
 
Jericho Project Final EIS 

Supplemental Report 
 
 
 
 
 
 
 
 
 

Submitted to: 
 
 

Tahera Corporation 
Toronto, Ontario 

 
 
 
 
 

Submitted by: 
 

AMEC Earth & Environmental Limited 
Burnaby, BC 

 
 
 

September 2003 
 

VE51295 
 
 

AMEC Earth & Environmental Limited 
2227 Douglas Road, Burnaby, BC 
Canada V5C 5A9 
Tel +1 (604) 294-3811 
Fax +1 (604) 294-4664 
www.amec.com 



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page i 

TABLE OF CONTENTS 

Page

1.0 INTRODUCTION.................................................................................................................. 1

2.0 KIA/NTI ISSUES .................................................................................................................. 3
2.1.1. Issue 39:  Internal Loading of Carat Lake........................................................ 3
2.1.2. ISSUE 40 Water Toxicity ................................................................................. 4
2.1.3. Issue 53:  The Need for Lake Oxygenation as Mitigation................................ 4
2.1.4. ISSUE 14: Lack of Moisture and Silt Content of Coarse PK ........................... 5
2.1.5. Issue 22:  No Trigger Point For action on Lichen Metals Increases ................ 6
2.1.6. Issue 32:  Modify Figure 3.2 in Baseline Report.............................................. 7
2.1.7. Issue 43:  Modify Aquatic Monitoring Program; add Site................................. 7
2.1.8. Issue 44:  Modify Aquatic Monitoring Program:  Expand Sediment Sampling 7
2.1.9. Issue 45:  Expand Sediment Quality Assessment........................................... 8
2.1.10. Issue 56:  Water Quality Replicates and Sampling Depths ............................. 8
2.1.11. Issue 60:  Compare EKATI™ and Diavik Water Licences for Conditions ....... 8
2.1.12. Issue 97: Metal Bioaccumulation in Wildlife Using PKCA ............................... 9
2.1.13. Issue 98:  Incinerator Type and Performance ................................................. 9
2.1.14. Issue 99: Temporary Storage of Hazardous Wastes..................................... 10
2.1.15. Issue 100: Adequate Spill Containment Berm Areas .................................... 10
2.1.16. Issue 101: No Details on Landfill Issues........................................................ 11
2.1.17. Issue 117 Adequacy of Revegetation Plans.................................................. 12

2.2. DIAND ISSUES......................................................................................................... 13
2.2.1. Issue 2.3 Aquatic Effects of Mine Discharges ............................................... 13
2.2.2. Issue 2.4.1 Access Road Options and All-Weather Spur to Contwoyto ........ 13
2.2.3. Issue 2.4.2: Ice Lenses in Borrow Areas ....................................................... 15
2.2.4. Issue 2.4.3: Fuel/Hazardous Materials Storage ............................................ 16
2.2.5. Issue 2.5:  Expanded CEA ............................................................................ 16
2.2.6. Issue 2.6:  Green Cover/Revegetation .......................................................... 16

2.3. DSD ISSUES............................................................................................................. 17
2.3.1. Issue 2.2: Additional Information Hazardous Materials Storage and on the 

Ammonium Nitrate Storage Pad.................................................................... 17
2.3.2. Issue 2.3: Spill Contingency Planning ........................................................... 18
2.3.3. Issue 2.5 Management of Process and Other Industrial Wastes .................. 18
2.3.4. Issue 2.6  Management of Domestic Wastes ................................................ 19
2.3.5. Issue 2.7:  Waste Oil Burning ........................................................................ 20
2.3.6. Issue 3:  Project Description.......................................................................... 20
2.3.7. Issue 4.1:  General ........................................................................................ 20
2.3.8. Issue 4.2: Flocculants.................................................................................... 21
2.3.9. Issue 4.3: Air Quality ..................................................................................... 21
2.3.10. Issue 4.4:  Soil, Groundwater and Permafrost............................................... 22
2.3.11. Issue 4.7: Re-vegetation................................................................................ 23
2.3.12. Issue 4.10: Cumulative Effects Assessment ................................................. 24
2.3.13. Issue 5.1 Abandonment and Site Restoration – Infrastructure...................... 25
2.3.14. Issue 5.2: Soil Handling Plan......................................................................... 25
2.3.15. Issue 5.3: Mine Water Management Plan ..................................................... 25



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page ii 

TABLE OF CONTENTS 

Page

2.3.16. Issue 5.4: Revegetation Plan......................................................................... 26
2.3.17. Issue 5.5: Reclamation Plan.......................................................................... 26
2.3.18. Issue 6:  Level of Confidence and Certainty Not Explicitly Dealt With........... 27
2.3.19. Issue 7.4:  Abandonment............................................................................... 27

2.4. ENVIRONMENT CANADA ISSUES.......................................................................... 27
2.4.1. Issue 28:  Air Quality Monitoring.................................................................... 27
2.4.2. Issue 29:  Use of Low Sulphur Diesel............................................................ 28
2.4.3. Issue 31:  Phone Number Correction ............................................................ 28
2.4.4. Issue 32:  Disposal of Liquids and Contaminated Soils................................. 28
2.4.5. Issue 33:  Disposal of Contaminated Sorbents ............................................. 28
2.4.6. Issue 34:  Treatment of Routine Spills........................................................... 28
2.4.7. Issue 35:  Storage of Ammonium Nitrate....................................................... 28
2.4.8. Issue 36:  Cumulative Effects Assessment ................................................... 28

2.5. NIRB ISSUES ARISING FROM 18 AUGUST 2003 DIRECTIVE .............................. 29
2.5.1. Issue 1:  Traditional Knowledge .................................................................... 29
2.5.2. Issue 2: The Inadequacy of Various Components of the Impact Assessment31
2.5.3. Vegetation ..................................................................................................... 36
2.5.4. The Inadequacy and/or Lack of Detail Contained in Specific Plans and 

Strategies ...................................................................................................... 38
2.5.5. Deficiencies in Monitoring and Follow-up Strategies..................................... 40

REFERENCES ........................................................................................................................... 43
 

LIST OF FIGURES 

2.1.1-1  Coarse PK Particle Size 
3.2  Hydrology Monitoring Stations Locations 
2.1.7-1  Proposed Aquatic Monitoring Sites 
2.1.15-1 Conceptual Fuel Farm Design 
 

LIST OF TABLES 

1-1  Jericho Final EIS Supplemental Response List 
2.1.13-1 Incinerator Emission Estimates 
2.5-1  Approximate Areas of Surface Disturbance by Ecological Zone 
2.5-2  Permanently Disturbed Areas 
 

LIST OF ATTACHMENTS 

2.1  Amended Figure 3.2 
2.2  Suitable Incinerator Design   
2.3  Fuel Farm Alternatives 
2.4  Suitable RBC Wastewater Treatment Plant Design 
2.5  Memorandum to DIAND on Flocculants 



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page iii 

TABLE OF CONTENTS 

Page

2.6  Landfarm Design and Operation 
 
 



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page 1 

1.0 INTRODUCTION 
This report constitutes an addendum to the Jericho Project Final EIS issued to Tahera 
Corporation by AMEC Earth & Environmental Limited.  Issues addressed refer to 
government correspondence dated April and May 2003 and a Tahera workshop held in 
Edmonton, Alberta, the week of June 16, 2003.  Issues addressed in this supplemental 
report are also listed in Table 1-1.  Responses are contained in this report in the order listed 
in Table 1-1.  Issues are treated in the order presented in EIS responses, except KIA/.NTI 
where highly and moderately significant issues are treated first, followed by low significance 
items. 
A directive was issued by NIRB 18 August 2003 that contained a number of issues not 
previously raised by government and additional requirements for supplemental information 
for the Jericho Project.  These issues are discussed at the end of this supplemental report 
where they are completely new and in the appropriate sections elsewhere where they 
supplement previous government requests for additional information, cited above. 

Table 1-1:  Jericho Final EIS Supplemental Responses List 
Agency Issue 

No. 
Report 
Section 

Issue 

KIA/NTI 39 2.1.1 Characterization of sewage effluent 
KIA/NTI 40 2.1.2 Human health guides + NO3 Included in #38 
KIA/NTI 53 2.1.3 The need for lake oxygenation 
KIA/NTI 14 2.1.4 Lack of Moisture and Silt Content of Coarse PK 
KIA/NTI 22 2.1.5 Trigger for lichen metal levels 
KIA/NTI 32 2.1.6 Modify Baseline Appendix Figure 3.2 
KIA/NTI 43 2.1.7 Modify aquatic monitoring program 
KIA/NTI 44 2.1.8 Expand sediment sampling 
KIA/NTI 45 2.1.9 Expand sediment quality assessment 
KIA/NTI 56 2.1.10 Water quality replicates and sampling depths 
KIA/NTI 60 2.1.11 EKATI™ and Diavik Water Licence conditions 
KIA/NTI 97 2,1,12 Metal bioaccumulation in wildlife using the PKCA 
KIA/NTI 98 2.1.13 Incinerator type and performance 
KIA/NTI 99 2.1.14 Temporary storage of hazardous wastes 
KIA/NTI 100 2.1.15 Adequate spill containment berm areas 
KIA/NTI 101 2.1.16 Non details on landfill issues 
KIA/NTI 117 2.1.17 Adequacy of re-vegetation plans 
DIAND 2.3 2.2.1 Aquatic effects of mine discharges 
DIAND 2.4.1 2.2.2 Access road options 
DIAND 2.4.2 2.2.3 Ice lenses in borrow areas 
DIAND 2.4.3 2.2.4 Fuel/hazardous materials storage 
DIAND 2.5 2.2.5 Expanded CEA 
DIAND 2.6 2.2.6 Green cover/revegetation 
DSD 2.2 2.3.1 Hazardous materials storage; NH3NO3 pad 
DSD 2.3 2.3.2 Spill contingency planning 
DSD 2.5 2.3.3 Management of process/industrial wastes 
DSD 2.6 2.3.4 Management of domestic wastes 
DSD 2.7 2.3.5 Waste oil burning 
DSD 3 2.3.6 Project description 
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Agency Issue 
No. 

Report 
Section 

Issue 

DSD 4.1 2.3.7 General 
DSD 4.2 2.3.8 Flocculants 
DSD 4.3 2.3.9 Air quality 
DSD 4.4 2.3.10 Soil, groundwater and permafrost 
DSD 4.7 2.3.11 Revegetation 
DSD 4.10 2.3.12 Cumulative effects assessment 
DSD 5.1 2.3.13 Abandonment and site restoration 
DSD 5.2 2.3.14 Soil handling plan 
DSD 5.3 2.3.15 Mine water management plan 
DSD 5.4 2.3.16 Revegetation plan 
DSD 5.5 2.3.17 Reclamation plan 
DSD 6 2.3.18 Level of Confidence and Certainty 
DSD 7.4 2.3.19 Abandonment 
Env. Canada 28 2.4.1 air quality monitoring 
Env. Canada 29 2.4.2 Low sulphur diesel 
Env. Canada 31 2.4.3 Phone number correction 
Env. Canada 32 2.4.4 Disposal of liquids and contaminated soils 
Env. Canada 33 2.4.5 Disposal of contaminated sorbents 
Env. Canada 34 2.4.6 Treatment of routine spills 
Env. Canada 35 2.4.7 Storage of ammonium nitrate 
Env. Canada 36 2.4.8 Cumulative effects assessment 
NIRB 1 2.5.1 Traditional Knowledge 
NIRB 2 2.5.2 EIA Issues 
NIRB 3 2.5.3 Vegetation 
NIRB 4 2.5.4 Management Plans 
NIRB 5 2.5.5 Monitoring 
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2.0 KIA/NTI ISSUES 
 
2.1.1. Issue 39:  Internal Loading of Carat Lake 

KIA/NTI Conclusions and Recommendations 
Tahera needs to revise its statements and predictions with regards to conservative water 
quality variables.  As the water management system for the proposed Jericho project 
represents a partially closed loop, concentrations of conservative parameters area likely to 
increase over the life of the mine.  Tahera must address the issue of internal loading. 

AMEC’s Response 
The issue is addressed by Greisman (Greisman and Dunbar 2003) where it is concluded 
that  

The effect of recirculation in increasing the concentration of the effluent is dependent upon the number of 
circuits a water parcel makes through the lake – process – polishing pond circuit. Conceptually, additional 
solutes would be added to the process water on each circuit through the system. A time scale of recirculation is 
needed to evaluate the effect. 
 
The modelling demonstrates that months pass before water discharged to Lake C3 is detected in Carat Lake. 
Another time scale is available form the flow-through time of the system. The volume of Carat Lake is 
approximately 30 million cubic metres. The average flow for the year modelled is approximately 1500 cubic 
metres per hour. The ratio of these values yields a flow-through time of approximately 800 days. Both time 
scales suggest that, at most, only one or two “flow-throughs”, or circuits, are completed by a water parcel in a 
given year. Using this time scale and the numerically simulated dilutions, one would expect an increase in 
effluent concentration of less than one percent. The importance of recirculation on increasing effluent 
concentration will, of course, increase if the intake is placed very close to the effluent discharge. In terms of the 
foregoing discussion, this placement decreases the flow-through time, permitting more circuits through the 
process.  

 

Characterization of Sewage Effluent 
 

KIA/NTI Conclusions and Recommendations 
A complete characterization of the waste water treatment plant effluent is required; the 
interaction of PK and phosphorus requires characterization. 

AMEC’s Response 
The second part of KIA/NTI’s request is addressed by SRK, based on a University of Alberta 
study of EKATI’s™ PKC and waste waster treatment plant discharge. 
Additional information was obtained from a supplier of rotating biological contactor (RBC) 
waste water treatment plants.  The manufacturer quotes the following for a typical 100-man 
camp unit similar in configuration (but smaller) than that installed at Diavik: 
 

BOD5 <10 mg/L 
TSS <10 mg/L 
NO3 <10 mg/L 
Total N <20 mg/L 
P <1.0 mg/L 
Faecal coliform <2.2 MPN 
UV disinfection  
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Specifications for this type of plant are well in excess of NWT sewage treatment plant 
guidelines. 
See also response to DSD Issue 2.5, below. 

  
2.1.2. ISSUE 40 Water Toxicity 

Potential Toxic Effects of Altered Water Quality:  Human Health Guides for Water Quality 
Effects 

KIA’s Conclusions and Recommendations 
Tahera has not given adequate consideration to the human health effects of altered water 
quality as a result of project activities.  As well, the potential effect of increased nitrogenous 
compounds has not been adequately considered. 
Health Canada guidelines are provided in the appendices, but not discussed within the 
context of the EIA or EIS.  Predicted Jericho PK effluent quality exceeds Health Canada 
guidelines for total dissolved solids (TDS) and chloride.  However, major ions are not 
addressed as a potential concern anywhere within the primary text. 
Tahera needs to consider and apply Health Canada guidelines in a more thorough manner 
throughout the EIS.  This would involve a consideration of the environmental and health 
impact of changes in major ion concentrations within the aquatic environment.  Since at 
least a portion of the effluent water will be re-circulated as drinking water (via use of Carat 
Lake as a drinking water source), human health effects need to be considered in much more 
detail. 
 

AMEC’s Response 
Aquatic toxicity is discussed by AMEC (2003a).  Human health is the subject of this 
response. 
Drinking water guidelines are provided for Canada by Health Canada.   Based on discharge 
predictions (SRK supplemental report 2003) and water quality impact assessment 
supplement (AMEC 2003b) at extreme low flows, Health Canada guidelines will not be 
exceeded. 
Under normal flows (modeled in 2001 by URS [Jericho final EIS, Appendix D.1.2], Health 
Canada guidelines will not be exceeded. 
At the Carat Lake water intake, even under extreme low flows, minimum dilutions are 
predicted to be 120:1 and no Health Canada guidelines will be exceeded. 
 

2.1.3. Issue 53:  The Need for Lake Oxygenation as Mitigation 
Consequences to Fish of Increases in Phosphorus. 

KIA/NTI Conclusions and Recommendations 
1. However, Jericho is a semi-closed system – the second receiving lake (Carat Lake) is 

also the source of process water and drinking water.  Therefore, unlike Ekati, there will 
be internal loading of nutrients, ions and dissolved metals in the Jericho project area.  
Hence, small releases of phosphorus will accumulate over time to produce larger 
concentrations of phosphorus; 
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2. The potential for winter declines of dissolved oxygen as a result of increased production 
of organic matter and for winter kill of fish must be examined.  The mitigation scenario of 
aerating Lake C3 and Carat Lake to prevent winter kill of fish must be examined. 

AMEC’s Response 

1. As indicated in the final EIS, only 1% of the total throughput of Carat Lake is drawn off.  
Also, as indicated in the final EIS, Carat Lake water completely turns over in approximately 
one year for an average runoff year.  Internal loading effects are discussed by Greisman 
and Dunbar (2003) in their dilution modeling. 

2. Tahera will commit to monitoring winter oxygen in Lake C3 and Carat Lake, as requested by 
Environment Canada, prior to mine discharge.  A review by Welch (no date) suggests lakes 
less than 10 m depth may be subject to winter fish kills.  Lake C3 is 16 m deep at its 
deepest point and Carat Lake is over 30 m deep.  It is therefore possible that Lake C3 
approaches winter kill conditions on occasion but unlikely that Carat Lake ever reaches that 
condition.  Further, the presence of fish in Long Lake (maximum 8 m depth) and Lake C1 
(also maximum 8 m depth) suggests that the critical depth for lakes at Jericho is less than 8 
m.  Both the named lakes are land locked and extremely low oxygen in any year since fish 
established in these lakes would result in no fish being found in the lakes.  EKATI™ 
monitoring data (Rescan 2002) indicate a drop in oxygen concentrations in all mine area 
lakes whether influenced by mine activities or not, as would be expected from ice cover 
conditions and similar conditions would be expected at Jericho.  
In the extremely unlikely event that oxygen levels drop below natural levels in unfrozen (fish 
winter refuge) basins in either Carat or Lake C3 and this drop can be reasonably ascribed to 
discharges by the Jericho Mine, Tahera will commit to aeration of the lakes so affected.  We 
note that at EKATI™, other than Kodiak Lake which was used for the deposit of raw 
sewage, no evidence of winter dissolved oxygen depression was detected in monitored 
lakes (Rescan 2002). 

 

2.1.4. ISSUE 14: Lack of Moisture and Silt Content of Coarse PK 
KIA/NTI Conclusions and Recommendations 

The Air Quality Assessment (Appendix D.1.1) does not indicate the estimated silt content or 
moisture content for the coarse tailings stockpile.    Tahera should provide a rationale (with 
support information on silt and moisture content) on why the coarse ore stockpile is ruled out 
as a source of fugitive dust. 
 
AMEC Response 

In the plant the coarse PK material is repeatedly washed until essentially all the fines are 
removed.  The resultant material is deposited wet and is pea-gravel size for the most part.  A 
particle size analysis done on pilot plant coarse PK which underwent considerably less 
washing than would occur in a full scale plant is shown below.  The estimated moisture 
content of the coarse PK going to the stockpile is 12%.  Finally, based on EKATI™ 
experience (EKATI™, pers. comm. 2003), fugitive dust emissions from their coarse PK 
dump have not been problematic since mine start up. 
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Figure 2.1.1-1 Coarse PK Particle Size 

 
   

2.1.5. Issue 22:  No Trigger Point For action on Lichen Metals Increases 
More quantitative triggers should be established for metal concentrations in lichen. 

 
KIA/NTI Conclusions and Recommendations 

We agree that the lichen monitoring program is a viable indirect method to monitor ambient 
air quality, however there needs to be a more quantitative trigger defined when a ‘significant’ 
increase in the metals concentration in the lichens has occurred. 
‘Significant’ should be defined in terms of actual increases in metal concentrations of 
lichens.  For example, Tahera could define a ‘significant’ increase as 20 or 30% higher in 
the proximate sample than the distant sample. 
Provide a more quantitative description of a ‘significant’ increase in metal concentrations in 
lichens for the Jericho air quality monitoring plan shown in the EIS. 
AMEC’s Response 
An arbitrary increase of some percent should not necessarily require any action.  Action may 
be required if CCME EQ guidelines are exceeded or if toxic levels of air contaminants 
ascribable from mine sources accumulate in lichens.  For instance, aluminum, titanium and 
iron in lichen samples at EKATI™ were found to be up to 1.5 times higher in the project area 
than in the reference area, yet CCME guidelines were not exceeded, nor were toxic 
concentrations of these metals reached (MDA 2002).  Therefore no action was warranted.  
Using KIA/NTI’s reviewers criteria, the mine would have to take some action.  Given that air 
emissions are already managed to the extent practical at EKATI™ it is hard to envisage 
what further action the mine might take. 
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2.1.6. Issue 32:  Modify Figure 3.2 in Baseline Report 
Figure 3.2 of Appendix B.1.1 (baseline Summary Report) does not show the location of 
station H-S3/4 nor does it show all monitoring locations stated in Section 3.2. 

