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          September 24, 2020 
Ms. Erica Janes 
Regulatory Specialist 
Mackenzie Valley Land and Water Board 
7th Floor, 4922 48th St. 
PO Box 2130 
YELLOWKNIFE NT X1A 2P6 
 
Dear Ms. Janes: 
 
Undertaking Resulting from Public Hearing – Type A Water Licence Renewal 
Application for the Town of Hay River, NT 
 
Thank you for your Undertaking Request dated September 11, 2020 related to the 
Town of Hay River’s (TOHR) Water Licence (MV2019L3-0010) renewal application.  
Below please find the Government of the Northwest Territories’ (GNWT) response to 
Undertaking #2. 
 
Background Well Representative of Natural Background Quality  
 
As noted by the Mackenzie Valley Land and Water Board (MVLWB), there are no 
groundwater monitoring guidelines for municipal solid waste disposal facilities in the 
Northwest Territories (NWT).  Therefore, drawing upon guidelines from other 
jurisdictions (e.g., Alberta) can provide generic guidance and best practices comparison 
on procedures applied to groundwater monitoring.  Guidelines, however, are not 
prescriptive standards.  It is prudent in the current case of Hay River Solid Waste 
Disposal Facility (SWDF) to also consider site-specific results, such as those monitored 
at the background and downgradient monitoring wells. 
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At the Hay River SWDF, the existing background well 5b has been questioned regarding 
its suitability to provide a relevant representation of the natural background conditions 
(see discussion in Appendix B).  Additionally, and without limitation, the chemistry at 
well 5b differs in composition and concentrations from other wells currently installed 
at the SWDF; the reason for these differences has not been confirmed with on-site 
measured data.  Rather, the TOHR proposed that influences to groundwater from 
evaporate minerals geology as rationale for well 5b’s distinct groundwater chemistry, 
but this rationale has not been demonstrated by any direct measurements at site.   
 
For this reason, as well as others discussed below, it is GNWT’s position that 
uncertainty remains regarding the use of well 5b as a background well.   
 
Installation of additional background well(s) was proposed in the Beckingham report, 
while maintaining well 5b, in order to reduce the existing uncertainty.  Upon 
clarifications in the public hearing, the TOHR proposed selecting one of these proposed 
additional wells, for a total of two background wells for the GMP.   
 
The GNWT recommends the potential replacement of well 5b should uncertainty 
remain after installation of the additional background well, as it may be prudent to 
further evaluate the relevance of using 5b as background water quality at the SWDF in 
the future.  The TOHR disagrees on the need to replace well 5b but agrees on the need 
to install a new background well in the area southeast of well 5b (see Figure 5 of the 
Beckingham report). 
 
Number of Background Wells 
 
Section 2.5.4 of the Alberta Tier 1 Soil and Groundwater Remediation Guidelines note 
that  
 


“To gain a good understanding of background conditions at a site, it is necessary 
to consider groundwater quality data from several monitoring wells installed in 
the zone of interest, located up- or cross- gradient from any contaminant 
sources.  The more time-series data that are available, the better understanding 
of background conditions will be.” 
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In their question to the GNWT (Undertaking no. 2), the Board cited guidance from the 
Alberta Code of Practice for Landfills recommending a minimum of one upstream 
background well only.  A minimum of one background well is also recommended for 
Class 2 landfills, in Section 7 of ECCC Planning and Technical Guidance Document for 
Solid Waste Management for Northern and Remote Communities.  
 
Should the Board decide that one background well would suffice for the current case 
(e.g., minimizing costs, preventing further GMP expansion, etc.), the GNWT would 
reiterate recommendation #6 made in the GNWT’s Intervention to facilitate an 
evaluation process for the current background well location.  This is to ensure up-
gradient land disturbances do not influence groundwater quality for a background well. 
 
Background Well Influences to 5b: Non-point vs Unidentified Anthropogenic 
Sources  
 
In citing the Alberta Tier 1 Soil and Groundwater Remediation guidelines in the 
question leading to Undertaking no. 2, background concentration was referred to as:  
 


1) the natural concentration of a substance in the absence of any input from 
anthropogenic activities or sources, or  
2) the concentration in the surrounding area as a result of generalized non-point 
anthropogenic sources.   


