO NOT: 

• Do not use scaffolding that have a "DO NOT USE" Scaffold Identification Tag 
affixed anywhere on the scaffolding. 

• Do not jump onto planks or platforms. 
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• Do not climb or stand on cross braces or guardrails. 

• Do not work on scaffolds during storms or high winds. 

• Do not use ladders or makeshift devices on top of scaffolds to increase 
height. 

• Do not overload (i.e., exceed tagged capacity) scaffold frames or platforms. 

• Do not rest materials or equipment on guardrails. 

• Do not try to repair bent or kinked frames. Immediately discard them. 

• Do not use scaffolds near electrical wires. 
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Background 

Minimizing air emissions from the source is an environmental priority.  
 
Dust, or particulate, from storage piles and open areas is caused by high winds and 
vehicle traffic. 
 

Minimizing Air Emissions 

 
Contractors must minimize air emissions by following: 
 
Loading Practices 
Trucks must not be overloaded with material. Overfilling causes spillage from trucks. 
The spilled material creates “track out”. Track out is carried along the road by the 
vehicle's tires. It dries on the road and when driven over, is crushed, creating dry 
dust, or air emissions. 
 
Speed Limits 
All speed limits must be obeyed. Following posted traffic speed limits minimizes the 
amount of dust created on roadways. 
 
Turn off Engines 
Drivers must turn off engines while stationary unless the engine is required for a 
specific reason (e.g., vacuuming in or pumping off load). 
 
Sandblasting 
To minimize airborne sandblasting particulate, the contractor must use the lowest 
dust abrasive available. Where sandblasting of paints may be lead based, the debris 
generated during the removal of the existing paint will be collected and disposed of 
properly – the debris cannot be diluted to render it non-hazardous. 
 
Construction and Demolition 
Track out from job sites must be controlled and waste / debris from any demolition 
must be properly disposed. 
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Spill Control and Response 
Spill Control The preferred method of controlling spills is to prevent them from 
happening in the first place. 
 
To prevent spills, a Contractor must use the following individually, or in 
combination: 
 
1.  Store oils or chemicals away from sewer grates or where a spill could reach a 

sewer. 
 

2. Inspect the condition of the oil or chemical container, drum, tote etc., transferring 
the material to a new container if necessary. 
 

3. Ensure level controls, alarms and / or standby backup pumps are in working 
condition. 
 

4. Develop and maintain procedures to respond to a spill and instruct their 
employees in these procedures. 

 
Spill Response The Contractor responds to a spill by: 
 
1. If possible, stop the spill, taking into account employee safety first. 
 
2. Prevent the spill from entering sewers by stopping the flow, dyking, sealing 

manhole covers and sewer grates and spreading absorbents. 
 

3. Report the spill to the Site Representative immediately, who will follow 
the “Emergency Response Plan” reporting procedure. 
 

4. In the event of a chemical spill, the Material Safety Data Sheet (MSDS) must be 
consulted. Safe handling procedures, instructions in case of fire, health hazard 
ratings and summarized spill response procedures are listed on all MSDS sheets. 
The MSDS sheet must be made available to the Site Representative. 
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Waste Management 
The Contractor must comply with Nova Scotia Waste Regulations of The 
Environmental Protection Act. 
 
Unless otherwise specified in writing by the Contractor and the Site 
Representative, the Contractor will: 
 

•Restore the job site and any lands affected by it, to an acceptable condition, free of 
all waste, debris and hazardous materials. The Contractor is responsible for 
removing any refuse, including empty containers (e.g., drums, cans), left over 
construction material and packaging. 

 

•No residuals or contaminated water is to be allowed into if any, Site water 
treatment plants or sewer systems. Liquid industrial waste cannot be dumped 
down a sink or sewer. 

 

•Segregate any waste generated from a job and identify as either hazardous, liquid, 
industrial or non-hazardous. 

 

•Waste containers will be dated and labelled as to content. The containers must be 
in good condition and impermeable to the waste it's receiving. The lid will be kept 
closed unless adding more of the same waste. 

