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-----Original Message-----
From: David Harpley [mailto:david@canadianzinc.com]
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Subject: Reply to IR re BCL Comments on Closure Mine Flows

Nathen,

Please see reply from RGC attached.

--

David Harpley
VP Environment & Permitting Affairs
Tel. 604 594 3855 (home office) 604 688 2001 (office)
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December 21, 2012 
RGC Project No: 148002 
 
Canadian Zinc Corporation 
Suite 1710 – 650 West Georgia Street 
Vancouver, B.C. 
V6B 4N9 
 
Attention: Dave Harpley 
   


RE: Response to Additional AANDC Information Requests, Prairie 


Creek Mine, NWT REV0 


 


Dave,  


This letter report has been prepared in response to additional Comments and Information 


Requests provided by AANDC in an email from Nathen Richea to Dave Harpley of 


Canadian Zinc (dated December 13, 2012). 


 


Information Request #1 (from Brodie Consulting Ltd, BCL) 


Preamble 


“BCL understand that the prediction by RGC at closure is for less flow than the current 


condition. It was stated by the proponent during the November meetings that the reason 


for this reduction in groundwater discharge from underground is that adits will be 


plugged. BCL believe that plugging the adits will not significantly reduce the flow rate as 


the recharge rate for groundwater entering the mine workings above the water table will 


be the same and the water will seep out at higher fractures above the mine portals. The 


key to our comment is that plugging the adits will not reduce the amount of groundwater 


recharge. 


It is BCL’s opinion that two factors may contribute to future groundwater flow being 


greater that the current flow.  These are 1) stress relief and ground subsidence may 


increase the rate of groundwater recharge from surface, and 2) the conductivity of the 


wall rock of the stopes will increase due to the effects of stress relief and blasting.” 
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Information Request 1a: Could CZN describe the mine inflow rates resulting from 


increased groundwater recharge and increased hydraulic conductivity in the wall rock of 


the stopes. 


 


RGC Response:  


The preamble suggests that our groundwater modeling predicts “less” groundwater flow 


for post-closure conditions than current groundwater flow. This statement is only 


partially correct and requires some clarification.  


RGC has estimated current and future (post-closure) groundwater flow through the mine 


workings using a groundwater flow model which was calibrated against observed 


discharge from the 870 adit (RGC, 2010a.b). Initial steady-state flow modelling indicated 


that post-closure flows through the mine workings would be very similar to the flow of 


mine water simulated for current conditions (RGC, 2010a). For example, in the low flow 


scenario, the mean annual flow for current conditions was estimated to be 6.0 L/s (i.e. 5.1 


L/s portal flow plus 0.9 L/s Vein fault flow) (Table 4-2, RGC, 2010a) compared to 6.3 


L/s (Vein fault flow only) for post-closure conditions (Table 4-5, RGC, 2010a). In the 


high flow scenario, the mean annual flow for post-closure conditions (~10.8 L/s) was 


only about 15% lower than flows simulated for current conditions (12.5 L/s) (see tables 


4-2 and 5-1, RGC, 2010a). 


Subsequently, a transient model was developed and calibrated using seasonal mine water 


discharge observed at the 870 adit (RGC, 2010b). The observed mean annual flow from 


the 870 adit (used for model calibration) is about 6 L/s (see table 1 in RGC, 2010b). The 


initial ”calibrated” transient model predicted mean annual flow to the 870 adit of about 


7.6 L/s. Note that this over-prediction is primarily due to over-estimation of groundwater 


flow during the winter low flow period (RGC, 2010b). The transient model therefore 


provides somewhat conservative (higher) groundwater flows for contaminant load 


predictions. 


The transient model suggested that post-closure flows directly through the (backfilled) 


mine workings would be about 2.1 L/s plus 2.9 L/s through the surrounding MQV/Vein 


Fault for a combined total of 5 L/s. Again, sealing of the 870 adit (and 930 adit) was 


predicted to divert groundwater flow from the 870 adit and instead through the permeable 


MQV/Vein Fault towards Harrison Creek. The predicted total flow (5 L/s) moving 


through the mine area and discharging via the MQV/Vein Fault (into Harrison Creek 


alluvial aquifer) post-closure is about 34% lower than predicted discharge to the existing 


mine workings but only 17% lower than current discharge at the 870 portal (~6 L/s).  
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BCL further suggested that groundwater flow could be higher after mine backfilling due 


to stress relief, resulting in (i) higher recharge at surface and (ii) by-pass of backfilled 


stopes. While some stress relief will undoubtedly occur during mining, the influence of 


such stress relief on surface recharge and/or by-pass of backfilled stopes is, in our 


opinion, unlikely to be significant for the following reason: 


 The mine workings will not be completed to ground surface and will occur within 


a very narrow foot print, i.e. primarily within the MQV/Vein Fault which is only a 


few meters wide. In our opinion it is unlikely that mining in this narrow zone will 


significantly increase recharge to the mine workings at ground surface. 