 
As presented by the GNWT during the public hearing, elevated water quality results for 
monitoring well 5b and 7D were mostly not replicated at monitoring wells 5c and 5d 
downstream.  This difference led to the deduction that elevated levels localized around 
5b and 7D might not be representative of background groundwater quality for the 
entire area.  TOHR proposed that the influences from evaporate minerals in the 
localized geology were the reason for this difference (as specified above).  ENR believes, 
while this may be a possibility, this theory is not supported by other parameters such as 
phenols, dissolved uranium and dissolved mercury that also had elevated levels at 5b.  
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During the renewal process, the TOHR underlined their limited financial resources 
available to install additional background wells, and additional downstream monitoring 
wells in supplement of those recommended in the Beckingham report.  The GNWT 
reiterates that establishing natural background quality through collection of 
representative groundwater monitoring at site should be a priority and a first step for 
the TOHR groundwater monitoring program. 
 
Proposed new well installations 
 
Given the important role of the background groundwater quality, it is GNWT’s 
recommendation that installation of wells at the SWDF prioritizes proper selection of 
the location and quantity of background wells. 
 
Once a representative natural background groundwater quality monitoring location has 
been confirmed and/or re-established, the TOHR monitoring should focus on 
downstream wells to ensure that: 
 


1) They operate as intended and that data collected are reliable; 
2) They are easily accessible; 
3) They exist in numbers that allow contaminated groundwater plume(s) to be 


identified; and 
 


4) They operate under clear Action Levels that factor in recommended limits (from 
guidelines or site-specific information) that also consider the 
calculated/estimated attenuation in the distance between the outside perimeter 
wells and the Hay River.   


 
A summary of the wells proposed in the GNWT intervention and comparison to the 
TOHR is provided in the Appendix A.  An overall summary of the GNWT’s revised 
position is as follows: 
 
 
 
 
 


…/4 
 
 











Appendix A.  Summary of wells to be installed. 


GNWT Recommendation  Discussion Comparison to TOHR 
Recommendation 


ID#7 – Install two 
background wells to better 
capture the up- or cross-
gradient changes in 
groundwater quality. 


There are existing 
uncertainties regarding the 
use of 5b as suitable 
background well.  These 
uncertainties were 
described in Section 4.1 and 
4.2 of GNWT’s intervention 
and described during the 
public hearing by the 
TOHR’s consultant (see 
Appendix B for excerpts 
from the public hearing 
regarding uncertainty in the 
groundwater data at the 
SWDF). 
 
For the reasons previously 
noted, GNWT questions the 
validity of 5b as a suitable 
background well and 
recommend it be replaced.  
Further to GNWT 
recommendation ID#6, if 
upon re-evaluation that 5b is 
a suitable background well, 
then this well would not 
need to be replaced. 
 
GNWT agrees with the 
TOHR’s proposed locations 
of a new up-gradient 
monitoring well (see Figure 
5 of GNWT intervention). 


TOHR recommends 
continued use of 5b as a 
background well. 
 
TOHR recommends 
installation of one additional 
background well (see Figure 
5 of GNWT intervention).  
The GNWT agrees with the 
TOHR’s proposed locations 
for the background well 
located south of 5B. 


ID#14 – Install one well 
downgradient from the 
former Hazardous Waste 
location. 


Well was proposed to assess 
potential impacts from the 
on-site storage of hazardous 
waste. 
 
On further review, 
contributions of 
contaminants from the 
hazardous waste area would 


TOHR does not recommend 
a well in this location. 







 


GNWT Recommendation  Discussion Comparison to TOHR 
Recommendation 


be captured in the existing 
downgradient wells.  Thus, 
GNWT will remove the 
recommendation for a well 
to be installed at this 
location. 


ID#16 – Install one 
downgradient well 
approximately 90 m to the 
north of 5b. 


Well proposed to further 
delineate a potential plume 
expansion to the north in 
areas where groundwater 
quality parameters are 
elevated.  This location also 
recommended in Dillon 
2013 landfill drainage study. 
 
On further review, if well 5b 
is replaced, this proposed 
well approximately 90 km to 
the north of 5b would not be 
required. 


TOHR does not recommend 
a well in this location. 


ID#17 – Install one 
downgradient well 
approximately 70 m to the 
west end of the existing 
groundwater monitoring 
well 5d. 


Well proposed to further 
delineate potential plume 
expansion to the north of the 
site.  This location also 
recommended by Stantec 
2019 ICRP. 
 
On further review, this well 
may not be required at this 
time and should be 
considered if chemical 
loading from the leachate 
reaching Hay River becomes 
an issue/concern in the 
future. 


TOHR does not recommend 
a well in this location. 


ID#18 – Install a third new 
downgradient groundwater 
monitoring well on the 
south-east end of the SWDF. 