KIA/NTI Conclusions and Recommendations 

Tahera should incorporate all monitoring locations in Figure 3.2.  In addition, Tahera should 
distinguish between monitoring locations with staff gauges and those with automated 
dataloggers. 
 

AMEC’s Response 
Modified Figure 3.2 attached as Attachment 2.1.  WSC stations cannot be shown at the 
scale required for site stations. 
 

2.1.7. Issue 43:  Modify Aquatic Monitoring Program; add Site 
KIA/NTI Conclusions and Recommendations 

The boundary of effects for changes in water quality need to be moved further downstream 
of the Jericho Lake outlet. It is very likely that increased concentrations of conservative ions 
will be detected in elevated concentrations downstream of this point. 
 

AMEC’s Response 
Tahera will commit to establishing a monitoring point for water quality downstream of the 
Jericho Project on Inuit Owned Lands; the nearest point to the Jericho site is on the Jericho 
River downstream of Jericho Lake.  It should be noted that CCME guidelines are expected 
to be met before the outlet of Carat Lake for average flows and before the outlet to Jericho 
Lake for extremely low flows given that mine discharge is to Lake C3 through Stream C3.  If 
spray irrigation is used, guidelines will be met closer to the project site. 
 

2.1.8.  Issue 44:  Modify Aquatic Monitoring Program:  Expand Sediment Sampling 
KIA/NTI Recommendation 

A summary table should be produced which includes the minimum, maximum, average, 
standard error or deviation, and sample size. These are minimal statistics required to assess 
the variability of baseline sediment quality parameters concentrations which is an essential 
part of the review process. 
 

AMEC’s Response 
Sediment data analysis was an issue with Environment Canada as well.  A revised sediment 
analysis report was completed (AMEC 2003c).   However, Environment Canada’s issue was 
that sediment data should be dis-aggregated which makes the statistical analyses requested 
by KIA/NTI’s reviewer of little meaning. 
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2.1.9. Issue 45:  Expand Sediment Quality Assessment 
KIA/NTI Conclusions and Recommendations 
Insufficient information is presented for sediment quality data to assess if Tahera has 
fulfilled the assessment guidelines.  In addition, no evidence was found to compare baseline 
sediment quality data from the proposed Jericho Project area to other ecosystems that are 
free of impacts. 

 
Sample depths, locations within the lakes and streams and raw data should be included as 
well as sediment sampling depths.  Do not compare stream and lake sediment quality.  No 
apparent attempt is made to compare sediment data with other unimpacted areas within the 
north. 
 
AMEC’s Response 
1. Sediment data were re-evaluated as discussed (AMEC 2003c). 
2. Comparison of sediment data from regions of differing geology are of limited value since 

undisturbed area sediment quality is largely determined by watershed bedrock geology 
perhaps coupled with glacier movements.  Descriptions of baseline sediment quality 
from other regions would provide no useful insights for management of the Jericho 
Project impacts. 

 

2.1.10. Issue 56:  Water Quality Replicates and Sampling Depths 
KIA/NTI Conclusions and Recommendations 
No mention is made as to the number of water quality replicates to be collected from each 
station or the depths at which the samples are to be collected.  To ensure an adequate AEM 
program, replication is necessary for statistical analyses.  The number of replicates required 
to detect effects at a specified level (e.g., 50% change) and at a pre-determined significance 
level is estimated through power analysis of existing baseline data. 
 

AMEC’s Response 

A water quality monitoring plan was presented in the Jericho Final EIS.  The program will be 
modified to add an additional upstream control site and additional sampling site(s) on Inuit 
Owned Lands.  Water quality sampling methodology proposed is similar to that which was 
employed throughout the baseline sampling program.  Examination of the data will reveal 
that most water chemical constituent concentrations are near, or below, detection making 
power analysis of limited utility in determining variability. 

 
2.1.11. Issue 60:  Compare EKATI™ and Diavik Water Licences for Conditions 

KIA/NTI Conclusions and Recommendations 

Use EKATI™ sediment monitoring program as a guide in proposing a sediment sampling 
program for Jericho. 
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AMEC’s Response 
The proposed sediment sampling program for Jericho will have two components: 

• chemical analyses from grab samples collected in the same manner as was done in 
2000 for baseline sampling, i.e., Ekman grab from deep basins in lakes, total extractable 
metals analyses by ICP, triplicate samples (unless variability analysis indicates another 
level of replication).  Tahera will use EKATI™ program as a guide.  See AMEC 2003c for 
more details. 

• sediment sampling from traps as part of the AEM program, as detailed in the Final EIS 
proposed aquatic monitoring program. 

 

 
2.1.12. Issue 97: Metal Bioaccumulation in Wildlife Using PKCA 

KIA/NTI Conclusions and Recommendations 

Periodically sample wildlife at Jericho for metals bioaccumulation, specifically small 
mammals. 

AMEC’s Response 
The most abundant small mammals at the site are microtine rodents.  They do not live long 
enough to bioaccumulate metals (maximum two years).  Arctic ground squirrels are only 
active during the brief summer (8 weeks) and hibernate the rest of the year.  Arctic hares 
move out of the immediate mine area.  There is therefore no appropriate vector to sample 
for metals bioaccumulation. 
Elkin (1997) reports on baseline levels of organochlorine, heavy metal and radionuclide 
contaminants in caribou.  Of interest to the Jericho Project are heavy metal concentrations.  
“Samples were collected from the Bathurst herd at several different times throughout the 
year.”  Barren ground caribou had “moderately elevated levels of cadmium in both kidney 
and liver tissues.”  “These cadmium levels are considered normal because of their relatively 
high levels on a circumpolar basis.”  “Mercury levels were generally low in all caribou herds.”  
For caribou assessed, almost all mercury was in the relatively non-toxic inorganic form.  
Health Canada health risk assessments indicated levels of contaminants examined pose no 
human health risk at any quantity of consumption. 
 

2.1.13. Issue 98:  Incinerator Type and Performance 
KIA/NTI Conclusions and Recommendations 
Information regarding the incinerator is important to assessing its adequacy in dealing with 
the camp’s projected garbage production, and particularly its suitability for incinerating waste 
oil.  This information is also important to assessing the incinerator’s impacts on air quality. 

AMEC’s Response 
The incinerator at Jericho will not be used to burn waste oil.  Some information on a suitable 
incinerator for a 300-person camp is attached as Attachment 2.2.  The incinerator will only 
be operated a few hours per day and will have a very small influence on site air quality.  
Additional information is provided in the Levelton response (Levelton 2003).  It was not 
modeled for the Final EIS because it is an intermittent point source. 



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page 10 

The incinerator used as an example is installed at Diavik.  Emissions from the manufacturer 
are listed in Table 2.1.13-1 and exceed CCME 2006 guidelines according to the 
manufacturer. 

Table 2.1.13-1 
Emission CCME 

(mg/m3) 
CY-50-CA 
(mg/m3) 

Particulate 20 4.4 
HCl 75 <1 
CO 57 3 
SO2 260 <1 
NOx 400 21 
Dioxins/Furans 0.5 <0.056 

 
 
2.1.14. Issue 99: Temporary Storage of Hazardous Wastes 

KIA/NTI Conclusions and Recommendations 
Information regarding the hazardous waste storage facility is important to assessing whether 
it will provide adequate containment or [sic] materials, and protection from potential spills or 
leakage.  The information in the EIS should be expanded to include details on the facility to 
store the anticipated hazardous waste. 
AMEC’s Response 
Standard, accepted industrial practices will be employed at the Jericho Mine site.  
Housekeeping will be inspected continuously by management and the Health, Safety and 
Environment Committee, and corrective action taken where indicated. 
1. Waste oil will be recycled in the empty storage cubes used to transport oil to the site.  All 

cubes will be stored in a bermed and lined area to catch any routine drips or spills and to 
retain the contents of a cube should it rupture or fail.  Cubes will be stored outside in 
locations where they will be required, e.g., the plant mechanical shop (see Final EIS, 
Map A). 

2. Used batteries to be recycled will be stored in the hazardous materials building on 
pallets.  The building will be built on a concrete pad as discussed in the hazardous 
materials handling plan in the Final EIS. 

3. Used petroleum containers and products (e.g. grease cartridges, oil filters, etc.) will be 
stored in barrels or bins in the mechanical shops where they are used.  When filled, bins 
or barrels will be transferred to a dedicated area in the hazardous materials building until 
removal from the site on the next winter backhaul. 

 
2.1.15. Issue 100: Adequate Spill Containment Berm Areas 

KIA/NTI Conclusions and Recommendations 

Information about the berm’s construction is important to assessing its ability to adequately 
contain a spill.  For instance, the location of tanks relative to the berm is another factor in 
determining the berm’s height. 
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AMEC’s Response 
The final construction details of the berm will be provided as part of detailed engineering 
when the project is constructed, i.e., after approval.  Management of fuel at the Jericho Mine 
site will be consistent with northern mining practice and National Fire Code requirements.  
The berm will be high enough to contain 110% of the capacity of the largest tank and the 
distance from the tanks will be consistent with requirements to hold a surge of fuel from an 
adjacent storage tank upon catastrophic failure.  Clearances will meet all building and 
National Fire Code requirements.  The fuel farm liner and berm liner will be continuous and 
will be petroleum resistant HDPE of an approved manufacture, likely API standard.  Figure 
2.1.15-1 shows a conceptual design for the fuel storage area.  Figure 11.1, Final EIS 
Appendix A.1, provided essentially the same information. 
Alternates for fuel storage provided by the proposed mining contractor are attached 
(Attachment 2.3) 

 
2.1.16. Issue 101: No Details on Landfill Issues 

KIA/NTI Conclusions and Recommendations 

The EIS provides no details about the volumes of materials to be disposed of, the design or 
procedural aspects of the landfill.  Expand the description to include these details. 
 

AMEC Response 
As indicated in the Final EIS, Appendix A.1, the landfill will be placed at the north end of 
Waste Rock Dump #1 on a pad of crushed rock and esker fill material thick enough to 
ensure the pad remains permanently frozen, thus affording an impermeable seal.  This 
approach has proven to be successful at EKATI™.  The thickness of the crushed rock-esker 
pad will be determined in the field and will depend on the underlying soil/bedrock.  
Conceptually 1.5 to 2 m total thickness will be required.  The total area is conceptually 
envisaged to be 2500 m2.  The detailed design presented for permitting will include an 
analysis of actual areal requirements.  We note there is adequate area at the proposed site 
to considerably expand the size of the landfill. 
The pad will be sloped so that any surface runoff drains west where it will be intercepted by 
the Sed Pond #1 drainage ditch system where treatment can be effected as discussed in the 
Final EIS. 
Projected volumes of wastes will be estimated as part of detailed design prior to landfill 
construction in consultation with the chosen mine and catering contractors.  Anticipated 
wastes include: 

• incinerator ash; 

• broken wooden palettes that are no longer serviceable; 

• unrecyclable scrap metal. 
Dust generation will be managed by covering wastes that generate dust, e.g., incinerator 
ash.  No hazardous wastes and no unincinerated food wastes will be placed in the landfill. 
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To the extent they may apply, NWT guidelines for solid waste sites (Ferguson Simek Clark 
2003) will be employed.  It should be noted, however, that any runoff and leachate will be 
directed to a treatment facility and not directly to the environment. 
 

2.1.17. Issue 117 Adequacy of Revegetation Plans 
KIA/NTI Conclusions and Recommendations 
The Mine Reclamation Plan present as part of the Jericho EA does not provide adequate 
plans for revegetation of disturbed areas using native plant species.  Rescan recognizes 
that the establishment of native plant communities in arctic environments is challenged by 
both limited nutrient sources as well as short growing seasons. 
 
AMEC’s Response 
There is no recognition of the challenges to re-establishment of vegetation in Arctic 
environments in the KIA/NTI review.  It would appear the reviewer has drawn entirely on 
revegetation practices common in southern Canada.  Further, no rationale is provided for 
the KIA/NTI recommendation.   
The Final EIS reclamation plan was based on a literature review of reclamation research 
spanning 30 years and also made use of experience at the EKATI™ mine.  EKATI™ has 
been a pioneer in the area of revegetation of arctic mine disturbed areas and is having some 
success in its efforts.  Since the Final EIS was written, additional revegetation research 
information from EKATI™ was made available (Kidd and Max 2000a, 2000b, 2001, 2002; 
Martens & Assoc. 2000, 2001, 2002; Reid 2001a, b, 2002).  The general conclusions from 
these studies are similar to results quoted in the Jericho Final EIS and do not change the 
general direction suggested for revegetation attempts at Jericho: 

• except on mesic to moist soils, fine-grained soils, establishment of vegetation without 
amendments is problematic; 

• addition of fertilizer will speed initial establishment, but, in combination with cultivars 
(agronomic species) can retard establishment of native vegetation; 

• for treatment of erosion, there is no practical alternative to fast-growing agronomic 
species (other than, e.g., riprap); 

• the availability of native Arctic vegetation, except for natural seed sources, is extremely 
limited. 

Tahera will monitor EKATI™ and Diavik efforts through published reports and direct 
exchange of information, as indicated in the Final EIS.  Should Snap Lake and Gahcho Kué 
be developed, success at those operations will also be monitored.  The prescriptions given 
in the Final EIS reclamation plan were based on the 30 years reclamation experience 
published in the literature.  It was clearly stated that these prescriptions were presented as a 
starting point.  Further, the level of detail provided in this conceptual reclamation plan was in 
excess of that normally provided at the project approval stage.  Additional detail cannot be 
provided in the absence of site experience. 
Discussion will be required by the mine operators and landlords (DIAND for the mine site) in 
consultation with KIA and communities as to how to proceed with reclamation in cases 
where native plant species cannot be established.  Presently the alternative is rock armoring 
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to prevent erosion.  The Final EIS proposes fertilizer and agronomic species to provide initial 
cover as a more acceptable alternative based on the reclamation experience previously 
cited. 
 

2.2. DIAND Issues 
2.2.1. Issue 2.3 Aquatic Effects of Mine Discharges 

Issues raised in this section are answered principally by SRK (contaminant loading) and D. 
Trotter (aquatic toxicology).  This response focuses on closure water treatment using the 
mined out open pit. 
An issue raised at the June 17-20 Edmonton workshops was water quality on closure.  The 
Jericho Final EIS suggests using the open pit as a long-term treatment facility for mine water 
after closure.  With all mine drainage being directed to the open pit, approximately 20 years 
of storage prior to discharge could be effected.  Water quality on closure is discussed further 
in AMEC 2003b. 
A suggestion was also made at the workshop that the pit be rapidly flooded.  If long-term 
storage of mine runoff water is required, rapid flooding of the pit would negate any natural 
treatment possibilities through pit water storage and would necessitate the use of a 
treatment plant which would require annual resupply of fuel to heat the plant, continued use 
of a winter road and continued generation of combustion emissions over the long-term as 
well as add substantially to closure costs, all to effect the same result as allowing the open 
pit to passively store water. 
Jericho Mine operators will have a substantial database on mine runoff water quality 
collected over the eight-year mine life and a decision can be made at that time whether it is 
advisable to rapidly flood the pit or not. 
 

2.2.2. Issue 2.4.1 Access Road Options and All-Weather Spur to Contwoyto 
All access options for resupply of the Jericho Mine were not considered; no cumulative 
impacts assessment was provided for the Lupin Winter road option.  More information was 
requested at the June 17 – 20 Edmonton workshop. 
AMEC Response 

Supply Access for Jericho Mine 
The Final EIS stated (Section 8.0) that the only practical option for supply of the Jericho 
Mine was the Lupin winter road.  Careful review of the Jericho Final EIS will reveal that the 
Lupin winter road and Bathurst Road were considered in the cumulative effects assessment 
and the Yellowknife all-weather road discounted following the lead of the DIAND CEAA 
review.  
The Bathurst Road is in the approval stage with no timeline for completion of construction 
and no funds in place to construct the road. Supplies for Jericho would be a small increment 
of those required for Lupin, Izok Lake and George Lake (should Lupin continue to operate; 
should Izok Lake and George Lake commence operations) and further could be transported 
to the Lupin site year round, thus potentially reducing impacts from the campaign type of 
hauling required for the existing winter road.  A quantitative assessment of incremental 
cumulative impacts of the Jericho Mine on transportation using the Bathurst road cannot be 
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provided at this time because not enough is known about the potential traffic that might use 
the road.   
An all-weather road from Yellowknife has been discussed conceptually for over 40 years 
with no result and was discounted as not being a real option by the CEAA review of the 
Diavik Mine EIS.   
As stated in the Final EIS and reiterated here, for the Jericho Mine only the Lupin winter 
road is a practical option for the foreseeable future (life of mine at Jericho).  If the winter 
road cannot be operated, the Jericho Mine cannot operate; there are no viable alternatives 
to supply of bulk materials including fuel and explosives.  The cost of flying bulk materials to 
the mine would be considerably in excess of any profit from mining the diamonds and the 
cost of permitting and constructing an all-weather road, even from Lupin, could not be 
supported by the Jericho Mine alone and is therefore also impractical.  
The aquatics, wildlife and cumulative effects assessment sections of the Final EIS discussed 
incremental effects of supply of the Jericho Mine on the Lupin winter road and DIAND is 
incorrect in stating that no cumulative effects assessment of use of the Lupin winter road 
was done for the Jericho EIS. 
All-Weather Connection Between Lupin and Jericho 
The reviewers were confused as to what options were being discussed in the Final EIS.  
The road access to the Jericho Mine site was narrowed to one option in the Project Proposal 
submitted 26 November 1999 to use of the Lupin Winter Road.  A 1998 report by SRK had 
discussed three options which were examined in the context of trucking Jericho ore to the 
Lupin Mine for processing at a dedicated diamond plant on the Lupin site.  Elimination of 
that option eliminated the need for or utility of other options to truck ore by all-weather or 
partial all-weather road to the Lupin site.  These options were, therefore, not considered in 
the Final EIS and are considered outside the April 2000 NIRB guidelines requirements. 
Since supplies coming from, or through, Yellowknife require the use of the Lupin Winter 
Road as far as Lupin and bulk supplies that must be trucked to the Jericho Mine will only be 
transported during the winter road window, there is no reason to incur the substantial 
economic costs and additional environmental impacts that an all-weather road between 
Lupin and Jericho would create. 
Contwoyto Lake Spur 
Refer to Map A for the location.  The spur all-weather road to Contwoyto Lake would be 
constructed during the first year of mine construction and operation.  The winter road access 
through Lynne Lake (shown in blue on Map A) is required the first winter to bring equipment 
to the site, but it increases the supply risks since construction requires substantial snow fall 
or snow-making machines to provide the required base.  An all-weather alternative will 
therefore be constructed to reduce this risk and potentially increase the window for supply 
transport to the Jericho Mine. 
The spur will be located on the north side of Lynne Lake (shown on Map A in red).  It will be 
a 1.5 km extension from the powder and caps magazine road to Contwoyto Lake.  Site 
selection criteria were as follows: 
1. Additional disturbance at the site is minimized because the magazine road already 

covers half the distance to Contwoyto Lake. 
2. The spur does not cross any fish-bearing streams. 
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3. The spur crosses only intermittent streams that dry up soon after freshet. 
4. An access road along the south side of Lynne Lake would theoretically be possible.  

However, this route has several disadvantages: 
a. the route crosses a fish-bearing stream (inlet to Lynne Lake) 
b. extensive blasting would be required along the south side of Lynne Lake; blasting 

would disturb nesting rough-legged hawks unless carried out outside the nesting 
season 

c. the rise out of Contwoyto Lake on the south side of Lynne Creek is much steeper 
than the preferred route and would require a longer access road to gain the 
required elevation 

5. Moving the access road further north would make it longer and require traversing 
muskeg (see Map A) while providing no other advantages. 

The spur road construction will be similar to that for other mine roads.  It will be built on top of 
the tundra with a depth of fill field fit to the site to prevent permafrost melting as discussed in 
Section 8.0 of the Final EIS Project Description (Appendix A.1).  Culverts will be placed in the 
road where intermittent streams cross the right-of-way. 
The spur road beyond the magazines will only be used during the winter haul and to minimize 
any incidental disturbance to raptors, the road will be signed advising closure to vehicles after 
the winter haul.  More aggressive methods of closure, such as a locked gate, will be considered 
if signage is ineffective. 
 

