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Baffinland Iron Ore Mines LP 
Mary River Project 

Geotechnical Investigations - Acid Rock Drainage Assessment 

1. Introduction 

Hatch Ltd. (Hatch) was retained by Baffinland Iron Mines (BIM) to complete an assessment of 
bedrock materials that will potentially be used as construction materials associated with the 
proposed railway from Mary River to Milne Port on Baffin Island, Nunavut. Testing was 

carried out on three rock samples, representative of the likely materials available during the 
construction of the railway. Hatch’s objective was to assess the suitability of rock materials for 
use as construction materials.  

Acid Rock Drainage (ARD) occurs when minerals containing sulphide and elemental sulphur 

are exposed to the weathering effects of oxygen and water. Acidity is generated from the 
oxidation of sulphur and precipitation of ferric iron. ARD occurs when the resulting acidity is 
entrained by water. High metal solubility and sulphide weathering occur under acidic 

conditions. Metal Leaching (ML) is typically associated with acid rock drainage. Although a 
neutral pH does not necessarily prevent metal leaching, in many environments, metal 
leaching will only be significant if the drainage pH is less than 5.5 or 6 (Price and Errigton 

1998). 

The Fizz Rating test is another aspect of the acid-base accounting testing program. This test 
is carried out by adding 1 to 2 drops of 25 % HCL to a prepared sample. The ‘fizz’ is rated on 
a scale for 0 to 3, with 0 for no reaction, 1 for a slight reaction, 2 for a moderate reaction and 

3 for a strong reaction. There should be a correlation between NP and Fizz Rating. As an 
example, for a Fizz Rating of 3, there would likely be a highly positive NP and for a Fizz 
Rating of 0, a likely very low positive or negative NP.  
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An assessment of the potential of acid generating potential of excavated bedrock is typically 
required as part of the regulatory permitting and approvals process for facilities where 

imported natural materials will be potentially exposed to weathering.  

During the geotechnical investigation program, a number of bedrock samples were collected, 
including samples of granitic gneiss, limestone and diabase that are located along the 
alignment of the proposed railway.  

2. Testing Methodology 

The rock samples were considered to be representative of the bedrock encountered along 
the railway. The samples were shipped to SGS Lakefield Research Limited for static 

laboratory analysis. The analysis procedure utilized was the acid-base accounting which 
included measurement of sulphur species, total carbon and carbonate, Neutralization 
Potential (NP), pH, acid potential (AP), and the NP/AP ratio. Testing was carried out as per 

Government of British Columbia Technical Circular T-04/13. 

3. Results 

The bedrock samples included: 

 granitic gneiss sampled at approximately Km 3; medium to coarse, fresh, comprised 

mostly of plagioclase, quartz and mafic minerals 

 diabase sampled at approximately Km 95; fine to medium, fresh, blackish green 
comprised of mostly mafic minerals, some quartz 

 limestone sampled at approximately Km 62; fine to medium, fresh, light yellowish grey.  

The results of the ABA testing are summarized in Table 1 and the laboratory test reports are 

attached. The ABA test includes several components that provide an indicator of the acid—
generating potential of the materials sampled, including paste pH, the sulphide sulphur 
component (%), neutralization potential (NP): acid potential (AP) ratio and net neutralization 

potential (NP-AP) (tonnes CaCO3/1000 tonnes). The AP is calculated based on the sulphide 
sulphur concentration, and the NP is measurement of the amount of neutralizing base 
minerals, including carbonate in the samples. The net NP is the difference between the NP 

and the AP and the NP/AP ratio is the NP divided by the AP.  

Table 1: Results of ABA Testing 
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NF17-07 Granitic Gneiss 9.89 9.10 5.43 0.035 <0.02 1 0.110 

NF17-08 Diabase 8.89 16.9 10.6 0.042 <0.02 1 <0.025 

NF17-09 Limestone 8.24 1608 1077 0.029 <0.02 3 54.1 
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While there is a very low concentration of total sulphur in the samples, the majority of the 
sulphur in the sample is likely sulphide sulphur. The samples had a paste pH near or over 9, 

which indicates that neutralization potential will be available immediately under leaching 
conditions. Based on results from ARD studies in the Appalachian coal mines (Brady et al. 
1994), a net NP value that exceeds 15 tonnes CaCO3/tonne was considered to be non-acid 

generating, a net NP value less than or equal to 0 tonnes CaCO3/tonne was considered to be 
acid generating, and a net NP value between 0 and 15 tonnes CaCO3/tonne represented a 
grey zone that was potentially acid generating, but for which prediction was difficult.  