 

•Prior to shipping off wastes, the Contractor must ensure that shipping documents, 
labelling and placarding requirements are complied with according to legislation. 
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Commitment Agreement 
This program has been prepared to assist you in your business dealings with Nova 
Scotia Lands Inc. The regulations and procedures set out in this manual ARE NOT 
INTENDED TO REPLACE OR SUPERSEDE ANY LAWS, REGULATIONS OR 
LIABILITY APPLICABLE TO THE WORK UNDERTAKEN BY YOU. In the event of a 
conflict, you must act in accordance with the governing law or regulation and report 
the conflict to the appropriate Site H&S Coordinator. This manual has been 
registered to: 
 
Company Name: 
 
Contact Name: 
 
Address: Street: 
 
City: Province: 
 
Postal Code: 
 
Telephone Number: 
 
Fax Number: 
 
Email Address: 
 
I, _______________________________________, representing the above named 
company, fully understand and have complied with and will continue to comply with, 
the requirements outlined in the Nova Scotia Lands Inc. Contractor Health and 
Safety Program and confirm that all our employees assigned and / or sub-
contractors retained to work on these sites are in compliance with the requirements 
as outlined in the program. 
 
Signed:________________________________Date: _______________________ 
 
Copy "Commitment Agreement" for your records and return signed and dated 
original via mail to: 
 
Nova Scotia Lands Inc. 
P.O. Box 430, Station ‘A’ 
Sydney, Nova Scotia, Canada, 
B1P 6H2 
Or via facsimile to: 

•(902) 564-7903 
Attention:   H&S Coordinator 
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Contractor Employee Orientation 
This section outlines the training and orientation to the Nova Scotia Lands Inc. 
Contractor Health and Safety Program that the contractor must give their employees, 
prior to the start of any work. 
 
Contractors must ensure that all supervisors are trained in the Requirements of the 
Contractor sections of the Nova Scotia Lands Inc. Contractor Health and Safety 
program. 
 
Contractors must ensure that all employees and its sub-contractors are trained in the 
provided orientation. The purpose of the orientation is to provide basic information on 
the employee's personal responsibilities for Health and Safety. 
 
It is the contractors' responsibility to issue and review the contents of the provided 
Manual.  (Additional copies are available on request). The contractor employee will 
complete and sign the acknowledgment section and the contractor will record that an 
employee orientation has taken place. The orientation is valid for one year from the 
orientation date.  
 
This orientation must be redone on an annual basis. The contractor company must 
keep a record of all orientations on file. 
 
The following items must also be reviewed: 
 

• Your rights and the Nova Scotia Occupational Health and Safety Act. 

• A review of your company’s safety policy and program by the H&S Coordinator. 

• WHMIS 2015/GHS awareness training, including labels and interpretation. 

• A review and training in any “Trade Specific” High Hazard concerns, including 
Occupational Health and Safety Act and Regulations requirements. 
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Safe Work Permit Meeting  

 
Prior to any "work" being done by a contractor, a Safe Work Permit Meeting must be 
held to establish and document safe procedures. These meetings are conducted by 
the Site Representative or the H&S Coordinator.  Work must never begin before the 
Safe Work Permit Meeting has taken place and information conveyed to all 
employees. 
 
An employee must review the instructions of the safe work permit meeting and sign 
the acknowledgment form. Where there is an established scope of work, location, 
conditions, hazards, and they will not change during a month, then a monthly safe 
work permit can be held. 
 
A Safe Work Permit Meeting is scheduled to: 
 

•Inform the Contractor of the Health and Safety hazards or requirements of the area 
in which they will be working. The Contractor site supervisor (or appropriate 
designate) is responsible to convey this information to all contract personnel 
working on the project. 

•Ensure the contractor conforms and complies with any local rules for the area in 
which they will be working, The Site’s Health and Safety Program and the 
Occupational Health and Safety Act and Regulations. 

•Inform appropriate employees of the scope and schedule of the work being 
performed. Further specific information requirements are outlined on Form 124 
"Safety Work Permit". 

 
The contractor must visit the job site with a Site representative prior to the safe work 
permit meeting. 