2.2.3. Issue 2.4.2: Ice Lenses in Borrow Areas 
The proponent was required to provide information regarding the location (with maps) of the 
borrow sites, describe access to the sites, describe how the pits will be operated and managed, 
describe contingency and reclamation plans, estimate the quantities to be extracted, etc.  It 
appears this information is not presented in the final EIS. 
 
AMEC Response 
DIAND is incorrect in their assertions and are referred to the Project Description (Appendix A.1) 
and in particular Section 13 and Maps A and F.  Reclamation is discussed in the Mine 
Reclamation Plan (Appendix B.3.2).  Removal of borrow materials will not create pits as there is 
a total of 250,000 m2 of esker that will be applied for use for the mine and approximately 50,000 
m3 m of esker fill estimated to be required.  Ten test pits were dug at the south end of Area D 
and the existing laydown area by Tahera in August 1999.  Water was typically encountered at 
approximately one metre, at which depth, pits were terminated.  The purpose of the test pits 
was to obtain additional particle size information but the pits demonstrated that the thaw layer 
by the beginning of August was over one meter thick on the eskers.  Given that esker material 
will not need to be removed below the thaw level, encounter of ice lenses is not expected.   
 
Ice lenses at the nearby Lupin Mine site are occasionally encountered and can be as large as a 
pick-up truck (Lupin Mine, pers. comm.).  Excavations of esker material at Lupin Mine (Fingers 
Lake area) is deeper than that expected at Jericho, however.  Should ice lenses be encountered 
during removal of esker material at Jericho and thawing and drainage from the ice indicated to 
be problematic, the ice will be removed by backhoe if possible and placed in the PKCA. 
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2.2.4. Issue 2.4.3: Fuel/Hazardous Materials Storage 

1. For consideration of existing soil contamination, DIAND is incorrect in its assertion that 
existing soil contamination was not considered.  The Final EIS (Project Description, 
Appendix A.1, Section 11.0) states that existing contaminated soils would be treated in 
the mine’s land farm.  The Environmental Impact Assessment discusses the impacts of 
exploration, including fuel spills (Appendix B.2.1, Section 4.0).  Effects of malfunctions 
and spills of petroleum and other hazardous materials are discussed in the 
Environmental Impact Assessment (Appendix B.2.1, Section 1.14.2).  Management of 
hazardous materials is discussed in the Environmental Management Plan, Appendix 
B.3.1 (the land farm, Section 2.2.8; waste oil handling options, Section 2.5.2).  As noted 
above, the mine will recycle waste oil and not consider incineration on site. 

2. DIAND states that spills of hazardous substances may be a major contributor to 
environmental effects on soil and potentially to permafrost conditions over the life of the 
mine, but provides no rationale for the statement, nor examples to illustrate its 
contention.  In an adequately managed mining operation, routine drips and spills are 
kept to specific small sites and can be relatively easily cleaned up.  The risk of large 
spills is significantly reduced by restricting storage of these materials to contained areas 
and by institution of a hazardous materials management plan coupled with training, all of 
which were committed to and detailed by Tahera in the Final EIS. 

3. DIAND states that the mine development proposal must provide specifics of the bulk fuel 
and waste hydrocarbon storage facilities.  These plans were provided in Appendix A.1, 
Section 11, and are expanded here in response to KIA/NTI issue 100 (Section 2.1.3). 

4. DIAND states that a hazardous materials management plan must be developed for the 
Jericho Mine.  We refer DIAND to the Hazardous Materials Management Plan developed 
for the Final EIS, Appendix D.2.3. As stated in the EIS, a final plan will be developed in 
consultation with mine contractors once they have been selected. 

 
 
2.2.5. Issue 2.5:  Expanded CEA 
CEA is discussed under separate cover (AMEC 2003d). 
 
 
2.2.6. Issue 2.6:  Green Cover/Revegetation 
Discussed under KIA/NTI Issue 117, Section 2.1.15 above. 
 
Regulators responsible for reclamation in Nunavut must decide whether Arctic mine land 
reclamation should be guided by stabilization of surfaces and return of natural vegetation or 
whether accelerated revegetation is desirable using agronomics and fertilizer.  Until EKATI™ 
commenced its pioneering work on revegetation, no Arctic mine had successfully revegetated 
large disturbed areas of mine soils.  If immediate stabilization is required, native, slow-growing 
Arctic tundra plants cannot be used.  If agronomic species cannot be used, then physical 
stabilization, e.g. with riprap or coarse cover, is the only alternative. 
 
The reviewers (DIAND, KIA/NTI and DSD) of the Jericho conceptual revegetation plans 
indicated a lack of understanding of the realities of Arctic growing conditions and suggestions 
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and recommendations made were essentially impractical or impossible to implement.  The aims 
and objectives of the conceptual reclamation plans for the Jericho Mine relied on both 
information from EKATI™ Mine and over 30 years of Arctic experience drawn from the 
literature.  Prescriptions were proffered that have been demonstrated to work in Arctic climates 
not too dissimilar to that at Jericho and were considered a good first starting point.  At the same 
time, a commitment to consult with other Arctic Mine operators, particularly EKATI™ and Diavik 
was made by Tahera.  We submit that at the present early state of the art of revegetation in the 
low Arctic, nothing else can reasonably be expected of a mine operator. 
  
2.3. DSD Issues 
2.3.1. Issue 2.2: Additional Information Hazardous Materials Storage and on the 

Ammonium Nitrate Storage Pad 
DSD Comments 

1. Several materials considered potentially hazardous were omitted that will need to be 
addressed in the Plan including: 
paint, empty aerosol cans, batteries, capacitors and transformers, oil filters, rags and 
absorbents, ash from the camp and biomedical waste. 

2. Tahera should provide ammonium nitrate storage within a building or on a pad that has a 
containment berm to prevent loss of ammonium nitrate from torn tote bags and to 
provide easier cleanup of any spilled material. 

 
AMEC Response 
Hazardous Materials Management Plan 
The Hazardous Materials Management Plan provided was conceptual in nature to indicate 
Tahera had thought out this aspect of mine environmental management.  The list of 
hazardous materials was incomplete.  A revised hazardous materials management plan will 
be developed for mine operation.  We note that EKATI™ was not required to provide an 
operational plan until well after the mine commenced operation. 
Paint will be stored in the hazardous materials building (construction details provided in the 
plan).  Empty aerosol cans will be placed in a container and shipped from the site on a 
backhaul if disposal of any such in the landfill is not allowed.  Batteries are discussed above 
in Section 1.1.12.  Capacitors and transformers will be brought to the site as required for 
construction and put in place; spares are not anticipated to be required.  Ash from the camp 
will not be a hazardous waste and will be treated consistent with the practice at EKATI™ 
which is to landfill.  Biomedical wastes will be very limited, since a nursing station, not a 
hospital will be located at the mine.  Any biomedical wastes generated will be stored in 
approved containers and backhauled from the site during the winter resupply. 
 
Ammonium Nitrate Storage 
Ammonium nitrate will be stored on a pad.  The proposed ammonium nitrate storage pad 
will be upgraded to have a perimeter berm.  As indicated in the Final EIS, runoff from the 
area cannot enter surface water bodies directly.  Reference to Map A shows the closest 
surface water body is approximately 200 m north and upslope from the site and is a shallow 
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pond that freezes completely in the winter, i.e. is not fish habitat.  The closest water body 
downslope is Lynne Lake, approximately 700 m distant. 
 

2.3.2. Issue 2.3: Spill Contingency Planning 
DSD Comments 

The EIS presents three response plans are provided to address emergencies, spills and 
hazardous materials management.  These plans are linked with common purposes and 
have many common sections that are repeated.  Tahera should combine all these plans into 
a single plan that addresses all issues.  The spill response plan has a number of 
deficiencies. 

AMEC Response 

The three plans referenced have different purposes: 

• The Hazardous Materials Management Plan does not deal with emergencies or 
accidents and malfunctions, as do the other two plans. 

• The spill plan specifically addresses accidental spills of liquids on the site. 
• The emergency response plan deals with emergencies of all the main types that could 

occur at Jericho. 
The plans were presented in the EIS as conceptual approaches to these issues.  Detailed 
plans will be developed with the mine contractor prior to construction and reviewed and 
amended periodically as required when operating through consultation with the mine Health, 
Safety and Environment Committee.  The deficiencies noted by DSD in the spill plan, other 
than suggestions for changing the document structure, cannot be addressed at the 
conceptual stage, e.g., site phone numbers for phones that do not exist.  The spill plan was 
modeled after plans accepted by GNWT in the past.  DSD concerns are noted and will be 
reflected where appropriate in the revised spill plan.  Plans will conform to relevant 
guidelines that exist at the time construction of the mine commences. 

 
2.3.3. Issue 2.5 Management of Process and Other Industrial Wastes 

DSD Comment 

No detailed drawings are presented for the sewage treatment plan and no mention of a 
septic tank. 

 
AMEC Response 

Since RBC wastewater treatment plans are standard, well-known technology, it was 
considered unnecessary to provide detailed drawings.  The plant will be sized to treat 
domestic waste water from a 100 person camp. Off-the-shelf package plants are readily 
available with proven performance under Arctic conditions. 
Information on a RBC plant of similar design to that for Diavik and drawing are attached as 
Attachment 2.4.  Note that UV sterilization and not chlorine is used in this design.  The final 
plant will be chosen as part of detailed construction engineering.  We note that all plant 
designs presented here and in the Final EIS exceed NWT guidelines for discharge to 
receiving water bodies, whereas the plant at Jericho will be discharged to the PKCA.  We 
would fully expect that accepted guidelines that apply for discharge of such plants to 
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receiving water bodies would not be required to be exceeded for discharge to a controlled 
area. 
The issue of phosphorus absorption was addressed by the DSD response and is similar to 
findings of Karen Patricia Graham of the University of Alberta (master’s thesis available 
through University Microfilms™ Investigation of the Fate of Wastewater Phosphorus Within 
the Processed Kimberlite Containment Area at BHP’s EKATI™ Diamond Mine. 2002).  If 
phosphorus is remobilized under anoxic conditions, it will be readsorbed near the surface of 
the PKCA where oxic conditions are again found.  Very little, if any pore water, where anoxic 
conditions will occur, will be released during operations or closure. 

 
2.3.4. Issue 2.6  Management of Domestic Wastes 

DSD Comment 

1. Nunavut Guidelines for municipal solid waste do not endorse open burning.  Incinerator 
design should be provided. 

2. Incinerator ash is considered highly susceptible to leaching of metal elements.  Ash from 
domestic solid waste incinerators is usually classified as hazardous. 

3. No details or drawings of the landfill design are provided, nor are any monitoring plans 
associated with the landfill.  In addition, the EIS does not outline any specific land filling 
procedures to avoid land filling of leachable materials. 

AMEC Response 
1. The Final EIS does not suggest municipal solid wastes (called domestic waste in the 

EIS) would be burned in the open.  The incinerator design was not provide because 
standard, readily available technology of approved design would be installed at the 
Jericho camp suitable of handling domestic wastes from a 100 person camp.  The 
incinerator would only be used intermittently for a few hours per day (compared to 
generators and other exhaust emission sources which would be operated continuously).  
It was therefore not considered in the air quality assessment. 
A camp incinerator of a design suitable for Jericho is provided in Attachment 2.2.  
Consideration of air quality impacts are discussed in the Levelton response (Levelton 
2003). 

2. Incinerator ash at EKATI™ mine is landfill directly in the mine’s landfill site which has 
been demonstrated to have a permafrost (i.e., impermeable) base and is approved for 
operation by DIAND.  A similar configuration will be used at Jericho based on EKATI™’s 
experience.  No metals leaching has been identified at EKATI™ Mine. DSD should 
indicate on what basis incinerator ash from a mine camp is hazardous waste in Nunavut 
and not in NWT. 

3. Detailed drawings were not provided for the landfill as only a conceptual design was 
presented in the Final EIS to indicate how the landfill would be operated.  Detailed 
drawings will be provided as part of detailed engineering at the permitting stage.  A 
verbal description of the proposed landfill and operation were provided in the Final EIS, 
Project Description, Appendix A.1, Section 17.2; Environmental Management Plan, 
Appendix B.3.1, Section 2.2.7. 

 Additional information is provided under KIA/NTI issue 101, Section 2.1.14. 
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2.3.5. Issue 2.7:  Waste Oil Burning 
DSD Comments 

More details should be provided on waste oil burning. 
 

AMEC Response 
Waste oil will not be burned, but recycled to the mine petroleum products supplier. 
 

2.3.6. Issue 3:  Project Description 
DSD Comments 
1. Baseline data collection has occurred “sporadically” since 1995. 
2. In many cases detailed drawings would have greatly improved confidence that the 

proponent will be able to identify and manage environment effects of the project, e.g., no 
details were provided on water treatment sumps and options for excess runoff water 
from the open pit. 

 

AMEC Response 
1. DSD’s characterization of baseline data collection as “sporadic” is misleading and not 

justified in light of the considerable effort expended by Tahera in collection of baseline 
data since 1995.  It is unfortunate that such characterization is now on the public record. 

2. Detailed drawings will be produced at the detailed engineering design stage.  It is 
incorrect to assert, as DSD has done, that no details on water treatment at the site were 
given.  We refer specifically to Mine Waste and Water Management, Appendix D.2.1 and 
Environmental Management Plan, Appendix B.3.1. 

 
2.3.7. Issue 4.1:  General 

DSD Comments 
1. Baseline data reports prior to 2000 were not appended to the Final EIS. 
2. Fish population level of effort was insufficient (addressed by R. Pattenden) 
3. No quantitative estimates of the current effective size of wildlife populations was 

provided (addressed by B. Hubert). 
4. Many of the monitoring plans and mitigative strategies remain to be developed. 
 

AMEC Response 
1. Baseline reports prepared by Canamera for Lytton Minerals and aquatic baseline reports 

by RL&L can be made available upon request.  Those available include: 

• Canamera Jericho Baseline Reports for 1995, 1996, 1997 

• RL&L aquatic reports for 1995, 1996, 1997 and 1999 
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4. Mitigation was discussed in the Final EIS in the Environmental Impact Assessment, 
Appendix B.2.1; in the Environmental Management Plan, Appendix B.3.1 and in the 
Mine Waste and Water Management Plan, Appendix D.2.1.  Specific issues were 
discussed in Occupational Health and Safety Plan, Appendix C.2; in the Air Quality 
Report, Appendix D.1.1; in the Spray Irrigation Reports, Appendix D.2.2; and in the 
Hazardous Materials Management Plan, Appendix D.2.3.  Monitoring of the biotic 
environment is discussed in the Environmental Monitoring Plan, Appendix B.3.3. 

 To address this issue of DSD, specifics will have to be provided as their general 
statement provides no insights as to what DSD considers inadequate or unsaid. 

 

2.3.8. Issue 4.2: Flocculants 
DSD Comments 

Most issues raised by DSD will be addressed by SRK.   
1. DSD asserts that no information on the use of flocculants is given in the Final EIS  
2. Part of the runoff from Waste Rock Dump 2 and the coarse tailings (PK) stockpile would 

drain to the Key-Ash-Lynne Lake drainage basin.  Further evidence that this drainage 
basin will not be affected should be provided and consideration should be given to 
monitoring water quality. 

 

AMEC Response 

1. Flocculant use is discussed in the Project Description, Appendix A.1, Section 6.  
Additional information provided to DIAND with respect to flocculants in response to their 
25 April 2003 letter is attached to this report as Attachment 2.5. 
If flocculant addition is required in the PKCA to reduce suspended sediment 
concentrations, a plant will be installed at the outlet to the PKCA West Dam and all water 
discharged through the plant where flocculant addition can be effected. 

2. Slight re-design of the subject stockpile and dump have resulted in all drainage flowing 
naturally to the north and no longer into the Lynne Lake system (SRK 2003). 

 

2.3.9. Issue 4.3: Air Quality 
DSD Comments 
1. Tahera should consider other mitigative measures to reduce dust as it is unlikely that 

reducing the speed of mining vehicles will be effective and road watering may only be 
effective for a portion of the year. 

2. Fugitive dust may develop from deposits at the PKCA prior to closure with more coarse 
materials.  The plans for dealing with this are deemed to be inadequate at the present 
time. 

3. PM-2.5 should be considered [Levelton response (Levelton 2003). 
4. Impacts to ecological VECs from particulates were not assessed. 
5. An incorrect distance between Jericho and the Lupin Mine was used (Levelton 2003). 
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AMEC Response 
1. As pointed out by Nuna Logistics at the June 17 – 20 workshop in Edmonton, in their 

considerable mining experience, water is the only effective mitigative strategy for mine 
dust control.  Road watering will be most effective in the summer when dust will be most 
problematic.  It will not be practical to completely eliminate dust from mine operations 
and that is reflected in the air quality assessment (Appendix D.1.1). 

2. Plans to deal with dust from PKCA beaches were taken from existing mine experience at 
Lupin and EKATI™.  DSD does not indicate why plans are “deemed to be inadequate”, 
nor offer any rationale as to how that conclusion was arrived at. 

4. Dust effects on vegetation were assessed in the EIS Environmental Impact Assessment 
(Appendix B.2.1) and a plan to monitor effects of particulates presented in the Monitoring 
Plan (Appendix B.3.3).  Data on respiratory effects of particulates on mammals and birds 
are not available and no scientific studies appear to have been undertaken. 

 
2.3.10. Issue 4.4:  Soil, Groundwater and Permafrost 

DSD Comments 
1. The EIS does not provide any details of soil containment systems or operational 

procedures evaluated to protect the on site soil. 
2. Permafrost effects require greater detail (see SRK 2003). 
3. The EIS does not describe existing groundwater conditions or the impact that proposed 

mine facilities may have on the groundwater quality and the interaction with surface 
water features (see SRK 2003). 

4. The EIS does not identify a containment system on the floor of the fuel farm, nor any 
groundwater monitoring nor any groundwater monitoring program associated with the 
fuel storage area. 

5. The EIS does not address the potential for groundwater seepage from the low grade ore 
stockpile.  Active layer groundwater monitoring should be considered. 

6. A groundwater monitoring program should be considered to monitor seepage around 
waste dumps (see SRK 2003). 

7. The EIS does not address groundwater monitoring of the landfill. 
 

AMEC Response 
1. Details are presented on the proposed landfarm system for treatment contaminated soils 

in the Environmental Management Plan (Appendix B.3.1).  Operational procedures are 
provided in the Hazardous Materials Management Plan (Appendix D.2.3) and the Spill 
Prevention, Countermeasures and Control Plan (Appendix D.2.3) at at least equivalent 
detail as provided by EKATI™ Mine in their operational plans. 

4. The Project Description (Appendix A.1, Section 11) clearly indicates an impermeable 
membrane will be used to line the fuel farm.  The fuel farm will be located on bedrock 
with a crushed rock pad to level the ground.  Downslope is toward the drainage ditch 
below the farm area where any seepage would be caught. 
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7. The landfill will have a permafrost base and any runoff/seepage will flow to the drainage 
control system for Sed Pond #1, as previously discussed in Section 2.1.14. 

 

2.3.11. Issue 4.7: Re-vegetation 
DSD Comments 
1. The current capabilities for or limitations associated with the re-vegetation of the major 

community types described by Burt, 1999 were not discussed nor were the availability of 
land reclamation tools that work in this type of setting. 

2. Reclamation planning does not take high diversity transition areas into account. 
3. Detailed description of revegetation planning was absent from the EIS. Could the project 

footprint be further reduced? 
4. Loss of wetlands and impacts to VECs should be discussed in more detail. 
5. Use of non-native species impacts not acknowledged. 
6. The project proponent apparently has not made any concrete commitments to specific 

research and development activities that would accelerate the development of viable re-
vegetation strategies. 

 
AMEC Response 
1. DSD’s assertion is incorrect.  See the Reclamation Plan, Appendix B.3.2 which 

discussed limitations of revegetation and provides prescriptions that will be tried initially 
for the different mine land units. 

2. Mine land units are treated as uniform in the Reclamation Plan, as is normal for 
conceptual reclamation planning.  There will not be transition areas in most mining units, 
except aspect and slope changes, which are dealt with in the Reclamation Plan.  DSD 
has identified concepts that largely do not apply to the post mining landscape at Jericho. 

3. Revegetation planning was previously discussed.  DSD provides no rationale for their 
opinion.  There is considerable doubt as to whether vegetation can be successfully 
established over much of the mine disturbed area.  This reality of Arctic climate appears 
to have been ignored by the DSD reviewer. 
Careful, considered examination of the Project Description (Appendix A.1) and Maps A 
and D will indicate that the mine plan is as compact as is safe and practical to make it.  
Further, due consideration of caribou migration paths was taken in mine site layout. 

4. Very little wetland will be lost, as indicated in Table 2 of the Wildlife Effects Assessment 
(Appendix B.2.2) and no critical wetland habitat as discussed in the report. 