Based on this classification system, the limestone sample (NF17-09) with a net NP value at 

1077 is classified as non-acid generating and the diabase (NF17-08) at a net NP value of 
10.6 is likely non-acid generating. The granitic gneiss (NF17-07) with a net NP value of 5.4 
falls in the zone that is difficult to predict, however likely closer to the non-acid generating 

classification as there is a very low percentage of sulphides (sulphur) present. The ABA 
screening criteria developed by the BC Ministry of Energy and Mines, (Price 1997) (Table 
6.4), are described in Table 2.  

Table 2: Acid-Base Accounting Screening Criteria (Price 1997) 

Potential 
for ARD 

Initial 
Screening 

Criteria 

 
Comments 

Likely NPR < 1 Likely ARD-generating unless sulphide minerals are non-reactive.  
Possible 1 < NPR < 2 Possibly ARD-generating if NP is insufficiently reactive or is depleted at a 

faster rate than sulphides. 
Low 2 < NPR < 4 Not potentially ARD-generating unless there is significant preferential 

exposure of sulphides along fracture planes or extremely reactive 
sulphides in combination with an insufficiently reactive NP. 

None NPR > 4  

The results of the ABA testing indicated that for the tested rock samples from the BIM site, 

the Net NP was more than or slightly less than 15 tonnes CaCO3 and the NP/AP ratio was 
greater than 4. Therefore the rock is unlikely to be acid-generating. Given the high paste pH 
for the sample, metal leaching is unlikely to be an issue since most metals are not soluble 

under alkaline conditions.  

4. Recommendations 

Based on the results, no further testing is recommended if rock material is consistent with the 

samples of rock that were collected during the geotechnical investigation program. Since the 
excavated bedrock is unlikely to be acid-generating, there is very little concern, with respect 
to ARD, with its use as a source of construction material.  
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 CERTIFICATE  OF  ANALYSIS
 Partial Report

 
  Analysis 5:

NF17-07
6:

NF17-08
7:

NF17-09

Sample Date & Time Date:N/A Date:N/A Date:N/A

Paste pH 9.89 8.89 8.24

Fizz Rate [---] 1 1 3

Sample weight [g] 2.05 1.99 2.00

HCl Added [mL] 20.00 20.00 540.00

HCl [Normality] 0.10 0.10 0.10

NaOH [Normality] 0.10 0.10 0.10

NaOH to [pH=8.3 mL] 17.48 15.50 109

Final pH 1.14 1.73 1.68

NP [t CaCO3/1000 t] 6.1 11 1077

AP [t CaCO3/1000 t] 0.67 0.67 0.67

Net NP [t CaCO3/1000 t] 5.43 10.6 1077

NP/AP [ratio] 9.10 16.9 1608

Sulphur (total) [%] 0.035 0.042 0.029

Acid Leachable SO4-S [%] 0.04 0.04 0.03

Sulphide [%] < 0.02 < 0.02 < 0.02

Carbon (total) [%] 0.044 0.061 11.1

Carbonate [%] 0.110 < 0.025 54.1

 

 

    

 

 

 __________________________

 Brian Graham B.Sc.
Project Specialist 
Environmental Services, Analytical
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SGS Canada Inc.
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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 *NP (Neutralization Potential)
 = 50 x (N of HCL x Total HCL added - N NaOH x NaOH added)
   -------------------------------------------------------
                        Weight of Sample

*AP (Acid Potential) = % Sulphide Sulphur x 31.25
*Net NP (Net Neutralization Potential) = NP-AP
NP/AP Ratio = NP/AP
*Results expressed as tonnes CaCO3 equivalent/1000 tonnes of material
Samples with a % Sulphide value of <0.02 will be calculated using a 0.02 value.
 

ABA - Modified Sobek
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA13857-JUN17

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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