 The ore zone to be mined is hosted in a structure (the MQV/Vein Fault) which is 


known to be very permeable (an estimated K = 5*10-5 m/s). While mining and 


associated stress relief may locally increase the transmissivity of the structure 


even further, a significant portion of the structure will be removed and backfilled 


with low-permeability cemented backfill (4x10-8 m/s). In our opinion, the 


reduction of the fracture permeability due to placement of the cemented backfill 


will likely more than compensate for any increased permeability of the wall rock 


due to stress relief. For predictions of post-closure conditions, the mined-out and 


backfilled Vein Fault structure was therefore (conservatively) assumed to have the 


same hydraulic conductivity as prior to mining (K=5*10-5 m/s).  


 Furthermore, sensitivity analyses using the groundwater flow model indicated that 


the groundwater flow rate through the mine workings is primarily controlled by 


the transmissivity of that portion of the MQV/Vein Fault that connects the flooded 


mine workings to the HCAA (located down-gradient of the mine workings). This 


portion of the structure acts as a “bottle-neck” between groundwater in the 


flooded mine workings and the nearest discharge point (HCAA). Yet this portion 


of the Vein Fault will not be mined and will therefore not be subject to stress 


relief. 


For the reasons listed above, we believe that our predicted flow rates for post-closure 


conditions are reasonably conservative.  


 


Information Request 1b: Could CZN provide a rationale for the reduction in recharge 


associated with reduced mine inflows expected for mine closure. 


RGC Response:  


RGC did not assume any decrease in recharge for predictions of post-closure conditions. 


For prediction of post-closure conditions, the same seasonal recharge rates were assumed 
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as obtained during calibration of the transient groundwater flow model, i.e. 200 mm over 


the mine foot print (reflective of the high number of exploration drill holes) and 100 mm 


elsewhere (see table 1 in RGC, 2010b). 


The primary reason for the (small) reduction in groundwater flow through the mine 


workings after backfilling and flooding is the predicted groundwater rebound in the mine 


workings due to plugging of the 870 adit (by complete backfilling with cemented backfill 


plus placement of concrete bulkheads as required). In much the same way as plugging a 


drainage gallery or turning off a pumping well, plugging the tunnel will reduce the 


drawdown in the local bedrock (currently at ~875m amsl) and will thereby decrease the 


radius of influence of the (now flooded) mine workings and hence mine inflow.  


 


Information Request #2 (from Brodie Consulting Ltd, BCL) 


Preamble 


It is BCL’s understanding that modelling of the backfilled mine is based (in part) on the 


measured hydraulic conductivity of paste backfill. 


Information Request 2: Could CDZ describe what adjustments were made to the 


measured values to account for the effects of blasting and heavy machinery breaking the 


cemented backfill. 


RGC Response:  


The hydraulic conductivity of paste backfill was determined (in the laboratory) to be 


about 4*10-8 m/s. This low K value was used to evaluate the interaction of the 


groundwater flowing in the permeable Vein fault with the paste backfill and to assess a 


geochemical source term (see RGC, 2010c). These sensitivity runs indicated that the vast 


majority of groundwater flow will flow around the low-K paste backfill in the adjacent 


highly permeable fracture zone. Placement of the low-K paste backfill will locally reduce 


the effective transmissivity of the Vein Fault. However, this will be compensated for by a 


small increase in hydraulic gradients (in the remaining open structure) resulting in similar 


overall groundwater flows through the remaining open voids of the structure. 


To be conservative, the hydraulic conductivity of the MQV/Vein fault structure after 


backfilling was assumed to be equal to the hydraulic conductivity of the structure prior to 


mining and backfilling (i.e. K=5*10-5 m/s). In other words, it is assumed that the paste 


backfill has an effective K of about three orders of magnitude higher than the measured 


laboratory K value. Considering this conservative assumption, no additional adjustments 


to the measured K value are necessary to account for the effects of blasting and heavy 


machinery breaking the cemented backfill. 