5. See Section 2.2.6. 
6. DSD’s review again indicates the reviewer is unfamiliar with the limitations of Arctic 

climates; as well the Reclamation Plan does not appear to have been carefully reviewed.  
No rationale is given for the criticism proffered.   
A commitment to set up test plots and monitor revegetation activities at other Arctic mine 
sites is made by Tahera in the reclamation plan.  Further, as previously discussed, 
prescriptions for the various mine land units is provided based on literature reviews. 
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2.3.12. Issue 4.10: Cumulative Effects Assessment 
DSD Comments 
1. “Adjacent” operations were not considered in local cumulative effects. 
2. The CEA considered only those effects that would be operative during the life of the 

mine. 
3. The effects of multiple mine sites and transportation corridors on caribou, large 

carnivores and raptors was seriously under-emphasized. 
 

AMEC Response 
1. There appears to be a semantics interpretation difference between the Final EIS and 

DSD’s reviewer.  There are no “adjacent” operations to the proposed Jericho site and 
operations would have to be within the influence of local (as opposed to regional) 
impacts from both operations for there to be a local cumulative effect.  Neither of these 
conditions apply. 

2. The Final EIS predicts that residual local impacts after closure would be limited to land 
disturbance and possibly water quality within the post closure monitoring period.  
Further, there are no other existing or planned operations within the region that could 
measurable act cumulatively with the Jericho Project on water quality.  Thus, the only 
residual impact would be land disturbance.   
DSD discusses habitat fragmentation.  While habitat fragmentation would occur on the 
Jericho site, it cannot reasonably be argued that significant cumulative habitat 
fragmentation in the region would accrue from the 222 ha of Jericho disturbance in 
combination with any other existing or planned development.  Lupin Mine, the closest 
planned and existing development, is 29 km south, thus affording a very large corridor 
without any disturbance between the two operations.  The concept of habitat 
fragmentation was never meant to encompass small areas separated by large distances 
but rather to describe areas that were so disrupted by disturbance as to interfere with the 
ecological integrity and functioning of organisms within the fragmented habitat.  There is 
no evidence that Jericho Mine disturbance over the long term until vegetation 
reestablished would act in this manner. 

3. No rationale or supporting reasons or evidence are given for this statement by the DSD 
reviewer and it appears to be a personal opinion, not supported by evidence from recent 
mine EIS’s.  BHP, Diavik and Snap Lake EIS’s concluded effects on caribou, carnivores 
and raptors would be local or subregional and limited to areas close to the mines.  No 
scientific evidence to the contrary has ever been produced.   
Tahera acknowledged the importance of the Bathurst caribou herd warrants collective 
efforts by industry and government to monitor the herd’s health to ensure any warning 
signs of negative impacts from developments in its range are detected in time to effect 
management changes designed to mitigate these effects. 
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2.3.13. Issue 5.1 Abandonment and Site Restoration – Infrastructure 
 

DSD Comment 
Detailed plans for burial of materials on site are not given.  Closure planning should be 
based on removal of all infrastructure.   
 

AMEC Response 
Details for burial cannot be provided until detailed engineering has been completed.  As well 
there is some doubt as to regulations when the mine closes.  Therefore, the Final EIS states 
that transportation and cost estimates are based on removal of all equipment.  We note, in 
situ burial of non-hazardous materials at remote mine sites is common practice. 
 

2.3.14. Issue 5.2: Soil Handling Plan 
DSD Comments 
1. Designing soil stockpiles at this [angle of repose] angle could result in a high probability 

of slope failure and erosion. 
2. Experience and practices of other similar sites is not presented, however, to provide a 

baseline of what is expected to be required [for soil amendments]. 
3. The proponent should seriously consider that some of the kimberlite or coarse 

processed kimberlite stockpile areas may exhibit metal concentrations, especially 
chromium, that exceed CCME soil quality guidelines for agricultural or 
residential/parkland uses. 

AMEC Response 
1. The run-of-mine toe burn is specifically designed to prevent slumping of the soil 

stockpile; any sediment will report to a controlled area. 
2. DSD is incorrect in their assertion.  The soil prescriptions are based on literature 

information that spans thirty years of Arctic revegetation experience, as indicated in the 
reference list. 

3. The Jericho site will be a mine site, not an agricultural or residential or parkland site and 
therefore the referenced CCME soil quality guidelines do not apply.  If such guidelines 
are applied to mine sites, it is unlikely any mine will be able to meet the guidelines. 

 

2.3.15. Issue 5.3: Mine Water Management Plan 
Most of DSD’s issues are dealt with by SRK (2003). 

DSD Comment 
The explosives truck wash will have to be moved because it is in a different drainage than 
the mine.  The DSD reviewer suggested the maintenance shop. 
 



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page 26 

AMEC Response 
A review of the Mine Health and Safety Act and Guidelines would have revealed to the DSD 
reviewer that the explosives truck wash could not be placed in proximity to worker 
accommodations or place of work and review of Map A would have revealed that there is no 
other site as suitable as the one chosen with respect to distance from waterbodies and the 
requisite safe distance from place of work and accommodations. 
 

2.3.16. Issue 5.4: Revegetation Plan 
 
DSD issues are dealt with in Section 2.1.15. 
 
2.3.17. Issue 5.5: Reclamation Plan 

DSD Comments 
1.  No detailed plan of the final conceptual closure contours of the waste dumps and 

stockpiles relative to the surrounding terrain is provided. 
2. No detailed plans or cross-sections are provided in the EIS [of the pit rim berm].  To 

assess the stability and safety of the open pit, detailed plans and cross sections of the 
closure geometry would need to be prepared.  The adequacy of the proposed rock berm 
to limit access to the pit for a long period of time seems limited and should be re-
evaluated. 

3. Given the outstanding major concerns regarding pit abandonment, however, there may 
be merits to critically evaluating an expanded range of options. 

4. Limited attention to re-contouring of the lip of the pit at abandonment could potentially 
enhance the overall fisheries habitat value of the pit over the long term (addressed by 
SRK). 

5. Little information provided on abandonment and reclamation of the underground mine 
works (addressed by SRK). 

5. Grading down the causeway may not be acceptable. 
6. Closure soil testing should be expanded. 
7. Define practical in respect to aesthetics. 
8. Commit to apply the Nunavut mine site reclamation policy. 
9. Plans for progressive reclamation are addressed in a cursory manner. 
 

AMEC Response 
1. DSD is incorrect in their assertion.  Recontouring is discussed in the Reclamation Plan 

(Appendix B.3.2). 
2. DSD is incorrect in their assertion.  The Project Description (Appendix A.1) provides a 

series of plan diagrams that show pit development, including final pit configuration.  
Further, DSD provides no rationale for their assertion that the adequacy of the proposed 
rock berm to limit access to the pit for a longer period of time seems limited.  Use of rock 
berms is standard practice at mines and is proposed for the Jericho Mine in that light. 
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3. DSD provides no rationale for their assertion. 
4. Recontouring the lip of the pit beyond that envisaged would lead to additional terrestrial 

disturbance for little or no benefit for fish habitat, given that at present, fish do not 
migrate upstream as far as the location of the proposed pit. 

5. Grading down the causeway was suggested as one possible closure scenario.  
Employment of this option would depend on discussions with the landlord (DIAND), DFO 
and KIA at closure as discussed in the Final EIS. 

6. Closure soil testing will be consistent with requirements for mine site soils at the time of 
closure.  This is not an approval issue. 

7. Practical with respect to aesthetics means whatever can be done in a cost effective 
manner to make the landscape better fit in with its surroundings.  Cost effective means 
commitments the mine operator can make consistent with reasonable return for dollars 
expended, e.g., refilling the pit with waste rock is not reasonable and such a requirement 
as part of mine approval may result in a decision to abandon construction. 

8. Tahera will employ the Nunavut minesite reclamation policy. 
9. Progressive reclamation is addressed to the extent possible.  The reclamation plan and 

cost estimate indicate all areas no longer in use after completion of open pit mining will 
be reclaimed.  A schedule and cost are provided.  Further, it is stated that revegetation 
prescriptions will be consistent with test plot findings and those of other Arctic mines.  No 
rationale is given by DSD for their assertion. 

 

2.3.18. Issue 6:  Level of Confidence and Certainty Not Explicitly Dealt With 
DSD’s contention is not supported by the EIS.  Whereas DSD maintains only the aquatic 
impact assessment deals with level of confidence and certainty, the EIA report discusses 
confidence and certainty for all residual impacts included in the analysis, consistent with 
CEAA guidelines. 
 

2.3.19. Issue 7.4:  Abandonment 
DSD states that many of the plans for abandonment have yet to be formulated.  This 
contention is incorrect.  Conceptual reclamation and closure plans are provided in the 
Reclamation Plan, Appendix B.3.2.  DSD is referred to that Appendix which discusses on-
going and closure and abandonment scenarios.  The conceptual plans lay out the approach 
to be used for stabilization of surfaces and re-vegetation prescriptions that will be used as a 
starting point for reclamation trials during operation.  Further, the amount of earth moving 
required for final reclamation was calculated and detailed in the plan, as well as the number 
of back haul loads required to remove all infrastructure from the site.  A map showing the 
final reclamation configuration for the site was provided. 
 

2.4. Environment Canada Issues 
2.4.1. Issue 28:  Air Quality Monitoring 

This is a permitting issue.  Tahera would expect to draw on the experience of EKATI™ and 
Diavik mines prior to finalizing proposals for air quality monitoring. 
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2.4.2. Issue 29:  Use of Low Sulphur Diesel 
Tahera would expect to use the same grades of diesel fuel used by EKATI™ and Diavik 
diamond mines. 

 
2.4.3. Issue 31:  Phone Number Correction 

Tahera notes the correction in phone number; all phone numbers will be updated as 
required in all mine plans. 

 
2.4.4. Issue 32:  Disposal of Liquids and Contaminated Soils 

Handling of contaminated soils and disposal of hazardous liquids are both covered in the 
EIS.  To restate:  petroleum-contaminated soils will be landfarmed in a manner similar to 
that employed at EKATI™.  Hazardous waste liquids, including waste oil, will be backhauled 
to Yellowknife, or point of origin to be disposed of by licensed contractors, or through 
petroleum product dealers.  The Jericho site soils will be cleaned up to the standard 
required at the time of mine closure—CCME contaminated site guidelines was used as an 
example guideline that might be followed.  A conventional landfarm system that is suitable 
for the Jericho site is presented in Attachment 2.6. 

 
2.4.5. Issue 33:  Disposal of Contaminated Sorbents 

For clarification, all sorbents used for absorption of petroleum products or any other 
hazardous waste will be backhauled to Yellowknife for disposal by a licensed contractor.  
The landfill will not be used for hazardous substances. 

 
2.4.6. Issue 34:  Treatment of Routine Spills 

Mine equipment will be serviced either at the mine mechanical shop or the explosives truck 
shop (refer to Map A).  Spills that occur during servicing will be to concrete floors and will be 
cleaned up with sorbents.  Routine drips and spills that occur on soil will be handled as 
indicated in the EIS (see Section 2.4.4). 
Accidental spills near water bodies have the potential to result in significant environmental 
impact and will be cleaned up immediately with sorbent materials as discussed in the spill 
prevention, countermeasures and control plan.  Further, Tahera commits to monitor these 
adjacent water bodies for petroleum hydrocarbons should such spills occur.  A monitoring 
program would be discussed with Environment Canada and be tailored to the nature of the 
accident.  Mine equipment will not be routinely serviced near water bodies or muskeg where 
migration of contaminants is a risk. 
 

2.4.7. Issue 35:  Storage of Ammonium Nitrate 
See Section 2.3.1. 

 
2.4.8. Issue 36:  Cumulative Effects Assessment 

This issue is dealt with under DIAND issue 2.5 
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2.5. NIRB Issues Arising from 18 August 2003 Directive 
 

2.5.1. Issue 1:  Traditional Knowledge 
NIRB Directive 

• Justify as being adequate the current definition of TK. 

• Demonstrate how TK was incorporated into the FEIS, including how it was used in 
baseline data description and the development of mitigation and monitoring programs. 

• Describe in more detail the level of community participation, including that of Kugluktuk. 

• Include TK regarding local vegetation. 

• Consult with Inuit about possible impacts to caribou migration routes or water/fish health 
and ways to minimize these impacts.  Consider implementing a caribou management 
and monitoring plan, which integrates traditional knowledge for minimizing potential 
effects. 

 

AMEC’s Response 
TK Definition 
The final EIS states that Thorpe et al.’s (2001) definition was used. The definition Thorpe et 
al. used was chosen in extensive consultation with Inuit of the West Kitikmeot and therefore 
Tahera feels it is representative of what the people of the area consider traditional 
knowledge to be.  Further, NIRB provides no rationale as to what bearing a particular 
definition of TK has on the use of TK in an EIS.   
Reference was made in Appendix C.4 to Section 4.1 if Thorpe, et al where the definition of 
TK was expanded as follows: 

Inuit Qaujimajatuqangit (IQ) is “what has always been known” or, in other words, Inuit 
knowledge, insight, and wisdom that is gained through experience, shared through 
stories, and passed from one generation to the next.  More than just knowledge, as it is 
typically termed, IQ includes a finely tuned awareness of the forever changing 
relationship between Inuit and nuna, hila, wildlife, and the spiritual world. 

 

Incorporation of TK in the Jericho Final EIS 
Incorporation of TK in the final EIS was discussed in Appendix C.4. 
Appendix C.4, Section 2.1 states: 

Tahera provided two opportunities, in 1996 and 1999, for Inuit elders from Cambridge Bay, 
Kugluktuk, Umingmaktok and Bathurst Inlet to visit the site.  Both visits coincided with 
archaeological studies being conducted at the Jericho site.  Elders were solicited for any relevant 
information on valued ecosystem components they may have wished to discuss.  No new 
information with respect to caribou migration, movement within the area, or behaviour was obtained 
from the nine elders who visited the site, all of who were chosen because their families traditionally 
traveled in the region. 

Appendix C.4, Section 5.0 states: 
Baseline data collection at Jericho commenced when the collection of traditional knowledge was at 
a rudimentary state.  Baseline data collected for the Jericho Project was based entirely on scientific 



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page 30 

studies by knowledgeable scientists and engineers.  Review of relevant traditional knowledge 
published through the aegis of WKSS indicates that Inuit and First Nations’ elders (through the 
traditional knowledge) knew many of the things about the environment, especially caribou, that 
were revealed in studies for the Jericho Project.   

There are no published TK studies concerning the Jericho region.  Further, Inuit elders who 
visited the site provided no additional insights into caribou movements in the region, except 
that they knew caribou passed along Contwoyto Lake both migrating north in the spring and 
south in the summer.  There are, further, no published TK studies concerning fish in the 
Jericho region; all information on fisheries at Jericho was derived from site-specific studies 
and the body of scientific literature cited in aquatic studies reports.  Inuit elders who visited 
the Jericho site did not talk about fish at all. 
With respect to mitigation, TK concerning deflection of caribou with flagged fencing may 
prove effective.  Appendix C.4 states: 

For management of movement of caribou across the Jericho site Tahera may be able to use 
traditional methods of deflecting caribou tested by Gunn et al. at Lupin Mine (1998).   

Dogrib Caribou Study 

The study was conducted over four years from 1996 to 2000 with the purpose of gathering Dogrib 
elder traditional knowledge about caribou habitat, food, behaviour, and movement.  Dogrib elders 
feel that traditional knowledge as well as western scientific information are required to properly 
manage caribou.  Elders provided information on caribou migration patterns and health from 1917 
to 1998.  They pointed out that there did not appear to be a correlation between harvesting and 
mining activities.  Their concern is that caribou habituate to human activities and thus caribou could 
be exposed to contamination from tailings and other sources.  This points out the need to manage 
access at mine sites so as to prevent, to the extent practical, any exposure to contamination.  
Dogrib elders also pointed out that caribou rely on smell to find food and were concerned that the 
smell of petroleum products stored at mines may cause caribou to change their migration routes.  
At least in the case of the Lupin Mine, where caribou routinely migrate through the site where bulk 
petroleum is stored, this does not appear to be a deterrent. 

 

With respect to monitoring, Appendix C.4 states: 
The forum for use of traditional knowledge will be community consultation and follow-up on 
recommendations from community liaison.  

This statement was made in the context of operational monitoring and management. 
 

Local Vegetation 
There is no TK on local vegetation in the Jericho area unless it resides in the body of TK 
contained in the Naonayaotit Traditional Knowledge Study, begun in 1996 and partially 
funded by Lytton Minerals (Tahera predecessor) but unavailable to this date.  TK with 
respect to vegetation relates to its use as food by caribou and thus there are some general 
observations available in published TK studies.  The Tuktu and Nogak Project (Thorpe et al. 
2001) reveals that Inuit of the West Kitikmeot know that caribou have favoured food 
depending on season (e.g., Arctic cotton grass – Eriophorum – and young willow) in the 
summer and that they will move away from an area vegetation becomes depleted.  Caribou 
movement through the Jericho site is transitory and depletion of any food resources is a 
very unlikely possibility.  Further, if spray irrigation east of Lake C3 is approved, more 
Eriophorum and willow are likely to be established in the area because of the generally 
wetter conditions during summer months when spraying occurs.  Further, spray guns will 
pose no threat to caribou. 



Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
 

 
VE51295 
C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government Response\Supplemental Report\Supplemental Report.doc Page 31 

 

Inuit Consultation Regarding Caribou Migration Routes 
The Jericho final EIS, Community Consultation report, Appendix C.5 discusses community 
input with respect to environmental issues at Jericho.  As indicated in that report, the 
principal community concerns were for jobs, mine effects on caribou and mine effects on 
water quality.  The issue of effects on migration routes were not specifically raised.  From 
published information it would appear that this is more an issue with southern First Nations 
than with Inuit of the West Kitikmeot.  Nonetheless, Tahera continues to consult with 
communities and this specific issue can be raised at an early opportunity. 

Thorpe et al (2001) consulted extensively with Inuit of the West Kitikmeot with respect to 
caribou migration.  Section 5 deals specifically with caribou migration.  Inuit have observed 
that caribou are found everywhere throughout the tundra.  Those with a generalist point of 
view do not believe migration routes are changing, while those with a narrower perspective 
believe caribou migration routes have changed.  “Changing migration routes must be 
considered in the context of questions of scale and peoples perceptions.” (Thorpe et al. 
2001: p. 97.) Scientific evidence also points to shifting caribou migration routes over time, 
but the cause or causes have not been determined.  Some Inuit believe industrial activities 
influence caribou migration routes and others do not.  The balance of scientific evidence 
from recent mine project EIS’s is that local disturbances occur due to mining activities but 
that influences disappear at the subregional and greater scales.   

 

2.5.2. Issue 2: The Inadequacy of Various Components of the Impact Assessment 
 
Water Quality 
Most water quality issues are addressed by Greisman and Dunbar (dilution modeling), SRK 
(contaminant loadings and discharge concentrations), AMEC (2003b – water quality impacts). 
Microbial Technologies (spray irrigation).  All these items have been previously discussed in this 
report. 
 
Baseline Quality of Ground Water at the Spray Irrigation Site 
Groundwater at the spray irrigation site is very limited due to the thin nature of the soil at the 
site.  Once spray irrigation commences, infiltration from spray water will account for most of the 
groundwater in the system and the groundwater will take on the characteristics of the sprayed 
water, modified through its path length as discussed in the spray irrigation report and 
supplemental information.  If required, as part of the Project water licence, such groundwater as 
may exist at the site could be monitored prior to commencement of spray irrigation should this 
method of treatment be approved for the Jericho Project. 
 
Aquatic Environment 
 

The NIRB directive requires Tahera to: 

• Conduct adequate baseline studies to properly determine the potential effects of the 
project on the aquatic environment.  Include an expanded number of samples for all 
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parameters, adequate control sampling sites, and information on variability between and 
within sampling sites. 

• Present more complete information on nutrients, TDS and pH. 

• Address the potential toxic effects of predicted nitrate concentrations on all aquatic life. 
 

Adequacy of Baseline Studies 
This issue is addressed separately by Mainstream Aquatics Ltd. (2003).  We note that 
aquatic studies were conducted at the Jericho site since 1995 and detailed in several 
reports provided to NIRB as well as the Jericho final EIS.  The amount of effort expended for 
aquatic studies more than addresses guidelines requirements and is equivalent to aquatic 
studies conducted for the much larger southern diamond mines.  We note some additions 
were requested for aquatic studies by government review, but that in no way indicated that 
aquatic studies were inadequate. 

More Complete Information on Nutrients, TDS and pH 
NIRB is referred to the water quality section of the final EIS baseline report (Appendix B.1.1, 
Section 6) wherein water quality studies since 1995 are detailed.  Nutrients, TDS and pH 
were included in the parameters analysed.  We note that the agency responsible for water 
quality, Environment Canada, did not have any issues with the water quality analyses 
provided in the final EIS. 
 