Well proposed to further 
delineate the extents of the 
leachate plume to the south 
of the SWDF.  It is noted by 
the GNWT that this well may 
not be required at this time 
and should be considered if 
chemical loading from the 


TOHR recommended two 
additional downgradient 
wells (see Figure 5 of GNWT 
intervention).  The GNWT 
agrees with this 
recommendation. 
 
TOHR does not recommend 







GNWT Recommendation  Discussion Comparison to TOHR 
Recommendation 


leachate reaching Hay River 
becomes an issue/concern in 
the future. 


a third downgradient well 
on the south-east end of the 
SWDF. 


 
  







 


Appendix B 
 
Public Hearing Transcript 


(Day 1) 
Quotation from TOHR 


Consultant (Roger 
Dunkley) 


GNWT Comment 


Page 66, lines 5 to 8 “Klohn Crippen did actually 
consider the possibility of 
the groundwater chemistry 
there being natural, and 
naturally influence, but they 
didn’t look into it any 
further.” 


TOHR consultant 
acknowledges previous 
groundwater studies 
completed at the SWDF 
could not rationalize the 
water quality observed at 
well 5b. 


Page 71, lines 16 to 20 “Both consultants, other 
consultant, said that it --- or 
it could be due to some sort 
of a separately – separate 
presently unidentified 
source.  Neither of them 
managed to identify what 
that source could be.” 


Page 75, lines 7 to 13 “We looked at the – the 1991 
report, the Dillon report, and 
the background results that 
they reported from their --- 
their background well.  But 
there are actually so many 
technical issues and 
problems with the Dillon 
report that we just – I found 
that it was just not reliable 
enough.  I – I didn’t have 
confidence enough in the 
numbers.” 


TOHR consultant questions 
validity of previous 
groundwater study (Dillion 
1991) and the SWDF up-
gradient groundwater 
quality.  Reasons are 
described between pages 75 
and 79 of the transcripts. 


Page 78, lines 14 to 23 “It does appear to be within 
about 20 metres directly 
downgradient of the -- of the 
borrow pit which is full of 
water. That water there may 
be - could very possibly be 
surface water runoff, and so 
the groundwater at the well, 
you know, where -- you 
know, this is a shallow well, 
and it would be --likely be 
heavily influenced by the 


TOHR consultant 
acknowledges that the 
borrow pit up-gradient of 
the SWDF could have 
influenced the water quality 
in Dillon 1991 BH1. 
 
GNWT notes that the borrow 
pit and BH1 are located up-
gradient to the SWDF and 
well 5b. 







Public Hearing Transcript 
(Day 1) 


Quotation from TOHR 
Consultant (Roger 


Dunkley) 


GNWT Comment 


infiltration of water up -- 
right up-grad -- directly up-
gradient, you get 20 metres 
away from the dugout, that 
can dilute the water 
chemistry. “ 


Page 85, lines 11 to 15 “The EBA logs, there's a bit 
of a lack of confidence in 
those on our part. EBA didn't 
– as we pointed out that 
those wells were improperly 
installed and constructed…” 


TOHR consultant 
acknowledges wells installed 
by EBA (inclusive of wells 
5b) were improperly 
installed and constructed.  
This raises uncertainty 
regarding the measured 
groundwater quality. 


Page 86, lines 11 to 17 “And we don't have any 
wells basically further west 
of 5B, and -- and that -- and 
we don't -- we're not sure 
also if the zone that we're -- 
the --the groundwater we're 
getting at -- where we've 
tapped into it -- seem to 
have tapped into, it's -- I 
think - believe it's coming 
from a lower till unit, that 
the 5B and 7D are getting 
this high-salinity 
groundwater. “ 


TOHR consultant 
acknowledges uncertainty in 
lithology across the SWDF as 
well as the source of the high 
salinity groundwater in well 
5b. 


Page 87, line 1 to 12 “The other problem we have 
is that, with the EBA wells, 
the 5 Series wells, they -- 
they're created or they're 
completed -- look to be 
across two (2) zones. So 
they're screened in both the 
upper, siltier zone and then 
also into the -- into the lower 
till unit that they seem to 
have identified. 
If we've got differing 
groundwater chemistries 
coming from those two (2) 


TOHR acknowledges 
uncertainty regarding the 
zones from which 
groundwater is extracted. 