Canadian Zinc Corporation 
Response To Additional AANDC Information Requests December 21, 2012 


 


Page 5 


 


Remaining Question: 


Could CZN consider the potential for higher rates of mine discharge from the 


underground workings for water quality modelling after mine closure and backfilling is 


completed. 


 


RGC Response:  


In the second round of information requests for the EA, AANDC requested the prediction 


of post-closure water quality in Prairie Creek for a worst-case scenario in terms of 


connectivity (and hence flow) of the MQV/Vein fault to HCAA and PCAA. This earlier 


IR is essentially the same as the above IR and our response is therefore cited here for 


completeness (see RGC, 2011): 


“For this worst-case scenario, we assumed an increase in groundwater flow through the 


backfilled/flooded mine and MQV/Vein fault by a factor of 2. In other words, mean 


annual flow through the backfilled mine was assumed to be 4.2 L/s and additional flow 


through the MQV/Vein fault structure was assumed to be 5.7 L/s (for a combined total 


flow of 9.9 L/s). Furthermore, we assumed no dilution in our source term concentrations 


for this worst-case scenario (note that this is a very conservative assumption as higher 


flows through the flooded/backfilled mine workings are expected to dilute the source term 


concentrations).  


Results are provided in Table 3 for Prairie Creek just below Harrison Creek and at the 


Park Boundary. Even under this very conservative worst-case scenario, all trace metals 


except mercury remain below the site-specific criteria proposed by Hatfield (2011). Only 


mercury (Hg) is predicted to exceed site specific objectives (Hatfield, 2011) for all 


months other than May and June (see p. 17; RGC, 2011).” 


In our opinion, this sensitivity run with an assumed doubling of groundwater flow 


through the backfilled mine workings and surrounding fractured bedrock represents  a 


reasonable upper bound (or “worst-case” scenario), considering the limited supply of 


recharge water in the catchment of the Prairie Creek Mine. 
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Closure 


We trust that the information provided in this memo meets your requirements.  


Please contact the undersigned if you have any questions regarding the content of this 


report or require further information.  


 


Best Regards, 


ROBERTSON GEOCONSULTANTS INC.   


     


 
Christoph Wels, Ph.D., M.Sc., P.Geo. 


Principal Senior Hydrogeologist 
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December 21, 2012 
RGC Project No: 148002 
 
Canadian Zinc Corporation 
Suite 1710 – 650 West Georgia Street 
Vancouver, B.C. 
V6B 4N9 
 
Attention: Dave Harpley 
   

RE: Response to Additional AANDC Information Requests, Prairie 

Creek Mine, NWT REV0 

 

Dave,  

This letter report has been prepared in response to additional Comments and Information 

Requests provided by AANDC in an email from Nathen Richea to Dave Harpley of 

Canadian Zinc (dated December 13, 2012). 

 

Information Request #1 (from Brodie Consulting Ltd, BCL) 

Preamble 

“BCL understand that the prediction by RGC at closure is for less flow than the current 

condition. It was stated by the proponent during the November meetings that the reason 

for this reduction in groundwater discharge from underground is that adits will be 

plugged. BCL believe that plugging the adits will not significantly reduce the flow rate as 

the recharge rate for groundwater entering the mine workings above the water table will 

be the same and the water will seep out at higher fractures above the mine portals. The 

key to our comment is that plugging the adits will not reduce the amount of groundwater 

recharge. 

It is BCL’s opinion that two factors may contribute to future groundwater flow being 

greater that the current flow.  These are 1) stress relief and ground subsidence may 

increase the rate of groundwater recharge from surface, and 2) the conductivity of the 

wall rock of the stopes will increase due to the effects of stress relief and blasting.” 
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Information Request 1a: Could CZN describe the mine inflow rates resulting from 

increased groundwater recharge and increased hydraulic conductivity in the wall rock of 

the stopes. 

 

RGC Response:  

The preamble suggests that our groundwater modeling predicts “less” groundwater flow 

for post-closure conditions than current groundwater flow. This statement is only 

partially correct and requires some clarification.  