Aquatic Toxicity of Nitrates 
Predictions of nitrate concentrations in receiving water bodies was addressed by SRK 
(2003) and AMEC (2003b).  Toxicity was addressed, based on these findings (AMEC 
2003a).  We note that nitrate toxicity to aquatic organisms is a new issue and no toxicity 
from nitrate concentrations in receiving water bodies has been noted in several years of 
aquatic monitoring at the EKATI™ mine. 
 

Wildlife and Habitat 
The NIRB directive contains the following: 

• Provide a complete examination of the potential for bioaccumulation and 
biomagnification and the implications in terms of environmental protection and 
management. 

• Clear up the inconsistencies in the FEIS surrounding the presences of “species of 
concern.” 

• Undertake more rigorous waterfowl breeding and staging surveys in a variety of habitats 
and around the potential project footprint and conducted at different times of the summer 
to capture different lifecycle stages.  More detail must be provided on the impacts of the 
Project on waterfowl. 

• Provide more detail on the mitigation of wildlife impacts especially those impacting 
caribou or fish.  Quantifiable measures of success must be used for the mitigation of 
wildlife impacts. 
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• Present further analysis of the semi-permanent loss of approximately 220 hectares of 
vegetated habitat as a resource for microtine rodents (which in turn support raptor 
populations on their breeding ground) or other wildlife. 

• Provide a more detailed explanation of the efforts planned to keep wildlife and waterfowl 
away from the PKCA and consider more stringent strategies if necessary. 

• Provide more complete baseline studies to determine the impacts of the proosed mine 
on migratory birds.  Include an estimate of the density of migratory bireds that may be 
lost or displaced in each habitat type affected by the mine footprint and buffer zone. 

• Include the following potential impacts to migratory birds:  collisions between birds and 
aircraft or automobiles, displacement of nesting birds, and oiling resulting from birds 
landing in hydrocarbon contaminated water. 

• Implement a management plan to mitigate all potential impacts on migratory birds that 
conforms to the Migratory Birds Convention Act and Migratory Bird Regulations. 

Bioaccumulation and Biomagnification 
Aquatic bioaccumulation and biomagnification are discussed in AMEC 2003a.  An extensive 
examination of metals, organochlorides and radioactive burdens in Bathurst caribou (Elkin 
1997) concluded that metals levels in caribou were not of a concern.  While cadmium levels 
were somewhat elevated, a human health risk assessment by Health Canada concluded 
that consumption of caribou at any amount was not a concern.  This finding, reported by 
Elkin, suggests that there is not a management issue for bioaccumulation or 
biomagnification in caribou.  Other terrestrial animals are not eaten extensively by humans.   
 
Except for microtine rodents, fauna found at the Jericho site are migratory, or spend only a 
short period exposed to disturbed areas.  Therefore any conclusions about accumulation of 
metals would be confounded by factors external to the Jericho Project, except for microtine 
rodents.  Microtine rodents live a maximum of two years and will not accumulate metals to 
any appreciable extent and are therefore a poor monitoring subject.  We note that EKATI™ 
has conducted metals analyses on microtine rodents as part of their monitoring studies and 
results from their studies will be examined with the possible view to including metals 
sampling in microtine rodents trapped at Jericho should EKATI™ data indicate useful 
information is derived from this source. 
 
Tahera would contribute to any multi-party study of bioaccumulation of metals in the 
Bathurst caribou herd as long as it was directed by a scientifically credible organization, 
such as DSD or RWED. 
 

Inconsistencies 
Clarification is required with regard to what NIRB means by “inconsistencies” surrounding 
“species of concern.” 
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Loss of Rodent Habitat 
The total area of disturbance of the Jericho site is estimated to be 222 ha composed of 
community types listed in Table 2.5-1. 

TABLE 2.5-1 
  APPROXIMATE AREAS OF SURFACE DISTURBANCE BY ECOLOGICAL ZONE1 

Component Ecological Zones and Areas Affected (ha)2 
  WGBM MBM DBT DRT LK CRH EKD Total 

Mine                 
     Open Pit 2.7   3.7 3.7       10 
     Waste Rock Dumps 17.5   22 13       52.5 
     Overburden Stockpile   5.07 3 4.2       12.3 
Low Grade Ore Stockpile   5.3 2.7 5.07       13.1 
Coarse Kimberlite Stockpile 1.85   5.95 6.7 2.14     16.6 
Roads                 
     Haul (22 m width) 0.7 0.4 0.9 0.9     1.1 4 
     Access (13 m width) 1.4   3.2 4.7   1.1   10.4 
     Airport (10 m width)             1.5 1.5 
Airstrip             2.4 2.4 
Plant-Related + Ore Stockpiles       22.7       22.7 
PKCA 2.07 0.9 9.6 10.9 11 0.14   34.6 
Expl Camp, Truck Wash, Explosives   0.3 0.2 2     3 5.5 
Sediment Collection Ponds 0.5 0.6   1.1       2.2 
Borrow Areas             34 34 
Subtotal Disturbance 26.72 12.57 51.25 74.97 13.14 1.24 42 221.8 
% of Total 12.05% 5.67% 23.11% 33.80% 5.92% 0.56% 18.94% 100% 
             
Notes       
1     Based on maximum areal extent of surface disturbance 
2     WGBM = Wet grass/birch meadow, MBM = Moist birch meadow, DBT = Dry barrenground tundra 
       DRT = Dry rocky tundra, LK = Lake, CRH = Cliffs/rocky hills, EKD = Cliffs/rocky hills, 
       Kame deltas      

 
Evident from Table 2.5-1 is that 15 ha of the 221.8 total disturbance is either lake or cliff and 
not suitable rodent habitat.  The airstrip and half the borrow areas are presently disturbed 
accounting for an additional approximately 17 ha.  Roads currently in place at Jericho 
account for an additional 10 ha.  Thus, development of the mine will affect an additional 179 
ha of rodent habitat.  Losses from the waste rock dumps (52.5 ha), low grade ore stockpile 
(13.1 ha), coarse kimberlite stockpile (16.6 ha), and borrow areas (34 ha) will not occur 
immediately, but will be staged over the first 5 years of mine life.  Following that time, the 
waste rock dumps and low grade ore stockpile will remain undisturbed and thus will provide 
habitat for rodents again, albeit of lower quality than that lost with the creation of these mine 
units.  However, the stockpiles will provide perching sites for raptors and thus potentially 
slightly increase hunting opportunities for these birds, i.e., the subject mine facilities will not 
be a sterile environment devoid of life. 
It is not possible to predict the loss of microtine rodents from mine development with any 
accuracy, since population densities vary considerably as evidenced by the three years of 
baseline trapping conducted at Jericho.   
Table 2.5-2 lists the areas of the mine site that will be permanently altered. 
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TABLE 2.5-2 
PERMANENTLY DISTURBED AREAS 

Mine Unit Area 
(m2) 

Open Pit 100,700 
Dump #1 217,000 
Dump #2 210,900 
Coarse Kimberlite 91,600 
Low Grade Ore 108,000 
TOTAL 728,200 

 
As areas begin to green up, they will again provide habitat for rodents.  The open pit will 
slowly fill with water and the amount of habitat suitable to rodents will be limited because of 
the steep nature of the walls which will be in bedrock.  Only the ramp into the pit will provide 
suitable habitat for the most part and that will slowly disappear over about 20 years, based 
on the current plan to direct mine drainage to the pit. 
The coarse kimberlite will likely be used almost immediately by ground squirrels for burrows 
once it is no longer active.  This will encourage vegetation (from aeration of the substrate 
and fertilization) which in turn will slowly attract other rodents, such as voles and lemmings. 
Dumps and the low grade ore stockpile will provide some habitat but rodents, especially 
shelter, but the density of rodents in these areas, based on microtine rodent trapping studies 
which showed rodent densities were lower in rocky tundra areas than upland tundra and 
birch seep areas, is likely to be less than that before creation of these mining units. 
In summary, only the open pit will remain essentially alienated from use by rodents or an 
area of about 10 ha out of the total 222 ha to be disturbed. 
 

Management of Wildlife Access to the PKCA 
The PKCA, unlike gold or base metal mine tailings ponds will not contain highly or 
moderately toxic tailings supernatant water.  In fact, the PKCA water will essentially be 
similar to lake water except for much higher sediment concentrations and elevated metals 
and major ions (TDS).  The thixotropic nature of the tailings beaches will discourage caribou 
from entering the active PKCA.  Birds landing on open water areas in summer are unlikely to 
experience any harm.  The PKCA, being essentially devoid of aquatic life, will not be 
attractive to waterfowl.  Should bird deaths occur attributable to the PKCA, actions will be 
taken to discourage waterfowl landing on the PKCA.  We note that bird deaths are not an 
issue at Lupin (a gold mine) or at EKATI™ (a diamond mine). 
 

Points 3 – 9 
Points 3 to 9 are addressed by Hubert and Associates (2003). 
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2.5.3. Vegetation 
 

The directive in the 18 August 2003 NIRB Decision, p. 34 ignores the work done by Page 
Burt and reported in the 1999 Vegetation Report, discussions in the Impact Assessment 
Report (Appendix B.2.1) and the report on background levels of metals in lichens at the 
Jericho site (Appendix B.3.3, Attachment 5.1): 

 
 “Expand the information in the FEIS to include a supported discussion of the general 

baseline health of vegetation species and communities in the study area, baseline 
information regarding the current contaminant loadings in lichens and representative 
vascular plants in the study area, the impacts of the proposed project on contaminant 
loadings of vascular plants and lichens.” 

 
Health of Vegetation 
Page Burt sampled vegetation at the Jericho site in 90, 5 x 5 m square plots over the range 
of community types found at Jericho (see the Vegetation Report, Appendix B.1.2 of the 
Jericho Final EIS).  Maps 2 to 4 of the report show the locations of plots with respect to 
planned developments at Jericho.  No direct comment on plant health was provided by Burt.  
However, Burt does indicate that plant communities were typical of those in the region.  
Hubert, in his wildlife report (Appendix B.1.3), indicated plant communities were healthy.  
Further, there is no indication of stressed plants at the Jericho site.  Photo verification of this 
statement is available from the plot photos taken for the survey which are available upon 
request.  Sample photographs of representative plant communities is provided in the 
vegetation report. 

 
Impacts from Mining on Vegetation Contaminant Levels 

 
Other than direct elimination of vegetation in 222 ha of the Jericho site from mine 
developments, indirect effects will be due to dust.  Dust has not been found to negatively 
affect most plant communities under much higher dusting conditions than will be found at 
the Jericho site (Auerbach, et al. 19971) and thus no significant effects from the presence of 
dust on vegetation are expected.  Nonetheless, potential dust effects will be monitored at 
Jericho as discussed in the Final EIS Monitoring Plan (Appendix B.3.3, Section 5.2).   
Some increase in exposure to metals could occur to plants from dust from mineral soil and 
rock dust transported as a result of mining activities.  Most dust would be washed off plants 

                                                 
1  Auerbach et al. (1997) studied effects on vegetation adjacent to the gravel Dalton Highway in northern Alaska.   Highway 

traffic had generated dust for 15 years prior to the study.  Levels of dust from the highway are considerably higher than 
would be generated by internal roads at a mine site, but the study is valuable in providing insights into the effects of long-
term high dust levels on tundra vegetation.  Auerbach et al. found earlier snowpack meltout near the road due to dust-
induced albedo changes.  Vegetation biomass of most taxa was reduced near the road (from 50 to 80%); some plant 
species were more tolerant than others, which accounted for the difference in biomass effects.  For instance, non-acidic 
moss (Tomentypnum) was virtually unaffected by dust, whereas acidic Sphagnum moss was nearly eliminated near the 
road.  Alteration of moisture regimes was found to be as important as dust in effecting roadside changes in vegetation in 
general.  
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during rain and snow melt in the summer when most dust exposure will occur, however, 
some absorption of metals dissolved in the snow or rain water could be possible.  The 
amount of leaching possible from this source of water is extremely low due to the very short 
exposure period of water and dust particles.  Further, dust does not commonly contain high 
levels of metals or other contaminants (ABR 1999) whereas snow can exhibit anomalous 
metals concentrations near sources (MDA 2002).   
Lichens and mosses are better indicators of metals accumulation over vascular plants for 
several reasons (ABR 1999): 

• ease of collection; 
• lichens and many mosses lack roots or similar absorptive structures and thus their main 

source for nutrients (and contaminants) is atmospheric deposition; 
• mosses and lichens possess high surface to mass ratios and thus can accumulate trace 

metals and other contaminants at relatively high concentrations; 
• lichens have a slower growth rate than mosses which allows accumulation of higher 

levels of trace elements; 
• there is a relatively large database for metals levels in lichens. 

 
Finally, a ready comparison for Jericho exists at EKATI™ Mine, since lichen monitoring is 
being carried out at the minesite. 
For reasons listed above, vascular plants are not as suitable for monitoring metals 
accumulations as lichens, or mosses.  Primarily, vascular plant metals levels are likely to be 
more a reflection of soil metals levels (absorbed from roots) than air contaminants.  This 
complication is likely exacerbated in slow growing Arctic plants. 
Monitoring results from actual mine operations are considered the best predictor of potential 
metals accumulation effects at the Jericho Mine.  Results of lichen monitoring at EKATI™ 
provided the following indications of impacts to metals levels (MDA 2002).  Concentrations 
in lichens within the project and reference areas were found to be significantly higher in 
2001 as compared to 1998.  Most notable increases were for aluminum, titanium and 
ammonium.  Increases correlate with impact zones found from snow chemistry monitoring.  
While increases were significant, they remained below CCME recommended maximum 
concentrations and none of the values were at phytotoxic levels.  A similar, though less 
pronounced, result would be expected for the Jericho Mine site; less pronounced because of 
the much smaller size (1/25th) of the Jericho Diamond Mine.  As indicated in the Final EIS 
Monitoring Plan, Tahera is committed to monitor lichens at the Jericho site as an early 
warning system for impacts on plant communities. 
 

Air Quality 
 

Most of the issues raised by the NIRB directive are discussed in the response by Levelton 
(2003).  Bullet item three states the following: 

Provide a rationale (with support information on silt and moisture content) on why the coarse 
ore stockpile is ruled out as a source of fugitive dust. 
KIA/NTI raised the issue of dust from coarse PK (Issue 14).  This is the first time the issue 
of dust from coarse ore has been raised and is thus a new issue.  There does not appear to 
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be any information on silt and moisture content of coarse ore.  Moisture content should be 
ambient, since water is not involved in ore extraction.  Ore stockpiles can be watered during 
summer months if dust becomes problematic.  This is not expected because of the coarse 
nature of run-of-mine ore. 
 

Socio-economic Impact Assessment 
These issues are dealt with by Hornal and Associates (2003). 
 

2.5.4. The Inadequacy and/or Lack of Detail Contained in Specific Plans and 
Strategies 

 
Processed Kimberlite Containment Area 
Issues raised in the NIRB directive are addressed in the SRK report (2003). 
Water Management 
A number of issues are raised in NIRB’s directive.  Water management is dealt with in 
SRK’s report (2003).   
Chromium toxicity is addressed in the aquatic toxicity report (AMEC 2003a).  As evidenced 
by six years of water quality monitoring, natural chromium levels in the watershed are low; 
the toxicity assessment provides recommendations for management of chromium in the 
PKCA. 
An amendment to the spray irrigation information in the final EIS is provided by Microbioal 
Technologies (Sobilewsky 2003). 
 

Spill Contingency Plan and Hazardous Materials Management Plan 
Most of the issues raised are dealt with in earlier sections of this supplemental report, or by 
others as noted.  Bullet 4 states: 

Provide detailed design work for the “secure area designated for storage of contaminated 
soils.” 
By this we assume NIRB is referring to the landfarm.  More details than provided in the final 
EIS can be found in Attachment 2.6.  Clearly, detailed design is well beyond the 
requirements of the Jericho Project guidelines and beyond normal requirements for an EIS.  
A conceptual design for a landfarm is provided in the aforementioned attachment.  As well, 
experience from operation of the EKATI™ landfarm will be employed in construction and 
operation of the facility at Jericho. 
Bullet 8 states: 

Develop a best management practice manual for ANFO storage and use, which severely 
limits ammonia and nitrate release to the environment. 
Ammonium nitrate is a fertilizer, not a toxic substance and we are puzzled by a request to 
treat it as a toxic substance.  This directive of NIRB is well beyond the requirements of the 
Jericho Project guidelines.  EKATI™ for instance, was not required to provide detailed 
management practices manuals until well after commencement of mining.  Tahera has 
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committed to constructing a berm around the ammonium nitrate pad (ammonium nitrate is 
not stored with fuel oil and is thus not ANFO until mixed by the explosives truck which will be 
done down hole, as is normal practice in mining operations).  Again, as explained elsewhere 
in this report, the proposed ammonium nitrate pad is at least 700 m upslope from any water 
body.  Ammonium nitrate may stimulate plant growth if released near the pad.  Experience 
from EKATI™ indicates ammonia is almost completely absorbed by traverse across 100 m 
of tundra, or approximately one-seventh of the distance from the ammonium nitrate pad to 
the nearest water body at Jericho.  Ammonium nitrate will be delivered in the winter as part 
of the winter supply, lifted off transport trucks and placed directly in the designated storage 
area. 
Handling of ANFO will be the responsibility of the explosives and mining contractors and a 
management plan for ANFO must await engagement of these contractors.  ANFO will be 
handled as required by the Explosives Act and the NWT Mine Health and Safety Act and 
Regulations.  Since ANFO is mixed down hole in the pit, the chance for environmental 
release is considered to be zero. 
 
Closure and Reclamation Plan 
Closure and reclamation have been dealt with previously in this supplemental report. 
Tahera will follow the Mine Site Reclamation Policy for Nunavut of DIAND as was indicated 
in the company’s 25 April 2003 response to DIAND. 
With regard to the PKCA reclamation, the final EIS Reclamation Plan (Appendix B.3.2, 
Section 5.3.3) indicates that up to 0.5 m of overburden material would be placed on the 
PKCA on closure.  The material would be taken from the overburden salvage stockpile.  The 
overburden is expected to be relatively low in organics due to the nature of soils at the 
Jericho site which are sandy or gravelly.  Overburden would be preferentially kept for PKCA 
reclamation, as this mining unit has the best chance of revegetation success, based on the 
experience at EKATI™ (ABR 1996, 1997, 1998, 2000a, 2000b, 2001).  Until reclamation 
trials are completed, additional information cannot be given.  Native vegetation will be 
planted on the reclaimed PKCA if vegetation trials indicate the potential for success (limited 
success has been reported by EKATI™ for direct planting on fine PK. 
   
DIAND and GN will have to decide whether their policies are to allow the use of fast growing 
agronomics and fertilizer to stabilize disturbed areas against erosion, or if use of native 
vegetation only will be insisted upon.  If the latter course is taken and given that tundra 
vegetation grows only very slowly, other means of disturbed area stabilization will have to be 
employed by mine operators, which practically means use of rip rap.  Both the government 
reviews of the final EIS and NIRB’s directive ignore this reality of Arctic climate.  We note, 
most of the issues raised under this heading were dealt with in the final EIS to the extent 
that information was available, or could be developed. 
Water quality objectives for the Jericho drainage basin will be addressed by water licence 
requirements for the project and to the extent that water licence discharge requirements 
must be met on closure, these issues will also be dealt with by reclamation procedures and 
post closure monitoring as indicated in the final EIS.  For clarity, final abandonment of the 
Jericho site will not occur until closure requirements of the Jericho water licence in force at 
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that time are met.  Walk away will likely require discharge water quality to approach or meet 
CCME guidelines.  Water quality on closure is addressed further in AMEC 2003b. 
With regard to soils testing at closure, guidelines in place for minesites at the time of 
closure will be followed.  This will include petroleum hydrocarbons and metals.  It should be 
noted that most jurisdictions in Canada and elsewhere in the world recognize that metals 
are often naturally elevated at mine site and adherence to agricultural, parkland or 
residential standards are not appropriate for minesites. 
Water quality at closure is discussed in AMEC 2003b. 
With respect to clarification of aesthetics at closure, it is not clear from the NIRB directive 
what the issue is.  Aesthetics were discussed in the Jericho Final EIS.  Regrading of slopes 
of waste dumps, revegetating disturbed areas that are amenable to such treatments and 
stabilizing other surfaces with rip rap or other non-erodable materials has been proposed.  
Some treatments to return the mined area to its pre-mined state are not practical as 
explained in the Final EIS, e.g., backfilling the open pit.  All buildings will be removed, 
concrete foundations covered and the areas revegetated if practical, i.e., if reclamation trials 
indicate likelihood of success.  All these issues were discussed in the Final EIS.  Practical is 
taken to mean anything that can be reasonably done within the economics of the Project, 
keeping in mind that the site is remote.  Specifically, “mining junk” will not be left when the 
site is cleaned up. 
 