 


Public Hearing Transcript 
(Day 1) 


Quotation from TOHR 
Consultant (Roger 


Dunkley) 


GNWT Comment 


zones, any sample that we 
collect would be a blend of 
those two (2) different 
groundwaters. But you don't 
know how much is coming 
from what zone. It creates a 
lot of uncertainty.” 


Page 87, lines 13 to 19 “And then with the poor 
construction of the 5 Series 
wells, where they sand 
packed the wells all the way 
up to within a foot of the 
surface, you can then have 
influences from surface 
water and vadose zone in 
between the -- the surface 
and the groundwater table.” 


TOHR consultant 
acknowledges poor 
construction of 5 series 
wells and the potential 
influences on groundwater 
quality. 


Page 87, lines 19 to 25 and 
Page 88, lines 1 to 2 


“That -- at least at certain 
times, water there may have 
also an influence on the 
water chemistry, making the 
understanding and the 
modeling and mapping of 
the -- of the site very 
difficult, and also the 
interpretation of the -- the 
groundwater chemistry that 
we -- and the different 
groundwater chemistries 
that we're seeing across the 
site is all quite difficult right 
now, given the amount of – 
the information that we have 
at present.” 


TOHR consultant 
acknowledges uncertainty 
regarding groundwater 
chemistries observed at the 
SWDF based on existing 
information. 


 
 







 

 
 
          September 24, 2020 
Ms. Erica Janes 
Regulatory Specialist 
Mackenzie Valley Land and Water Board 
7th Floor, 4922 48th St. 
PO Box 2130 
YELLOWKNIFE NT X1A 2P6 
 
Dear Ms. Janes: 
 
Undertaking Resulting from Public Hearing – Type A Water Licence Renewal 
Application for the Town of Hay River, NT 
 
Thank you for your Undertaking Request dated September 11, 2020 related to the 
Town of Hay River’s (TOHR) Water Licence (MV2019L3-0010) renewal application.  
Below please find the Government of the Northwest Territories’ (GNWT) response to 
Undertaking #2. 
 
Background Well Representative of Natural Background Quality  
 
As noted by the Mackenzie Valley Land and Water Board (MVLWB), there are no 
groundwater monitoring guidelines for municipal solid waste disposal facilities in the 
Northwest Territories (NWT).  Therefore, drawing upon guidelines from other 
jurisdictions (e.g., Alberta) can provide generic guidance and best practices comparison 
on procedures applied to groundwater monitoring.  Guidelines, however, are not 
prescriptive standards.  It is prudent in the current case of Hay River Solid Waste 
Disposal Facility (SWDF) to also consider site-specific results, such as those monitored 
at the background and downgradient monitoring wells. 
 
 
 
 
 
 

…/1 
 

Government of Gouvernement des 

Northwest Territories Territoires du Nord-Ouest 



At the Hay River SWDF, the existing background well 5b has been questioned regarding 
its suitability to provide a relevant representation of the natural background conditions 
(see discussion in Appendix B).  Additionally, and without limitation, the chemistry at 
well 5b differs in composition and concentrations from other wells currently installed 
at the SWDF; the reason for these differences has not been confirmed with on-site 
measured data.  Rather, the TOHR proposed that influences to groundwater from 
evaporate minerals geology as rationale for well 5b’s distinct groundwater chemistry, 
but this rationale has not been demonstrated by any direct measurements at site.   
 
For this reason, as well as others discussed below, it is GNWT’s position that 
uncertainty remains regarding the use of well 5b as a background well.   
 
Installation of additional background well(s) was proposed in the Beckingham report, 
while maintaining well 5b, in order to reduce the existing uncertainty.  Upon 
clarifications in the public hearing, the TOHR proposed selecting one of these proposed 
additional wells, for a total of two background wells for the GMP.   
 
The GNWT recommends the potential replacement of well 5b should uncertainty 
remain after installation of the additional background well, as it may be prudent to 
further evaluate the relevance of using 5b as background water quality at the SWDF in 
the future.  The TOHR disagrees on the need to replace well 5b but agrees on the need 
to install a new background well in the area southeast of well 5b (see Figure 5 of the 
Beckingham report). 
 
Number of Background Wells 
 
Section 2.5.4 of the Alberta Tier 1 Soil and Groundwater Remediation Guidelines note 
that  
 

“To gain a good understanding of background conditions at a site, it is necessary 
to consider groundwater quality data from several monitoring wells installed in 
the zone of interest, located up- or cross- gradient from any contaminant 
sources.  The more time-series data that are available, the better understanding 
of background conditions will be.” 
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In their question to the GNWT (Undertaking no. 2), the Board cited guidance from the 
Alberta Code of Practice for Landfills recommending a minimum of one upstream 
background well only.  A minimum of one background well is also recommended for 
Class 2 landfills, in Section 7 of ECCC Planning and Technical Guidance Document for 
Solid Waste Management for Northern and Remote Communities.  
 