RGC has estimated current and future (post-closure) groundwater flow through the mine 

workings using a groundwater flow model which was calibrated against observed 

discharge from the 870 adit (RGC, 2010a.b). Initial steady-state flow modelling indicated 

that post-closure flows through the mine workings would be very similar to the flow of 

mine water simulated for current conditions (RGC, 2010a). For example, in the low flow 

scenario, the mean annual flow for current conditions was estimated to be 6.0 L/s (i.e. 5.1 

L/s portal flow plus 0.9 L/s Vein fault flow) (Table 4-2, RGC, 2010a) compared to 6.3 

L/s (Vein fault flow only) for post-closure conditions (Table 4-5, RGC, 2010a). In the 

high flow scenario, the mean annual flow for post-closure conditions (~10.8 L/s) was 

only about 15% lower than flows simulated for current conditions (12.5 L/s) (see tables 

4-2 and 5-1, RGC, 2010a). 

Subsequently, a transient model was developed and calibrated using seasonal mine water 

discharge observed at the 870 adit (RGC, 2010b). The observed mean annual flow from 

the 870 adit (used for model calibration) is about 6 L/s (see table 1 in RGC, 2010b). The 

initial ”calibrated” transient model predicted mean annual flow to the 870 adit of about 

7.6 L/s. Note that this over-prediction is primarily due to over-estimation of groundwater 

flow during the winter low flow period (RGC, 2010b). The transient model therefore 

provides somewhat conservative (higher) groundwater flows for contaminant load 

predictions. 

The transient model suggested that post-closure flows directly through the (backfilled) 

mine workings would be about 2.1 L/s plus 2.9 L/s through the surrounding MQV/Vein 

Fault for a combined total of 5 L/s. Again, sealing of the 870 adit (and 930 adit) was 

predicted to divert groundwater flow from the 870 adit and instead through the permeable 

MQV/Vein Fault towards Harrison Creek. The predicted total flow (5 L/s) moving 

through the mine area and discharging via the MQV/Vein Fault (into Harrison Creek 

alluvial aquifer) post-closure is about 34% lower than predicted discharge to the existing 

mine workings but only 17% lower than current discharge at the 870 portal (~6 L/s).  
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BCL further suggested that groundwater flow could be higher after mine backfilling due 

to stress relief, resulting in (i) higher recharge at surface and (ii) by-pass of backfilled 

stopes. While some stress relief will undoubtedly occur during mining, the influence of 

such stress relief on surface recharge and/or by-pass of backfilled stopes is, in our 

opinion, unlikely to be significant for the following reason: 

 The mine workings will not be completed to ground surface and will occur within 

a very narrow foot print, i.e. primarily within the MQV/Vein Fault which is only a 

few meters wide. In our opinion it is unlikely that mining in this narrow zone will 

significantly increase recharge to the mine workings at ground surface. 

 The ore zone to be mined is hosted in a structure (the MQV/Vein Fault) which is 

known to be very permeable (an estimated K = 5*10-5 m/s). While mining and 

associated stress relief may locally increase the transmissivity of the structure 

even further, a significant portion of the structure will be removed and backfilled 

with low-permeability cemented backfill (4x10-8 m/s). In our opinion, the 

reduction of the fracture permeability due to placement of the cemented backfill 

will likely more than compensate for any increased permeability of the wall rock 

due to stress relief. For predictions of post-closure conditions, the mined-out and 

backfilled Vein Fault structure was therefore (conservatively) assumed to have the 

same hydraulic conductivity as prior to mining (K=5*10-5 m/s).  

 Furthermore, sensitivity analyses using the groundwater flow model indicated that 

the groundwater flow rate through the mine workings is primarily controlled by 

the transmissivity of that portion of the MQV/Vein Fault that connects the flooded 

mine workings to the HCAA (located down-gradient of the mine workings). This 

portion of the structure acts as a “bottle-neck” between groundwater in the 

flooded mine workings and the nearest discharge point (HCAA). Yet this portion 

of the Vein Fault will not be mined and will therefore not be subject to stress 

relief. 

For the reasons listed above, we believe that our predicted flow rates for post-closure 

conditions are reasonably conservative.  

 

Information Request 1b: Could CZN provide a rationale for the reduction in recharge 

associated with reduced mine inflows expected for mine closure. 

RGC Response:  

RGC did not assume any decrease in recharge for predictions of post-closure conditions. 

For prediction of post-closure conditions, the same seasonal recharge rates were assumed 
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as obtained during calibration of the transient groundwater flow model, i.e. 200 mm over 

the mine foot print (reflective of the high number of exploration drill holes) and 100 mm 

elsewhere (see table 1 in RGC, 2010b). 