2.5.5. Deficiencies in Monitoring and Follow-up Strategies 
 

Conceptual monitoring plans were provided in the final EIS and have been adjusted in light 
of concerns raised by government reviewers. 

 
NIRB Directive Response 

Provide more detail on the AEMP including a description of the 
proposed QA/QC program 

See Streamside Aquatics report (2003) 

Include temperature and oxygen profiles for lake monitoring Oxygen will be measured under ice in lakes prior to and during 
mine operation.  Rationale for measurement of temperature is 
required as it adds nothing to the dissolved oxygen story. 

Locate sampling stations in the middle of Lake C3 and Carat 
Lake and at the mouth of Stream C1 and add a second control 
site. 

Tahera will commit to a second control site; Cigar Lake would 
make a good candidate because there are data available.  
Proposals for monitoring water and sediment quality are 
included in the final EIS.  Tahera expects that some adjustment 
of sites will be required at the permitting stage. 

Consider adding the following:  TDS, calcium, magnesium, 
potassium, sodium, chloride and sulphate 

Those parameters are already included in water quality 
monitoring proposal. 

Add physical limnology, phytoplankton, zooplankton, fish 
community and periphyton diversity to the AEMP 

Mainstream Aquatics has commented on Environment Canada’s 
request for addition of phytoplankton and zooplankton. 

Sediment quality variables (physical, nutrient, metals and grain 
size) should be monitored on a routine basis in addition to 
sedimentation 

There is already a commitment in the final EIS to monitor these 
variables.  

During environmental monitoring, zooplankton collections must 
sample the entire vertical depth instead of being restricted to the 
euphotic zone. 

Addressed by Mainstream Aquatics in their supplemental 
response. 

Adhere to the commonly accepted techniques of analysing and 
displaying fish tissue metal concentrations. 

Addressed by Mainstream Aquatics in their supplemental 
response.  Fish sampling will have to be discussed with DFO 
and Environment Canada; depletion of a limited resource will 
likely require other than “commonly accepted techniques” to 
protect the resource. 
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NIRB Directive Response 
Provide details of the fish habitat loss compensation plan 
outlined in the FEIS. 

A copy of the proposed compensation plan was provided in the 
Jericho Final EIS, Appendix B.3.1, Section 3.2; all details were 
presented pursuant to further discussion with DFO. 

Clarify the proposed “fish salvage program” and take into 
account any resulting disruption of the natural system 

The disruption of the natural system, as explained in the EIS will 
be the elimination of fish habitat in Long Lake.  Fish salvage was 
demanded by DFO for burbot and will be discussed with DFO 
given the difficulty in successfully salvaging fish in winter and 
the necessity (to limit suspended sediment) of draining Long 
Lake while ice-covered.  Conceptually fish salvage could be 
attempted the summer prior to draining the lake, although 
project approval and permits from DFO would need to be in 
place. 

Monitor flows from the toe of stockpiles at several locations near 
each stockpile on a high frequency sampling schedule for total 
and dissolved ICP-MS metal scans.  Year-round water quality 
monitoring for these trace metals should be carried out at sites 
shown in Figure 3.8, including (but not limited to) Water Quality 
sites CL-03, CL-04, CL-05, CL-06 and CL-07 

Monitoring of seepage will be conducted at Jericho, as required 
by the Project water licence which will be negotiated at the 
permitting stage.  Conceptually, samples will be collected during 
the open water season and analysed for contaminants of 
concern (e.g. metals and N species).  A program for water 
quality monitoring was outlined in the Final EIS, Appendix  
B.3.3.  As water in Carat Lake has been clearly demonstrated to 
mix, no information useful to environmental management will be 
gained by multiple sample sites in the lake. 

Conduct long-term kinetic column leach geochemical testing on 
the six kimberlite rock facies 

A more appropriate monitoring program is to monitor seepage 
which is done at EKATI™.  Tahera will explore the most optimal 
way to monitor acid generation conditions at Jericho.   

Re-examine the samples used for the leach extraction tests, if 
still available; otherwise redo the tests with fresh samples. 

Samples are not available.  There is no pilot plant to generate 
tailings and in any case, total metals analyses cannot be 
performed, as explained in the June Edmonton workshop. 

Include post closure monitoring of the polishing pond as well as 
the humid terrestrial ecosystem created in the PKCA 

Post closure monitoring of the polishing pond is proposed. 

Include post closure monitoring of the polishing pond as well as 
the humid terrestrial ecosystem created in the PKCA 

The PKCA will be reclaimed to dry land which could retain 
moisture during extremely wet periods such as freshet.  
Rationale for what purpose monitoring this area would serve is 
required as any surface runoff would report to the polishing 
pond.  The polishing pond will be monitored as part of post 
closure monitoring. 

Conduct ongoing monitoring of the mine pit effluent Part of the water management plan proposed in the EIS. 
Provide more details regarding the proposed wildlife monitoring 
programs 

Addressed in the supplemental report by Hubert and Associates 
(2003). 

Consider incorporating a detailed caribou management and 
monitoring plan 

It was suggested at the Edmonton workshop that Tahera should 
make specific commitments to joint monitoring and management 
plans.  Since caribou migrate over a very large area, any site-
specific monitoring of caribou by the Jericho Mine should be 
integrated in a general management program which must be a 
joint effort of industry and government.  Tahera is prepared to 
discuss participation in joint caribou management efforts and 
has so stated in the Jericho Final EIS. 

Incorporate more quantitative measures of abundance for 
species other than caribou into the monitoring plan. 

Tahera will commit to any practical monitoring efforts that 
improves management of wildlife at the Jericho mine site. 

Address mitigation/compensation for the loss of wetlands as 
required by the federal No Net Loss of Wetlands Function policy 

This is a new demand.  Very little wetlands will be lost and the 
small pockets lost cannot be replaced.  Wetlands lost will not 
affect the function of ecosystems at the Jericho site except at 
the local level. 

Identify and develop a wider range of mitigation measures for 
socio-economic impacts. 

See Hornal 2003.  Mitigation is largely tied to the IIBA. 
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NIRB Directive Response 
Provide a socio-economic monitoring and follow-up plan that 
includes more detail on the proposed socio-economic monitoring 
committee and community liaison committee. 

Tahera has committed to the formation of such a committee.  
The exact nature will depend on community needs and will need 
to be negotiated with affected communities when the project is 
approved.  The key to successful functioning of this committee 
will be buy in by the communities involved which will require 
their active participation in formation.  We expect this process to 
take several months during the pre-construction period. 
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ATTACHMENT 2-1 
FIGURE 3.2 
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ATTACHMENT 2.2 
INCINERATOR DESIGN 
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System  Description 
)LJXUH���VKRZV�D�VFKHPDWLF�GLDJUDP�RI�WKH�V\VWHP�WHVWHG�DQG�WKH�VDPSOLQJ�ORFDWLRQ��
�
�

�
�

)LJXUH����'LDJUDP�RI�WKH�6\VWHP�7HVWHG�DQG�6DPSOLQJ�/RFDWLRQ�
�

7KH�V\VWHP�FRQVLVWV�RI�WZR�PDLQ�FRPSRQHQWV��

(A) $�GXDO�FKDPEHU��VWDUYHG�DLU�FRPEXVWLRQ�V\VWHP�IROORZHG�E\�D�YHQWXUH�VFUXEELQJ�V\VWHP��

ZKHUH�WKH�ZDVWH�LV�R[LGL]HG�DQG�WKH�IOXH�JDV�LV�UDSLGO\�TXHQFKHG�DQG�DLU�SROOXWDQWV�UHPRYHG���

(B) $�KHDW�H[FKDQJHU�DQG�D�´ILQH�SROLVKLQJµ�DLU�SROOXWLRQ�FRQWURO�V\VWHP��ZKHUH�HQHUJ\�LV�

UHFRYHUHG�DQG�IXUWKHU�UHPRYDO�RI�DLU�SROOXWDQWV�RFFXUV��

7KH�V\VWHP�LV�PRGHOHG�DIWHU�WKH�$OEHUWD�5HVHDUFK�&RXQFLO·V�SLORW�SODQW���DQG�WKH�GHVLJQ��

RSHUDWLRQ�DQG�SHUIRUPDQFH�RI�FRPSRQHQW��$��ZHUH�GHVFULEHG�SUHYLRXVO\����7KH�HPLVVLRQV�RI�

30��+&O��62���12[�DQG�&2�PHW�WKH�VWDQGDUGV�IRU�ODUJH�LQFLQHUDWRUV�LQ�&DQDGD�DQG�WKH�8�6��

:DVWH�LV�FKDUJHG�EDWFK�ZLVH�LQWR�WKH�SULPDU\�FKDPEHU�DIWHU�SUHKHDWLQJ�RI�WKH�SULPDU\�

DQG�VHFRQGDU\�FKDPEHUV��8QGHU�ILUH�DLU�LV�IHG�LQWR�WKH�SULPDU\�FKDPEHU��ZKHUH�VWDUYHG�DLU�

FRQGLWLRQV�DUH�LQLWLDOO\�PDLQWDLQHG��WKHUHE\�JHQHUDWLQJ�FRPEXVWLEOH�JDVHV�DQG�VRRW��7KHVH�DUH�

FRPSOHWHO\�FRPEXVWHG�LQ�WKH�VHFRQGDU\�FKDPEHU�E\�LQWURGXFLQJ�IODPH�SRUW�DLU��DQG�LI�QHFHVVDU\��
                                                 
1 B. Pandompatam et al.  Waste incineration research at the Alberta Environmental Centre, Part 2:  Facility design 
considerations.  In:  Hazardous Waste Detection, Control, Treatment.  Proceedings of the World Conference on 
Hazardous Waste.  (Abbou, R., eds.), pp. 1421-1440.  Elsevier Science Publishers B.V., Amsterdam, The 
Netherlands.  October 25-31, 1987. Budapest, Hungary. 
2 A. Liem et al Development of a small-sacle, simple and robust medical waste  incinerator system. 9th International 
Pacific Basin Conference on Hazardous Waste. Manila, Philippines. April 10-14, 2000  

6DPSOLQJ�
/RFDWLRQ�



AJL – PM and PCDD/Fs November 2002 – p. 3 of 12 

XVLQJ�DQ�DX[LOLDU\�EXUQHU���$�FRQWURO�V\VWHP�LV�XVHG�WR�DXWRPDWLFDOO\�UHJXODWH�WKH�XQGHU�ILUH�DQG�

IODPH�SRUW�DLU�IORZ�UDWHV�WR�HQVXUH�FRPSOHWH�FRPEXVWLRQ�DQG�WR�PLQLPL]H�DX[LOLDU\�IXHO�XVH��

7KH�KRW�IOXH�JDV�IURP�WKH�VHFRQGDU\�FKDPEHU�LV�UDSLGO\�TXHQFKHG�LQ�D�YHQWXUL�VFUXEEHU��

ZKLFK�DFWV�DOVR�DV�D�SROOXWLRQ�FRQWURO�GHYLFH��&RROLQJ�IURP������WR�����&��PD[LPXP��RFFXUUHG�

´LQVWDQWDQHRXVO\µ��ZKLFK�VKRXOG�SUHYHQW�3&''�)�IRUPDWLRQ�IURP�JUDGXDO�FRROLQJ�RI�IOXH�JDV���

7KH�ODWHQW�KHDW�RI�WKH�PRLVWXUH�LQ�WKH�FRROHG�IOXH�JDV�LV�UHFRYHUHG�LQ�D�FRQGHQVLQJ�KHDW�

H[FKDQJHU�WR�JHQHUDWH�KRW�ZDWHU��$Q�LQGXFHG�GUDIW�IDQ�LV�XVHG�WR�GUDZ�WKH�IOXH�JDV�DQG�WR�

GLVFKDUJH�LW�WR�WKH�DWPRVSKHUH�YLD�+(3$�DQG�DFWLYDWHG�FDUERQ�ILOWHUV��7KHVH�ILOWHUV�DFW�DV�´ILQH�

SROLVKLQJµ�DLU�SROOXWLRQ�FRQWURO�GHYLFH���

7KH�VDPSOLQJ�IRU�3&''�)V�DQG�SDUWLFXODWH�PDWWHU�ZDV�WDNHQ�IURP�WKH�VWDFN�

GRZQVWUHDP�RI�DOO�WKH�SROOXWLRQ�FRQWURO�GHYLFHV�>VHH�)LJXUH��@��

Sam pling and Analytical M ethods 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

)LJXUH����'LDJUDP�RI�6DPSOLQJ�7UDLQ�

                                                 
3 Patrick F. Mahoney et al.  Minimum Dioxin with Maximum Resource Recovery. 17th International Symposium on 
Chlorinated Dioxins and Related Compounds, Indianapolis, IN, August, 1997. 
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�
7KH�VHPL�YRODWLOH�RUJDQLFV��00���VDPSOLQJ�WUDLQ��DV�VKRZQ�LQ�)LJXUH����DQG�WKH�UHIHUHQFH�

PHWKRGV�IRU�VDPSOLQJ��UHFRYHU\�DQG�DQDO\VLV�ZHUH�XVHG���)OXH�JDV�ZDV�VDPSOHG�LVRNLQHWLFDOO\��

WKURXJK�D�QR]]OH�FRQQHFWHG�WR�D�KHDWHG�SUREH�DQG�D�KHDWHG�ER[�WR�SUHYHQW�PRLVWXUH�

FRQGHQVDWLRQ��,Q�WKLV�FDVH��RQO\�D�ILOWHU�ZDV�XVHG�WR�FDSWXUH�30�GXH�WR�LWV�H[SHFWHG�ORZ�

FRQFHQWUDWLRQ��7KH�VDPSOH�ZDV�WKHQ�FRQGHQVHG�DQG�SDVVHG�WKRXJK�DQ�;$'�WXEH�WR�DGVRUE�

3&''�)V��,Q�FDVH�RI�LQFRPSOHWH�DGVRUSWLRQ��DQ�LPSLQJHU�FRQWDLQLQJ�DQ�HWK\OHQH�JO\FRO�VROXWLRQ�

ZDV�XVHG��7KH�VDPSOH�WKHQ�ZDV�SDVVHG�WKRXJK�DQ�HPSW\�LPSLQJHU�WR�UHPRYH�FDUULHG�RYHU�

GURSOHWV�DQG�DQ�LPSLQJHU�FRQWDLQLQJ�VLOLFD�JHO�WR�DGVRUE�PRLVWXUH�LQ�LW��7KH�VDPSOLQJ�IORZ�UDWH�

ZDV�FRQWUROOHG�E\�D�VHULHV�RI�YDOYHV��DQG�PHDVXUHG�E\�DQ�RULILFH�PHWHU��LQVWDQWDQHRXV�YDOXH��DQG�

D�GU\�JDV�PHWHU��FXPXODWLYH�YROXPH��ORFDWHG�GRZQVWUHDP�RI�WKH�SXPS��$ERXW���P��RI�VDPSOH�

ZDV�ZLWKGUDZQ��

3ULRU�WR�VDPSOLQJ��R[\JHQ�DQG�FDUERQ�GLR[LGH�PHDVXUHPHQWV�ZHUH�PDGH�WR�GHWHUPLQH�

WKH�PROHFXODU�ZHLJKW�RI�WKH�GU\�IOXH�JDV��DQG�WR�FRUUHFW�WKH�HPLVVLRQ�UHVXOWV�WR�WKH�VSHFLILHG�

UHIHUHQFH�R[\JHQ��RU�FDUERQ�GLR[LGH��FRQFHQWUDWLRQ��7KH�PRLVWXUH�FRQWHQW�LQ�WKH�IOXH�JDV�ZDV�

PHDVXUHG�E\�ZHLJKLQJ�WKH�FRQGHQVDWH�FROOHFWHG�GXULQJ�WKH�VDPSOLQJ�SHULRG��

30�ZDV�PHDVXUHG�E\�ZHLJKLQJ�RYHQ�GULHG�PDWHULDOV�FROOHFWHG�RQ�WKH�ILOWHU�DQG�WKH�

ULQVLQJ�RI�WKH�QR]]OH�DQG�WKH�SUREH�DIWHU�VDPSOLQJ��3&''�)V�ZHUH�UHFRYHUHG�E\�VROYHQW�

H[WUDFWLRQ�RI�WKH�ILOWHU�DQG�WKH�PDWHULDOV�RQ�LW��WKH�;$'�WXEH�DQG�WKH�HWK\OHQH�JO\FRO�VROXWLRQ��

7KH�VROYHQW�ZDV�WKHQ�´FOHDQHG�XSµ�WR�UHPRYH�DQDO\WLFDOO\�LQWHUIHULQJ�FRPSRXQGV��DQG�

FRQFHQWUDWHG�E\�YDFXXP�HYDSRUDWLRQ�SULRU�WR�DQDO\VLV��

7KH�UHFRYHU\�DQG�SURFHVVLQJ�IRU�3&''�)V�DUH�YHU\�FRPSOH[�DQG�HUURU�SURQH��WKXV�LW�LV�

QHFHVVDU\�WR�XVH�´VXUURJDWH�FRPSRXQGVµ�IRU�TXDOLW\�DVVXUDQFH��7KHVH�DUH�FRPSRXQGV�ZLWK�

EHKDYLRXU�VLPLODU�WR�WKH�WDUJHW�FRPSRXQGV�RI�LQWHUHVW��EXW�DUH�DQDO\WLFDOO\�GLVWLQJXLVKDEOH��.QRZQ�

TXDQWLWLHV�RI�VXUURJDWHV�DUH�DGGHG�WR�WKH�;$'�WXEH��DQG�FRPSDULVRQ�EHWZHHQ�WKH�PHDVXUHG�

DQG�DGGHG�TXDQWLWLHV�SURYLGHV�HVWLPDWHV�RI�UHFRYHU\�HIILFLHQFLHV�DQG�GHWHFWLRQ�OLPLWV��

                                                 
4 Environment Canada. Reference method for source testing: Measurements of Releases of selected semi-volatile 
organic compounds from stationary sources. Report EPS 1/RM/2. 1989 
5 Isokinetic means that the sampling velocity through the nozzle is the same as the flue gas velocity. This makes the 
nozzle “invisible” which is necessary to ensure representative sampling of particulate matter. 
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7KH�DQDO\VLV�ZDV�FRQGXFWHG�RQO\�DW�WKH�KRPRORJXH�OHYHO��QRW�IRU�HDFK�VSHFLILF�

FRQJHQHU���7KLV�LV�D�VFUHHQLQJ�PHWKRG�WR�GHWHUPLQH�ZKHWKHU�XQGHU�WKH�ZRUVW�FDVH�VFHQDULR��

FHUWDLQ�HPLVVLRQ�VWDQGDUGV�DUH�PHW��

Results 
7KH�VDPSOLQJ�ZDV�FRQGXFWHG�RQ�$XJXVW���DQG�6HSWHPEHU���LQ�������

Waste Composition and Capacity 
$�PL[WXUH�RI�ZRRG�ZDVWH��SODVWLFV�DQG�UXEEHU�ZDV�XVHG�WR�SURYLGH�FRQVLVWHQF\�LQ�ZDVWH�

FRPSRVLWLRQ�DQG�WR�VLPXODWH�ELRPHGLFDO�ZDVWH�LQ�WHUPV�RI�SODVWLF�DQG�UXEEHU�FRQWHQWV��$�

VXPPDU\�RI�WKH�ZDVWH�FRPSRVLWLRQ�DQG�WKH�FDSDFLW\�GXULQJ�VDPSOLQJ�LV�VKRZQ�LQ�7DEOH�,��DQG�

WKH�ZDVWH�IHHGLQJ�´SURILOHVµ�DUH�VKRZQ�LQ�)LJXUH����WRJHWKHU�ZLWK�WKH�VWDUW�DQG�VWRS�WLPHV�RI�WKH�

VDPSOLQJ��ZKLFK�ODVWHG�DERXW�WKUHH�KRXUV��

�
7DEOH�,��6XPPDU\�RI�:DVWH�&RPSRVLWLRQ�DQG�&DSDFLW\�'XULQJ�6DPSOLQJ�

&RPSRVLWLRQ��ZW��� &DSDFLW\� 7KHUPDO�&DSDFLW\�'DWH�
������� :RRG� 3ODVWLFV� 5XEEHU� :DWHU� NJ�K� *-�K� ����%WX�K�
Aug 9 72.5%  18.8%  2.2%  6.6%  42.4 0.63 0.60 
Sept 4 73.2%  24.4%  2.4%  2.4% 33.9 0.56 0.53 