 

 

6-01 Appendix 
• Safe Work Permit 

• Acknowledgement of Training 
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SAFE WORK PERMIT (Form 124 B) 

 

Date Held:______________________ P.O.:______________ Reqn.:___________ File No.:____________ 

 

Contractor:___________________________________ Sub Contractor:_____________________________ 

 

Dept.____________________________ Scope of Work: ________________________________________ 

 

 

NSL Coordinator/ ext: ___________ Start Date & Time: _____________ Est. Comp. Date: ___________ 

 

1. Crane(s) Mobile Equipment Required: Yes  No  Type of Equipment________________________ 

 

2. Embedded Services Locate Request discussed: Yes  No   

Clearance No.____ 

 

3. Equipment and/or work area to be isolated: Yes  No  If Yes Specify:_______________________ 

 

4. Personal Protective Equipment to be worn, Specify: Hard Hats  Safety Boots  Safety Glasses  

 Fall Arrest Harness  Hearing Protection  Respiratory Protection  Chemical Goggles  High 

Visibility Vest  Gloves  Shield  Chaps  Other Specify:___________________________________  

 

5. Confined Space Entry: Yes  No  (a confined space means a space if which, because of its construction, location, 

contents or work activity therein, the accumulation of a hazardous gas, vapour, dust or fume or the creation of an oxygen-deficient 
or oxygen-enriched atmosphere may occur.) 

 Contractor to follow Confined Space Entry Procedure:  Issued   Procedure No. ___________________ 

 

6. Area Gas Check Required  Specify Type ______________________ Contact: __________________ 

 

7. Purging of Pipelines: Yes  No  If Yes, procedure must be attached, Procedure No. ______________ 

 

8. Additional Protection: Safety Watch  Fire Watch  Other __________________________________ 

 

9. Road / Rail Restrictions: Yes  No  If Yes, Contact _______________________________________ 

 

10. ERP Procedures discussed/issued Yes  No  

 

11. Incident Tracking Form Discussed Yes  No    (in the event of an incident, environmental or Health 

and Safety related, an incident tracking form is to be submitted to the Site H&S Coordinator) 

 

NOTES:_______________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

 
This permit is no longer valid if the contractor/sub contractor does not start within 8 days of permit meeting or leaves the job site for 

more than 8 days.  Any deviation from this permit must be confirmed with the NSLI Coordinator.  
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ACKNOWLEDGEMENT OF TRAINING 

 

                                 DATE___________ 

 

PRESENTER____________________ 

 

SUBJECT       CONTRACTOR EMPLOYEE SITE ORIENTATION 

 

EMPLOYEE: 

 

1.  I HAVE ATTENDED AN OVERVIEW OF THE NOVA SCOTIA LANDS INC.  

 

SITE CONTRACTOR HEALTH AND SAFETY PROGRAM, THE NOVA SCOTIA  

 

LANDS INC. SITE EMERGENCY RESPONSE PLANS, SITE LOCATION MAPS 

 

AND I UNDERSTAND MY RESPONSIBILITIES FOR HEALTH AND SAFETY  

 

WHILE WORKING ON THIS SITE. 

 

2.  I HAVE RECEIVED AN OVERVIEW AND A COPY OF THE HANDOUT YOUR 

  

RIGHTS, RESPONSIBILITIES AND THE NOVA SCOTIA OCCUPATIONAL 

 

 HEALTH AND SAFETY ACT. 

 
3.   I UNDERSTAND THAT A COPY OF THE OCCUPATIONAL HEALTH AND 

 

 SAFETY ACT AND REGULATIONS, A TELEPHONE NUMBER FOR THE NOVA 

 

 SCOTIA LABOUR AND ADVANCED EDUCATION, SITE WORKPLACE HEALTH  

 

AND SAFETY POLICY AND PROGRAM, HAVE BEEN MADE AVAILABLE FOR  

 

MY VIEWING. 

 

4.   A COPY OF THIS FORM IS TO BE KEPT ON FILE BY THE CONTRACTOR 

 

 AND A COPY SENT TO THE SITE HEALTH AND SAFETY COORDINATOR. 

 

 

      EMPLOYEE SIGNITURE 

 

      ______________________ 

 

      EMPLOYER____________________ 
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