Should the Board decide that one background well would suffice for the current case 
(e.g., minimizing costs, preventing further GMP expansion, etc.), the GNWT would 
reiterate recommendation #6 made in the GNWT’s Intervention to facilitate an 
evaluation process for the current background well location.  This is to ensure up-
gradient land disturbances do not influence groundwater quality for a background well. 
 
Background Well Influences to 5b: Non-point vs Unidentified Anthropogenic 
Sources  
 
In citing the Alberta Tier 1 Soil and Groundwater Remediation guidelines in the 
question leading to Undertaking no. 2, background concentration was referred to as:  
 

1) the natural concentration of a substance in the absence of any input from 
anthropogenic activities or sources, or  
2) the concentration in the surrounding area as a result of generalized non-point 
anthropogenic sources.   

 
As presented by the GNWT during the public hearing, elevated water quality results for 
monitoring well 5b and 7D were mostly not replicated at monitoring wells 5c and 5d 
downstream.  This difference led to the deduction that elevated levels localized around 
5b and 7D might not be representative of background groundwater quality for the 
entire area.  TOHR proposed that the influences from evaporate minerals in the 
localized geology were the reason for this difference (as specified above).  ENR believes, 
while this may be a possibility, this theory is not supported by other parameters such as 
phenols, dissolved uranium and dissolved mercury that also had elevated levels at 5b.  
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During the renewal process, the TOHR underlined their limited financial resources 
available to install additional background wells, and additional downstream monitoring 
wells in supplement of those recommended in the Beckingham report.  The GNWT 
reiterates that establishing natural background quality through collection of 
representative groundwater monitoring at site should be a priority and a first step for 
the TOHR groundwater monitoring program. 
 
Proposed new well installations 
 
Given the important role of the background groundwater quality, it is GNWT’s 
recommendation that installation of wells at the SWDF prioritizes proper selection of 
the location and quantity of background wells. 
 
Once a representative natural background groundwater quality monitoring location has 
been confirmed and/or re-established, the TOHR monitoring should focus on 
downstream wells to ensure that: 
 

1) They operate as intended and that data collected are reliable; 
2) They are easily accessible; 
3) They exist in numbers that allow contaminated groundwater plume(s) to be 

identified; and 
 

4) They operate under clear Action Levels that factor in recommended limits (from 
guidelines or site-specific information) that also consider the 
calculated/estimated attenuation in the distance between the outside perimeter 
wells and the Hay River.   

 
A summary of the wells proposed in the GNWT intervention and comparison to the 
TOHR is provided in the Appendix A.  An overall summary of the GNWT’s revised 
position is as follows: 
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• Background wells (up to two new wells) 
o If Sb is a suitable background well based on re-evaluation ( as per GWNT 

recommendation #6), maintain Sb as a background well. 
o If Sb is not a suitable background well based on re-evaluation ( as per 

GWNT recommendation #6), replace Sb with a new background well 
ideally located west or north of the SWDF. 

o Install a new background well(s), south east of Sb (se Figure 5 of GNWT 
intervention for location). 

• Downgradient well (two new wells in 2021) 
o Install two new downgradient monitoring wells ( see locations in Figure 5 

of GWNT intervention). 

• Other wells (two new wells potentially at a future date) 
o Install two new downgradient wells if chemical loading from leachate to 

Hay River becomes an issue/concern in the future: One well located 
approximately 70 m to the west of existing well Sd; and one well located 
south-east of the SWDF. 

If you have any questions or concerns, please contact Mr. Rick Walbourne, A/Manager, 
Water Regulatory and Assessment, at Rick_Walbourne@gov.nt.ca or 867-767-9180, 
ext. 53113. 

A/Director 
Water Monitoring and Management 



Appendix A.  Summary of wells to be installed. 

GNWT Recommendation  Discussion Comparison to TOHR 
Recommendation 

ID#7 – Install two 
background wells to better 
capture the up- or cross-
gradient changes in 
groundwater quality. 

There are existing 
uncertainties regarding the 
use of 5b as suitable 
background well.  These 
uncertainties were 
described in Section 4.1 and 
4.2 of GNWT’s intervention 
and described during the 
public hearing by the 
TOHR’s consultant (see 
Appendix B for excerpts 
from the public hearing 
regarding uncertainty in the 
groundwater data at the 
SWDF). 
 