�
7KH�SODVWLF�DQG�UXEEHU�FRQWHQWV�LQ�WKH�PL[WXUH�ZHUH�KLJKHU�WKDQ�WKRVH�IRXQG�LQ�W\SLFDO�

ELRPHGLFDO�ZDVWH�LQ�WKH�8�6���ZKLFK�DUH�������DQG�������UHVSHFWLYHO\���7KHVH�FRPSRQHQWV�DUH�

UHVSRQVLEOH�IRU�´EODFN�VPRNHµ�JHQHUDWLRQ��DQG�KHQFH�WKH�UHVXOWV�VKRZ�WKH�UREXVWQHVV�RI�WKH�

FRQWURO�V\VWHP�XVHG��1RWLFH�WKDW�WKH�PDVV�FDSDFLW\�LV�GHSHQGHQW�RQ�WKH�KHDWLQJ�YDOXH�RI�WKH�

IHHG��GHFUHDVLQJ�ZLWK�KLJKHU�KHDWLQJ�YDOXHV��

                                                 
6 Congeners with the same number of Cl atom form a homologue;a congener has the locations of Cl atoms specified 
7 R.G. Barton et al. State-of-the-Art Assessment of Medical Waste Incinerators. US EPA Report (Draft). EPA 
Contract 68-03-3365. 1991. Table 1. 
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7KH�WKHUPDO�FDSDFLW\�LV�FRPSXWHG�EDVHG�RQ�WKH�DYHUDJH�PDVV�FDSDFLW\�DW�WKH�HQG�RI�

VDPSOLQJ��WKH�DYHUDJH�FRPSRVLWLRQ�DQG�WKH�SXEOLVKHG�KHDWLQJ�YDOXH�RI�HDFK�FRPSRQHQW��
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Flue Gas Sampling 
7KH�GHWDLOV�DUH�JLYHQ�LQ�$SSHQGL[�$��DQG�D�VXPPDU\�LV�JLYHQ�LQ�7DEOH�,,��6HYHUDO�SRLQWV�WR�

EH�QRWHG�IURP�WKH�UHVXOWV��

o 6DPSOLQJ�ZDV�FRQGXFWHG�XQWLO�����IW���DV�UHDG�LQ�WKH�GU\�JDV�PHWHU��RI�VDPSOH�ZDV�FROOHFWHG��

7KH�LQOHW�DQG�RXWOHW�WHPSHUDWXUHV�DQG�WKH�EDURPHWULF�SUHVVXUH�ZHUH�PHDVXUHG�DQG�XVHG��

ZLWK�WKH�PHDVXUHG�R[\JHQ�FRQFHQWUDWLRQ��WR�FRPSXWH�WKH�UHIHUHQFHG�YROXPH�FROOHFWHG��

o 7KH�R[\JHQ�FRQFHQWUDWLRQ�ZDV�QRW�LQGLFDWLYH�RI�WKH�FRPEXVWLRQ�SURFHVV��,Q�RUGHU�WR�UHGXFH�

WKH�UHODWLYH�KXPLGLW\�RI�WKH�DLU�HQWHULQJ�WKH�´ILQH�SROLVKLQJµ�GHYLFH��DPELHQW�DLU�ZDV�´EOHG�LQµ�

XSVWUHDP�RI�WKH�LQGXFHG�GUDIW�IDQ�DW�WKH�KHDW�H[FKDQJHU�RXWOHW��

o 7KH�LVRNLQHWLFLW\�UHVXOWV�PHW�WKH�DFFHSWDEOH�UDQJH��������VSHFLILHG�LQ�WKH�UHIHUHQFH�PHWKRG��

��
7DEOH�,,��6XPPDU\�RI�6DPSOLQJ�5HVXOWV�

&RPSRVLWLRQ���� 9ROXPH�VDPSOHG��P�� ,VRNLQHWLFLW\�6DPSOLQJ�'DWH�
����� +�2� 2��D� '*0�E� 5HIHUHQFHG�F� ��
$XJ��� ���� ����� ����� ����� �����
6HSW��� ���� ����� ����� ����� �����

1RWHV��D��$LU�´EOHG�LQµ�DIWHU�KHDW�H[FKDQJHU��E��'U\�JDV�PHWHU�UHDGLQJ�DW�PHDVXUHG�LQOHW�DQG�RXWOHW�
WHPSHUDWXUH�DQG�SUHVVXUH��F��FRUUHFWHG�WR�����&��������N3D��GU\�EDVLV��FRUUHFWHG�WR������YRO��2��

Detection Limits 
$V�ZLOO�EH�VKRZQ�ODWHU��3&''�)V�ZHUH�QRW�GHWHFWDEOH��7KH�UHOHYDQW�TXHVWLRQ�LV�

WKHUHIRUH�´:KDW�DUH�WKH�GHWHFWLRQ�OLPLWV"µ��,Q�WKLV�FDVH��WKH�GHWHFWLRQ�OLPLWV�DUH�QRW�XQLTXH��

GHWHUPLQHG�RQO\�E\�WKH�VHQVLWLYLW\�RI�WKH�DQDO\WLFDO�HTXLSPHQW�XVHG��,QVWHDG��WKH\�DUH�GHWHUPLQHG�

E\�WKH�UHFRYHU\�HIILFLHQF\��WKH�H[WHQW�RI�VROYHQW�FRQFHQWUDWLRQ�DQG�WKH�YROXPH�RI�WKH�JDV�

VDPSOH�FROOHFWHG��7KH�IROORZLQJ�HTXDWLRQ�VKRZV�WKH�UHODWLRQVKLS��

FV

DL
DL

R

AE
M ×

= �

�
ZKHUH�'/0�LV�WKH�PHWKRG�GHWHFWLRQ�OLPLW�>VD\��SJ�5P

�@��'/$(�LV�WKH�HTXLSPHQW�GHWHFWLRQ�OLPLW�

>SJ@�ZKLFK�LV�D�IXQFWLRQ�RI�HTXLSPHQW�RSHUDWLRQ�DQG�VHQVLWLYLW\�DQG�WKH�UHFRYHU\�HIILFLHQF\�RI�

WKH�WDUJHW�FRPSRXQG��DV�GHWHUPLQHG�E\�WKH�VXUURJDWH�DQDO\VLV��95�LV�WKH�UHIHUHQFHG�YROXPH�RI�

VDPSOH�FROOHFWHG�>P���VHH�7DEOH�,,@��DQG�)�LV�WKH�UDWLR�RI�WKH�YROXPH�LQMHFWHG�WR�WKH�DQDO\WLFDO�

HTXLSPHQW�WR�WKH�YROXPH�RI�WKH�FRQFHQWUDWHG�VROYHQW�>GLPHQVLRQOHVV@��

7KH�UHVXOWV�DUH�VXPPDUL]HG�LQ�7DEOH�,,,�DQG�FKURPDWRJUDPV�RI�WKH�DQDO\WLFDO�UHVXOWV�DUH�

JLYHQ�LQ�$SSHQGL[�%��7KH�GHWHFWLRQ�OLPLWV�IRU�WRWDO�3&''�)V�DUH�FRPSXWHG�E\�VXPPLQJ�WKH�
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GHWHFWLRQ�OLPLW�RI�HDFK�KRPRORJXH��7KHUHIRUH��WKLV�UHSUHVHQWV�WKH�ZRUVW�FDVH�VFHQDULR�VLQFH�LW�LV�

VWDWLVWLFDOO\�XQOLNHO\�WKDW�DOO�WKH�KRPRORJXHV�DUH�SUHVHQW�DW�WKHLU�GHWHFWLRQ�OLPLWV��7KH�UHVXOWV�DUH�

SUHVHQWHG�LQ�WHUPV�RI�ERWK�WR[LFLW\�HTXLYDOHQFH��7(4��DQG�DFWXDO��ZKHUH�7(4�LV�FRPSXWHG�E\�

PXOWLSO\LQJ�HDFK�GHWHFWLRQ�OLPLW�ZLWK�LWV�7R[LFLW\�(TXLYDOHQF\�)DFWRUV��7()���

�
7DEOH�,,,��6XUURJDWH�5HFRYHULHV�DQG��'HWHFWLRQ�/LPLWV�

$XJ������ 6HSW������

5HF�(II� $(� 0HWKRG��SJ�5P��� 5HF�(II� $(� 0HWKRG��SJ�5P���6XUURJDWH� 7()���

�� SJ� 7(4� $FWXDO� �� SJ� 7(4� 7RWDO�
��&���²������7&''� �� ��� ���� ����� ����� ��� ���� ����� �����
��&���²������7&')� ���� ��� ���� ���� ����� ��� ���� ���� �����

��&���²�������3H&''� ���� ��� ���� ����
� ����
� ��� ���� ����
� ����
�
��&���²��������+[&''� ���� ��� ���� ���� ����� ��� ���� ���
� ����
�
��&���²��������+[&''� ���� ��� ���� ���� ����� ��� ���� ���� �����
��&���²��������+[&''� ���� ��� ���� ���
� ����
� ��� ���� ���� �����
��&���²���������+S&''� ����� ��� ���� ���
� ����
� ��� ���� ���
� ����
�

��&���²�2&''� ������ ��� ���� ���
� ����
� ��� ���� ���
� ����
�

727$/�3&''�)V��ZRUVW�FDVH�� ����� ����� � ����� �����
6XUURJDWHV��3&'' GLR[LQV��3&') IXUDQV��1R��RI�&O�DWRPV��7 ���3H ���+[ ���+S ���2 ���7()��7R[LFLW\�
(TXLYDOHQF\�)DFWRUV�5HF(II��5HFRYHU\�(IILFLHQF\��$(��$QDO\WLFDO�(TXLSPHQW�'HWHFWLRQ�/LPLW���'/$(���0HWKRG���
PHWKRG�GHWHFWLRQ�OLPLW��7(4� �7()�
�'/$(��95�������ZKHUH�95 �UHIHUHQFHG�YROXPH�RI�JDV�VDPSOHG�>VHH�7DEOH�,,@��
DQG�����LV�WKH�IUDFWLRQ�RI�WKH�FRQFHQWUDWHG�VROYHQW�XVHG�LQ�WKH�DQDO\VLV��$FWXDO� �'/$(�95������727$/��
3&''�)V���ZRUVW�FDVH�VFHQDULR�EDVHG�RQ�KRPRORJXH�DQDO\VLV�UHVXOWV��HDFK�KRPRORJXH�DVVXPHG�DW�LWV�GHWHFWLRQ�
OLPLW��EROGHG�QXPEHUV�XVHG�LQ�WKH�VXPPDWLRQ��DQG�
�XVHG�IRU�WKH�FRUUHVSRQGLQJ�IXUDQ�KRPRORJXHV���

Compliance with Emission Standards 

Particulate m atter 

7KH�30�FRQFHQWUDWLRQV�DUH�VKRZQ�LQ�7DEOH�,9��WRJHWKHU�ZLWK�WKH�&DQDGLDQ�DQG�8�6��

6WDQGDUGV��1RWLFH��WKHUHIRUH��WKDW�HPLVVLRQ�VWDQGDUGV�LQ�&DQDGD�DQG�WKH�8�6��IRU�ODUJH�PXQLFLSDO�

DQG�ELRPHGLFDO�ZDVWH�LQFLQHUDWRUV�DUH�UHDGLO\�PHW��

�

                                                 
8 CCME. Operating and Emission Guidelines for Municipal Solid Waste Incinerators. Report CCME-TS/WM-
TRE003. June 1989. Appendix B. 
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7DEOH�,9��3DUWLFXODWH�0DWWHU�&RQFHQWUDWLRQV�DQG�&RPSOLDQFH�ZLWK�6WDQGDUGV��PJ�5P���

'DWH�������� 5HVXOW� &&0(�06:��
&&0(�
%:���

86�06:��� 86�0:,���

$XJ��� �����
6HSW��� ����

��� ���RU���� ��� ���RU����

&&0(���&DQDGLDQ�&RXQFLO�RI�WKH�0LQLVWHUV�RI�WKH�(QYLURQPHQW��86��86�(QYLURQPHQWDO�3URWHFWLRQ�
$JHQFLHV��06:��0XQLFLSDO�VROLG�ZDVWH�LQFLQHUDWRU��%:��%LRPHGLFDO�ZDVWH�LQFLQHUDWRU�IRU��>QHZ��!����NJ�K@�RU�
>ROG�RU�VPDOOHU@��0:,��0HGLFDO�ZDVWH�LQFLQHUDWRU�IRU�>������OE�K@�RU�>ODUJHU@��5��&&0(�������&��������N3D������
2���5��86������

�&��������N3D�����2��²�EXW�YDOXHV�VKRZQ�KDYH�EHHQ�FRQYHUWHG�WR�&&0(�UHIHUHQFH�FRQGLWLRQV��

Chlorinated Dioxins and Furans 

3&''�)V�OHYHOV�ZHUH�EHORZ�WKH�GHWHFWLRQ�OLPLWV��)RU�FRPSDULVRQ�ZLWK�HPLVVLRQ�

VWDQGDUGV��WKH�ZRUVW�FDVH�VFHQDULR�ZDV�DVVXPHG��ZKHUH�WKH�FRQFHQWUDWLRQ�RI�HDFK�KRPRORJXH��

ZDV�DVVLJQHG�WKH�YDOXH�RI�LWV�GHWHFWLRQ�OLPLW��7KH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�9��1RWLFH��

WKHUHIRUH��WKDW�FXUUHQW�VWDQGDUGV�LQ�&DQDGD�DQG�WKH�8�6��DUH�UHDGLO\�PHW���

�
7DEOH�9��3&''�)�&RQFHQWUDWLRQV�DQG�&RPSOLDQFH�ZLWK�6WDQGDUGV��QJ�5P���

7(4� $FWXDO�
'DWH��������

5HVXOW� &&0(���06:�%:� 5HVXOW� 86�06:� 86�0:,�
$XJ��� ������ ������
6HSW��� ������

�����
������

��� ����

�

Concluding Rem arks 
o 6PRNH�IUHH�RSHUDWLRQ�ZDV�DWWDLQHG�ZLWK�ZDVWH�FRQWDLQLQJ�SODVWLFV�DQG�UXEEHU�DW�OHYHOV�

KLJKHU�WKDQ�WKRVH�IRXQG�LQ�W\SLFDO�PHGLFDO�ZDVWH���

o :LWK�WKH�XVH�RI�WKH�´ILQH�SROLVKLQJµ�DLU�SROOXWLRQ�GHYLFH��HPLVVLRQV�RI�SDUWLFXODWH�PDWWHU�DQG�

FKORULQDWHG�GLR[LQV�DQG�IXUDQV�ZHUH�ZHOO�EHORZ�FXUUHQW�VWDQGDUGV�LQ�&DQDGD�DQG�8�6��IRU�

ODUJH�LQFLQHUDWRUV���

                                                 
9 Ref. 7, Table 4.2. 
10 CCME. Guidelines for the Management of Biomedical Waste in Canada. .CCME-EPC-WM-42E. (February 
1992). 
11 U.S. EPA. Federal Register. 40 CFR Part 60. New Source Performance Standards for New Small Municipal Waste 
Combustion Units; Proposed Rule. (August 30, 1999) 
12 U.S. EPA. Federal Register. 40 CFR Part 60.Standards of Performance for New Stationary Sources and Emission 
Guidelines for Existing Sources: Hospital/Medical/Infectious Waste Incinerators. Volume 62, No. 178. (September 
1997). 
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G lossary 
'LR[LQ�1RPHQFODWXUH���7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�VWUXFWXUH�RI��D��GLR[LQV�DQG�

�E��IXUDQV�DQG�WKH�QXPEHULQJ�RI�WKH�SRVLWLRQV�WKDW�FRXOG�EH�WDNHQ�XS�E\�XS�WR���&O�DWRPV��
�
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�
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ZKHUH�9��YROXPH��7��WHPSHUDWXUH���&���3��SUHVVXUH��2��R[\JHQ�FRQFHQWUDWLRQ��YRO�����+�2��
PRLVWXUH�FRQWHQW��YRO�����DQG�VXEVFULSWV�5��UHIHUHQFH�DQG�$��DFWXDO�RU�DV�PHDVXUHG��$Q\�
FRQVLVWHQW�XQLWV�PD\�EH�XVHG�IRU�9�DQG�3�
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Appendix A. Details of Sam pling Conditions 
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Appendix B. Chrom atogram s of Analytical Results 
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ATTACHMENT 2.3 
FUEL FARM ALTERNATE LAYOUTS 
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ATTACHMENT 2.4 
WASTE WATER TREATMENT PLANT DESIGN 



NORTH AMERICAN LICENSEE OF KEE PROCESS (FORMERLY KLARGESTER) 
 
 

 

 

P.J.HANNAH EQUIPMENT SALES CORP. 
UNIT #10, 8528-123RD STREET    UNIT #9, 151 BRUNEL ROAD 
SURREY, B.C. V3W 3V6     MISSISSAUGA, ONTARIO L4Z 2H6 
TEL:   (604) 591-5999    TEL:  (905) 712-0620 
TOLL FREE:  1-800-663-6793      TOLL FREE:  1-800-353-3087 
FAX:   (604) 591-9925    FAX:  (905) 712-1240 
EMAIL:  mail@pjhannah.com   EMAIL:  mail@pjhannah.com  
www.pjhannah.com     www.pjhannah.com   
 
Please reply to above address 

ENVIRONMENTAL AND INDUSTRIAL EQUIPMENT MANUFACTURERS AND SUPPLIERS  
SINCE 1973 

 
 

AMEC Earth & Environmental 
2227, Douglas Road       
Burnaby, B.C.        Our Ref: K 17550 
V5C 5A9        Your Ref: Tahera Corp. Arctic Camp WWTP 
 
Attention:  Ly-Shu Ramos 
 
Dear Ms. Ramos; 
 
Thank-you for you recent inquiry regarding RBC wastewater treatment systems for your Tahera Corp. project. 
As we discussed, P.J. Hannah has supplied numerous treatment plants for use in Northern environments. 
 
To assist you with your projects, we are pleased to provide information as follows: 
 

• Sizing and Pricing information for a treatment system for 100 man camp. 
• Reference list of some recent northern camp treatment plant installations. 
• AutoCAD drawing of a ‘typical’ camp plant. 

 
 
Our RBC wastewater treatment systems are designed and built to exceed the effluent discharge requirements 
for their installation location.  We can meet virtually any effluent discharge requirement that may be applicable 
to your project.  With over 1000 systems sold, we have treatment systems that range in treatment efficiency 
from basic secondary treatment (45 mg/l BOD5 – 60 mg/l TSS) to very high efficiency treatment plants 
designed for extremely sensitive receiving environments ( < 10 mg/l BOD5, < 10 mg/l TSS, < 10 mg/l NO3-N, < 
20 mg/l Total N, < 1.0 mg/l Phosphorous < 2.2MPN Faecal Coliform) 
 
Our treatment systems are extremely reliable, require minimal operator attention, are extremely quiet and use 
the least amount of energy of any wastewater treatment system. 
 
Our equipment is designed, engineered and fabricated in our Surrey, B.C. and Toronto, Ontario facilities. 
 
Based on the guidelines that you have provided, our ITEM 2 will exceed the treatment requirements for the 
NorthWest Territories.  To assist you with your project, we have also provided pricing and sizing information for 
a treatment plant based on the effluent discharge criteria as was recently required for the Diavik Diamonds 
project, (Our ITEM 1). 
 
We are pleased to quote as follows: 
 
Item 1   < 10 mg/l BOD5, < 10 mg/l TSS, < 1.0 mg/l Phosphorous, UV Disinfection 
 
 

THIS DOCUMENT SENT VIA EMAIL 
DATE:  03/06/13  
Ly-shu.ramos@amec.com 



NORTH AMERICAN LICENSEE OF KEE PROCESS (FORMERLY KLARGESTER) 
 
 

ITEM QTY DESCRIPTION UNIT PRICE 
 

1 
 

1 
 
P.J. HANNAH BIODISC® sewage treatment plant model BS9F-BFP.  Rated 
for a daily flow of  22.7 m3 of camp strength sewage, to produce an effluent 
quality of < 10  mg/l BOD5 ,  <10  mg/l TSS,and less than 1.0 mg/l 
Phosphorous average.  Drive motor 1/2  hp, 110/1/60 TEFC.  Media area  
1098 m2. 
 
This is a complete corrosion protected steel package plant complete with 
primary clarifier, rotor treatment zone, final clarifier, filter feed and backwash 
chambers and effluent pumping chamber.  
 