The primary reason for the (small) reduction in groundwater flow through the mine 

workings after backfilling and flooding is the predicted groundwater rebound in the mine 

workings due to plugging of the 870 adit (by complete backfilling with cemented backfill 

plus placement of concrete bulkheads as required). In much the same way as plugging a 

drainage gallery or turning off a pumping well, plugging the tunnel will reduce the 

drawdown in the local bedrock (currently at ~875m amsl) and will thereby decrease the 

radius of influence of the (now flooded) mine workings and hence mine inflow.  

 

Information Request #2 (from Brodie Consulting Ltd, BCL) 

Preamble 

It is BCL’s understanding that modelling of the backfilled mine is based (in part) on the 

measured hydraulic conductivity of paste backfill. 

Information Request 2: Could CDZ describe what adjustments were made to the 

measured values to account for the effects of blasting and heavy machinery breaking the 

cemented backfill. 

RGC Response:  

The hydraulic conductivity of paste backfill was determined (in the laboratory) to be 

about 4*10-8 m/s. This low K value was used to evaluate the interaction of the 

groundwater flowing in the permeable Vein fault with the paste backfill and to assess a 

geochemical source term (see RGC, 2010c). These sensitivity runs indicated that the vast 

majority of groundwater flow will flow around the low-K paste backfill in the adjacent 

highly permeable fracture zone. Placement of the low-K paste backfill will locally reduce 

the effective transmissivity of the Vein Fault. However, this will be compensated for by a 

small increase in hydraulic gradients (in the remaining open structure) resulting in similar 

overall groundwater flows through the remaining open voids of the structure. 

To be conservative, the hydraulic conductivity of the MQV/Vein fault structure after 

backfilling was assumed to be equal to the hydraulic conductivity of the structure prior to 

mining and backfilling (i.e. K=5*10-5 m/s). In other words, it is assumed that the paste 

backfill has an effective K of about three orders of magnitude higher than the measured 

laboratory K value. Considering this conservative assumption, no additional adjustments 

to the measured K value are necessary to account for the effects of blasting and heavy 

machinery breaking the cemented backfill. 
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Remaining Question: 

Could CZN consider the potential for higher rates of mine discharge from the 

underground workings for water quality modelling after mine closure and backfilling is 

completed. 

 

RGC Response:  

In the second round of information requests for the EA, AANDC requested the prediction 

of post-closure water quality in Prairie Creek for a worst-case scenario in terms of 

connectivity (and hence flow) of the MQV/Vein fault to HCAA and PCAA. This earlier 

IR is essentially the same as the above IR and our response is therefore cited here for 

completeness (see RGC, 2011): 

“For this worst-case scenario, we assumed an increase in groundwater flow through the 

backfilled/flooded mine and MQV/Vein fault by a factor of 2. In other words, mean 

annual flow through the backfilled mine was assumed to be 4.2 L/s and additional flow 

through the MQV/Vein fault structure was assumed to be 5.7 L/s (for a combined total 

flow of 9.9 L/s). Furthermore, we assumed no dilution in our source term concentrations 

for this worst-case scenario (note that this is a very conservative assumption as higher 

flows through the flooded/backfilled mine workings are expected to dilute the source term 

concentrations).  

Results are provided in Table 3 for Prairie Creek just below Harrison Creek and at the 

Park Boundary. Even under this very conservative worst-case scenario, all trace metals 

except mercury remain below the site-specific criteria proposed by Hatfield (2011). Only 

mercury (Hg) is predicted to exceed site specific objectives (Hatfield, 2011) for all 

months other than May and June (see p. 17; RGC, 2011).” 

In our opinion, this sensitivity run with an assumed doubling of groundwater flow 

through the backfilled mine workings and surrounding fractured bedrock represents  a 

reasonable upper bound (or “worst-case” scenario), considering the limited supply of 

recharge water in the catchment of the Prairie Creek Mine. 

 

 

 

 

 



Canadian Zinc Corporation 
Response To Additional AANDC Information Requests December 21, 2012 

 

Page 6 

 

Closure 

We trust that the information provided in this memo meets your requirements.  

Please contact the undersigned if you have any questions regarding the content of this 

report or require further information.  

 

Best Regards, 

ROBERTSON GEOCONSULTANTS INC.   

     

 
Christoph Wels, Ph.D., M.Sc., P.Geo. 

Principal Senior Hydrogeologist 
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