 
Also includes the following if √ 
√ Internal flow balancing system. 
√ 25 mm spray foam insulation on all external walls and bottom. 
√ 25 mm spray foam insulation on underside of cover. 
√ UV disinfection system. 
√ Tertiary filter. 
√ Control panel. 
√ Phosphorus removal system. 
√ Effluent pumps 
√ Intrinsically safe heaters and lights within treatment plant. 
√ Flow meter. 
√ Grating and handrailing within treatment plant. 
 
 
 
    BUDGET PRICE 

    Canadian Funds, F.O.B. Minesite, NWT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
$ 200,000.00 
 

 



NORTH AMERICAN LICENSEE OF KEE PROCESS (FORMERLY KLARGESTER) 
 
 

 
 
Item 2   < 20 mg/l BOD5, < 20 mg/l TSS, < 1.0 mg/l Phosphorous, UV Disinfection 
 
 
ITEM QTY DESCRIPTION UNIT PRICE 

 
2 

 
1 

 
P.J. HANNAH BIODISC® sewage treatment plant model BS9F-BFP.  Rated 
for a daily flow of  22.7 m3 of camp strength sewage, to produce an effluent 
quality of < 20  mg/l BOD5 ,  <20  mg/l TSS,and less than 1.0 mg/l 
Phosphorous average.  Drive motor 1/2  hp, 110/1/60 TEFC.  Media area  
1098 m2. 
 
This is a complete corrosion protected steel package plant complete with 
primary clarifier, rotor treatment zone, final clarifier, and effluent pumping 
chamber.  
 

 
Also includes the following if √ 
√ Internal flow balancing system. 
√ 25 mm spray foam insulation on all external walls and bottom. 
√ 25 mm spray foam insulation on underside of cover. 
√ UV disinfection system. 
√ Control panel. 
√ Phosphorus removal system. 
√ Effluent pumps 
√ Intrinsically safe heaters and lights within treatment plant. 
√ Flow meter. 
√ Grating and handrailing within treatment plant. 
 
 
 
    BUDGET PRICE 

    Canadian Funds, F.O.B. Minesite, NWT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
$ 175,000.00 
 

 
 



NORTH AMERICAN LICENSEE OF KEE PROCESS (FORMERLY KLARGESTER) 
 
 

Client Ref#: AMEC Earth and Environmental  P.J. HANNAH REF#: K 17550- ITEM 1 

Job Name Tahera Corp.   DATE June 13, 2003 

 DESIGN CRITERIA SUMMER WINTER 
INFLUENT CONDITIONS Design Flow m3/day (avg) 22.7 22.7 

 Design Flow m3/hr (peak)   

 To be flow balanced to m3/hr (design)   

 Anticipated Flow m3/day (avg)   

 Anticipated Flow m3/ (peak)   

 To be flow balanced to m3/hr (Anticipated)   

 PH Assumed 6.5 to 8.5 all year round 
 BOD5 mg/ℓ (total) 375 375 

 SS mg/ℓ (total) 450 450 

 Fats, oils & grease mg/ℓ 50 (max) 50 (max) 

 NH3-N mg/ℓ   

 T.K.N. mg/ℓ   

 Phosphorous mg/ℓ 13 13 

 Sewage temperature °C >12.5 > 9 

EFFLUENT REQUIREMENTS 
 (All Average Values) 

BOD5 mg/ℓ (total) < 10 < 10 

 SS mg/ℓ (total) < 10 < 10 
 Nitrification NH3-N mg/ℓ   

 NO3-N mg/ℓ   
 Dentrification T.K.N. mg/ℓ   

 Total Nitrogen mg/ℓ   

 Phosphorous mg/ℓ < 1.0 < 1.0 
 Disinfection Fecal Coliform M.P.N./100 mℓ < 10 CFU < 10 CFU 

 SOURCE OF WASTEWATER: Mine Camp 
 

P.J.HANNAH EQUIPMENT SALES CORP. 
UNIT #10, 8528-123RD STREET  Unit #9, 151 BRUNEL ROAD 
SURREY, B.C. V3W 3V6  MISSISSAUGA, ONTARIO L4Z 2H6 
TEL: 604) 591-5999  TEL: (905) 712-0620 
Toll Free: 1-800 663-6793  Toll Free: 1-800 353-3087 
FAX: (604) 591-9925  FAX: (905) 890-7813 
EMAIL: mail@pjhannah.com  EMAIL: mail@pjhannah.com 
http://www.pjhannah.com  http://www.pjhannah.com 

 

 

Please reply to above address   

ENVIRONMENTAL AND INDUSTRIAL EQUIPMENT MANUFACTURERS AND SUPPLIERS  
SINCE 1973 

{ 



NORTH AMERICAN LICENSEE OF KEE PROCESS (FORMERLY KLARGESTER) 
 
 

Client Ref#: AMEC Earth and Environmental  P.J. HANNAH REF#: K 17550- ITEM 2 

Job Name Tahera Corp.   DATE June 13, 2003 

 DESIGN CRITERIA SUMMER WINTER 
INFLUENT CONDITIONS Design Flow m3/day (avg) 22.7 22.7 

 Design Flow m3/hr (peak)   

 To be flow balanced to m3/hr (design)   

 Anticipated Flow m3/day (avg)   

 Anticipated Flow m3/ (peak)   

 To be flow balanced to m3/hr (Anticipated)   

 PH Assumed 6.5 to 8.5 all year round 
 BOD5 mg/ℓ (total) 375 375 

 SS mg/ℓ (total) 450 450 

 Fats, oils & grease mg/ℓ 50 (max) 50 (max) 

 NH3-N mg/ℓ   

 T.K.N. mg/ℓ   

 Phosphorous mg/ℓ 13 13 

 Sewage temperature °C >12.5 > 9 

EFFLUENT REQUIREMENTS 
 (All Average Values) 

BOD5 mg/ℓ (total) < 20 < 20 

 SS mg/ℓ (total) < 20 < 20 
 Nitrification NH3-N mg/ℓ   

 NO3-N mg/ℓ   
 Dentrification T.K.N. mg/ℓ   

 Total Nitrogen mg/ℓ   

 Phosphorous mg/ℓ < 1.0 < 1.0 
 Disinfection Fecal Coliform M.P.N./100 mℓ < 10 CFU < 10 CFU 

 SOURCE OF WASTEWATER: Mine Camp 
 

P.J.HANNAH EQUIPMENT SALES CORP. 
UNIT #10, 8528-123RD STREET  Unit #9, 151 BRUNEL ROAD 
SURREY, B.C. V3W 3V6  MISSISSAUGA, ONTARIO L4Z 2H6 
TEL: 604) 591-5999  TEL: (905) 712-0620 
Toll Free: 1-800 663-6793  Toll Free: 1-800 353-3087 
FAX: (604) 591-9925  FAX: (905) 890-7813 
EMAIL: mail@pjhannah.com  EMAIL: mail@pjhannah.com 
http://www.pjhannah.com  http://www.pjhannah.com 

 

 

Please reply to above address   

ENVIRONMENTAL AND INDUSTRIAL EQUIPMENT MANUFACTURERS AND SUPPLIERS  
SINCE 1973 

 

{ 



NORTH AMERICAN LICENSEE OF KEE PROCESS (FORMERLY KLARGESTER) 
 
 

 
 
Reference Installations: 
 
North American Palladium – Lac Des Iles, Ontario 
 Rob Normore – Tel: 807-448-2005,  Fax: 807 448 2001,   email rnormore@napalladium.com 
 Darryl Boyd – Environmental Coordinator – Tel: 807-448-2005 ext 16 
 
 350 man camp - ~ 95 m3/day 
 
Hydro Quebec – Various sites through-out Northern Quebec 

Yves Barabe – Tel: 514-289-6318 
 
 
AutoCAD Drawings: 
 
The attached AutoCAD drawing shows the treatment plant we supplied for North American Palladium several 
years back.  While this is a good example of our factory-built packaged camp plants, it is considerably larger 
than your application (350 men vs. 100 men).  At your request, we would be pleased to provide a basic lay-out 
drawing for a system suitable for your application. 
 
We trust that this is the information that you require at this time. If we may be of further service, please do not 
hesitate to contact us. 
  
 
 

Yours truly, 
P.J. Hannah Equipment Sales Corp. 

 
 
 
 

Chris Merritt 
Western Sales Manager 

 
 
 
/cm 





Tahera Corporation 
Government Response 
Jericho Final EIS 
September 2003 
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ATTACHMENT 2.5 
29 APRIL 2003 FLOCCULANT MEMORANDUM 



 

 
AMEC Earth & Environmental Limited 
2227 Douglas Road, Burnaby, BC 
Canada V5C 5A9 
Tel +1 (604) 294-3811 
Fax +1 (604) 294-4664 
www.amec.com 

C:\Documents and Settings\bruce.ott\My Documents\Projects\Jericho\EIS Government 
Response\Flocculants\Flocculant Tests Memo.doc

 

 
Memo    

To Greg Missal File No. VE51295 
From Bruce Ott cc 
Tel 604-473-5315  
Fax 604-294-4664  
Date 29 April 2003  

File 

Subject Flocculent Testing of Jericho Pilot Tailings 
 
 
3.5 Biophysical Impact Assessment 
Water Quality 
Diamond Processing 
Total Suspended Solids 
 
Flocculent settling tests of Jericho pilot tailings were conducted by Allied Colloids (now CIBA 
Specialty Chemicals) for Tahera Corporation in 2000.  Three test series were conducted for a 
total of 47 tests.  Products tested included Percol E-10, E-156 and E-368.  Settling rates ranged 
as follows: 
 
E-10  20 – 60 m/hour 
E-156  26 – 30 m/hour 
E-368  23 – 60 m/hour 
 
Tailings tested were final grind and representative of tailings that will be produced by the 
production plant.  Settling times were satisfactory for E-10 and E-368 and these flocculants 
were chosen for use in the producing plant, pursuant to confirmation during plant 
commissioning. 
 
Test results are attached. 



 

 

5 % (Wt/Wt) Solids as Tested 2.65 :Solids SG 5.23 : Initial % Solids Unknown
Dilution Water: 21.8 ml. 2.65

500 : Volume of Test Cylinder Solids: 478.2 ml. Volume of Dry Solids in: 500 Cylinder = 9.7 cc Unknown 2.04
Weight of Dry Solids in: 500 Cylinder = 25.8 Gr. 1 5.40

Mixed 3 Time per Addition Floc in Solution = 0.05 % Weight of 100 ml = 103.365 5.23
        3 Min.

Test Product Dose Dose Dose Product Dose Dose Dose 5 cm Settle Rate Settle Rate Density Density Turbidity
# One (ml) (PPM) (Gr/T) Two (ml) (PPM) (Gr/T) Settle Time (M/Hr.) in./Min (ml) (% Solids) (Wedge)

1 Blank-Kb 0.0 0 0.0 0 0.0 V V Slow --- --- --- --- --- 101.09
2 10 5.0 5 100.0 0 0.0 9 20.00 13.33 40 46.0 38 1.73
3 10 7.5 7.5 150.0 0 0.0 8 22.50 15.00 36 49.6 46 67.61
4 10 10.0 10 200.0 0 0.0 8 22.50 15.00 38 47.7 46+ 0.48
5 10 12.5 12.5 250.0 0 0.0 7 25.71 17.14 39 46.9 46++ 1.01
6 10 17.5 17.5 350.0 0 0.0 6 30.00 20.00 42 44.4 46+++
7 10 22.5 22.5 450.0 0 0.0 5 36.00 24.00 46 41.6 46+++
8 156 5.0 5 100.0 0 0.0 7 25.71 17.14 40 46.0 39
9 156 7.5 7.5 150.0 0 0.0 6 30.00 20.00 41 45.2 45
10 156 10.0 10 200.0 0 0.0 6 30.00 20.00 43 43.7 46
11 156 12.5 12.5 250.0 0 0.0 6 30.00 20.00 45 42.3 46+
12 156 17.5 17.5 350.0 0 0.0 8 22.50 15.00 46 41.6 46+
13 156 22.5 22.5 450.0 0 0.0 8 22.50 15.00 47 40.9 46+

15 Blank Cl 0.0 0 0.0 0 0.0 V V Slow --- --- --- --- ---
16 10 5.0 5 100.0 0 0.0 4 45.00 30.00 37 48.6 46+
17 10 7.5 7.5 150.0 0 0.0 5 36.00 24.00 37 48.6 46+
18 10 10.0 10 200.0 0 0.0 3 60.00 40.00 37 48.6 46+
19 10 12.5 12.5 250.0 0 0.0 4 45.00 30.00 37 48.6 46++

Notes: 1) 

Methy

2.74

15

Volume of Liquid =
S.G. of Liquid =

SFR 

PERC
CAL

Comments

Tahara-Kb and Cl Pipes
Volume of Solids =

S.G. of Solids =

07-Apr-00



5 % (Wt/Wt) Solids as Tested 2.65 :Solids SG 5.23 : Initial % Solids Unknown
Dilution Water: 21.8 ml. 2.65

500 : Volume of Test Cylinder Solids: 478.2 ml. Volume of Dry Solids in: 500 Cylinder = 9.7 cc Unknown 2.04
Weight of Dry Solids in: 500 Cylinder = 25.8 Gr. 1 5.40

Mixed 3 Time per Addition Floc in Solution = 0.05 % Weight of 100 ml = 103.365 5.23
        3 Min.

Test Product Dose Dose Dose Product Dose Dose Dose 5 cm Settle Rate Settle Rate Density Density Turbidity
# One (ml) (PPM) (Gr/T) Two (ml) (PPM) (Gr/T) Settle Time (M/Hr.) in./Min (ml) (% Solids) (Wedge)

1 Blank-Kb 0.0 0 0.0 0 0.0 V V Slow --- --- --- --- --- 101.09
2 10 15.0 15 300.0 0 0.0 9 20.00 13.33 41 45.2 46 1.73
3 10 20.0 20 400.0 0 0.0 7 25.71 17.14 43 43.7 46+ 67.61
4 10 25.0 25 500.0 0 0.0 7 25.71 17.14 45 42.3 46+++ 0.48
5 10 30.0 30 600.0 0 0.0 6 30.00 20.00 46 41.6 46+++ 1.01

7 Blank 0.0 0 0.0 Blank 0.0 0 0.0 V V Slow --- --- --- --- ---
8 368 10.0 10 200.0 10 12.5 12.5 250.0 8 22.50 15.00 52 37.9 46++
9 368 10.0 10 200.0 10 17.5 17.5 350.0 7 25.71 17.14 55 36.3 46+++

Notes: 1) 

Tahara-60% Kb Plus 40% Cl Pipes
Volume of Solids =

S.G. of Solids =

07-Apr-00

SFR 

PERC
CAL

Comments

Volume of Liquid =
S.G. of Liquid =

Methy



 

2 % (Wt/Wt) Solids as Tested 2.65 :Solids SG 2.00 : Initial % Solids Unknown
5 Dilution Water: 0.0 ml. 2.65

500 : Volume of Test Cylinder Solids: 500.0 ml. Volume of Dry Solids in: 500 Cylinder = 3.8 cc Unknown 2.04
Weight of Dry Solids in: 500 Cylinder = 10.1 Gr. 1 5.40

Mixed 3 Time per Addition Floc in Solution = 0.05 % Weight of 100 ml = 103.365 5.23
        3 Min.

Test Product Dose Dose Dose Product Dose Dose Dose 5 cm Settle Rate Settle Rate Density Density Turbidity
# One (ml) (PPM) (Gr/T) Two (ml) (PPM) (Gr/T) Settle Time (M/Hr.) in./Min (ml) (% Solids) (Wedge)

1 Blank 0.0 0 0.0 Blank 0.0 0 0.0 V V Slow --- --- --- --- --- 101.09
2 368 30.0 30 600.0 10 150.0 150 3000.0 6 30.00 20.00 --- --- Dirty 1.73
3 368 40.0 40 800.0 10 150.0 150 3000.0 6 30.00 20.00 --- --- 45 67.61
4 368 50.0 50 1000.0 10 150.0 150 3000.0 7 25.71 17.14 --- --- 46+ 0.48
5 368 30.0 30 600.0 919 150.0 150 3000.0 6 30.00 20.00 --- --- 1.01
6 368 40.0 40 800.0 919 150.0 150 3000.0 6 30.00 20.00 --- ---
7 368 50.0 50 1000.0 919 150.0 150 3000.0 7 25.71 17.14 --- ---
8 368 30.0 30 600.0 156 150.0 150 3000.0 6 30.00 20.00 --- ---
9 368 40.0 40 800.0 156 150.0 150 3000.0 6 30.00 20.00 --- ---

10 368 50.0 50 1000.0 156 150.0 150 3000.0 7 25.71 17.14 --- ---
11 368 30.0 30 600.0 TT-200 150.0 150 3000.0 6 30.00 20.00 --- ---
12 368 40.0 40 800.0 TT-200 150.0 150 3000.0 6 30.00 20.00 --- ---
13 368 50.0 50 1000.0 TT-200 150.0 150 3000.0 7 25.71 17.14 --- ---
14 368 40.0 40 800.0 10 200.0 200 4000.0 5 36.00 24.00 --- ---
15 368 40.0 40 800.0 10 300.0 300 6000.0 3 60.00 40.00 --- ---
16 368 50.0 50 1000.0 10 200.0 200 4000.0 5 36.00 24.00 --- ---
17 368 50.0 50 1000.0 10 300.0 300 6000.0 3 60.00 40.00 --- ---
18 368 60.0 60 1200.0 10 200.0 200 4000.0 6 30.00 20.00 --- ---
19 368 60.0 60 1200.0 10 300.0 300 6000.0 4 45.00 30.00 --- ---

Notes: 1) 

Methy

2.74

15

and settling slows
with 368

Clarity improves

to measure density

Volume of Liquid =
S.G. of Liquid =

Not enough solids 

SFR 

PERC
CAL

Comments

Tahara-100% Kb Pipes
Volume of Solids =

S.G. of Solids =

24-Sep-00
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ATTACHMENT 2.6 
LANDFARM DESIGN AND OPERATION 



LANDFARMING 
Construction and Operation 
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1

The attached figure shows a typical landfarm construction for remediation of petroleum-contaminated 
soils.  A system similar to that illustrated has been in operation at EKATI™ since operation of the mine 
commenced and has worked successfully (EKATI™, pers. comm.).   
 
Landfarming is a form of bioremediation that uses naturally occurring microorganisms (yeast, fungi or 
bacteria) to metabolize or break down petroleum hydrocarbons.  Natural processes include volatilization, 
aeration, biodegradation and photolysis.  End products are microorganism protein, carbon dioxide and 
water.  Stimulation of microbial growth and activity for hydrocarbon removal is accomplished primarily 
through the addition of air and nutrients (metabolism of hydrocarbons is mediated predominantly through 
aerobic microbes). 
 
Construction 
 
The area for landfarming will be prepared by removing surface debris, large rocks, and brush.  A pad of 
run-of-mine rock will be laid down, or a part of Waste Rock Dump 1 will be dedicated to a landfarm.  
Crushed rock and or esker material will be spread over the landfarm pad and leveled.  The area will be 
graded to slope toward a catchment area for runoff.  Sand will be laid down and a geomembrane placed 
on the floor of the landfarm and continued up into a berm completely surrounding the area.  More sand 
will be placed on top of the geomembrane to protect it from damage.  A layer of esker material will be 
placed on top of the sand as a separator from contaminated soil to be placed in the landfarm area.    A 
sump and pump with an oil-water separator may be placed at the low end of the landfarm to deal with 
runoff, if, based on EKATI™’s experience, this seems a necessary precaution.  This will constitute initial 
construction. 
 
Operation 
 
Agricultural fertilizer will be added to the site to stimulate bacterial growth.  High nitrogen fertilizer has 
been found to be most effective.  Fertilizer will be added as needed during the biodegradation process.  
Soil containing petroleum products will be spread uniformly over the surface of the prepared area.  The 
contaminated soil will be incorporated into the top 15 to 20 cm of the soil, either manually or with a tiller or 
disc harrow if large quantities of contaminated soil must be treated.  Soil will be watered to prevent dust 
generation and to enhance biodegradation; saturation will be avoided.  The same site will be used 
throughout mine life and after closure, as required.  Soil hydrocarbon concentrations will be regularly 
monitored to ascertain the point where soils are no longer considered contaminated, based on CCME 
guidelines.  EKATI™’s experience will be drawn on to determine monitoring intervals.  There are no 
CCME guidelines for density of soil sampling, but one composite of ten samples per 25 m3 should 
adequately characterize the soil’s hydrocarbon levels if soils have been well mixed during the 
decontamination process.  Decontaminated soils will then be used for reclamation purposes.  Ultimate 
degradation rates are site-specific and cannot be predicted, although EKATI™’s experience can be used 
as a guide. 
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