For the reasons previously 
noted, GNWT questions the 
validity of 5b as a suitable 
background well and 
recommend it be replaced.  
Further to GNWT 
recommendation ID#6, if 
upon re-evaluation that 5b is 
a suitable background well, 
then this well would not 
need to be replaced. 
 
GNWT agrees with the 
TOHR’s proposed locations 
of a new up-gradient 
monitoring well (see Figure 
5 of GNWT intervention). 

TOHR recommends 
continued use of 5b as a 
background well. 
 
TOHR recommends 
installation of one additional 
background well (see Figure 
5 of GNWT intervention).  
The GNWT agrees with the 
TOHR’s proposed locations 
for the background well 
located south of 5B. 

ID#14 – Install one well 
downgradient from the 
former Hazardous Waste 
location. 

Well was proposed to assess 
potential impacts from the 
on-site storage of hazardous 
waste. 
 
On further review, 
contributions of 
contaminants from the 
hazardous waste area would 

TOHR does not recommend 
a well in this location. 



 

GNWT Recommendation  Discussion Comparison to TOHR 
Recommendation 

be captured in the existing 
downgradient wells.  Thus, 
GNWT will remove the 
recommendation for a well 
to be installed at this 
location. 

ID#16 – Install one 
downgradient well 
approximately 90 m to the 
north of 5b. 

Well proposed to further 
delineate a potential plume 
expansion to the north in 
areas where groundwater 
quality parameters are 
elevated.  This location also 
recommended in Dillon 
2013 landfill drainage study. 
 
On further review, if well 5b 
is replaced, this proposed 
well approximately 90 km to 
the north of 5b would not be 
required. 

TOHR does not recommend 
a well in this location. 

ID#17 – Install one 
downgradient well 
approximately 70 m to the 
west end of the existing 
groundwater monitoring 
well 5d. 

Well proposed to further 
delineate potential plume 
expansion to the north of the 
site.  This location also 
recommended by Stantec 
2019 ICRP. 
 
On further review, this well 
may not be required at this 
time and should be 
considered if chemical 
loading from the leachate 
reaching Hay River becomes 
an issue/concern in the 
future. 

TOHR does not recommend 
a well in this location. 

ID#18 – Install a third new 
downgradient groundwater 
monitoring well on the 
south-east end of the SWDF. 

Well proposed to further 
delineate the extents of the 
leachate plume to the south 
of the SWDF.  It is noted by 
the GNWT that this well may 
not be required at this time 
and should be considered if 
chemical loading from the 

TOHR recommended two 
additional downgradient 
wells (see Figure 5 of GNWT 
intervention).  The GNWT 
agrees with this 
recommendation. 
 
TOHR does not recommend 



GNWT Recommendation  Discussion Comparison to TOHR 
Recommendation 

leachate reaching Hay River 
becomes an issue/concern in 
the future. 

a third downgradient well 
on the south-east end of the 
SWDF. 

 
  



 

Appendix B 
 
Public Hearing Transcript 

(Day 1) 
Quotation from TOHR 

Consultant (Roger 
Dunkley) 

GNWT Comment 

Page 66, lines 5 to 8 “Klohn Crippen did actually 
consider the possibility of 
the groundwater chemistry 
there being natural, and 
naturally influence, but they 
didn’t look into it any 
further.” 

TOHR consultant 
acknowledges previous 
groundwater studies 
completed at the SWDF 
could not rationalize the 
water quality observed at 
well 5b. 

Page 71, lines 16 to 20 “Both consultants, other 
consultant, said that it --- or 
it could be due to some sort 
of a separately – separate 
presently unidentified 
source.  Neither of them 
managed to identify what 
that source could be.” 

Page 75, lines 7 to 13 “We looked at the – the 1991 
report, the Dillon report, and 
the background results that 
they reported from their --- 
their background well.  But 
there are actually so many 
technical issues and 
problems with the Dillon 
report that we just – I found 
that it was just not reliable 
enough.  I – I didn’t have 
confidence enough in the 
numbers.” 

TOHR consultant questions 
validity of previous 
groundwater study (Dillion 
1991) and the SWDF up-
gradient groundwater 
quality.  Reasons are 
described between pages 75 
and 79 of the transcripts. 

Page 78, lines 14 to 23 “It does appear to be within 
about 20 metres directly 
downgradient of the -- of the 
borrow pit which is full of 
water. That water there may 
be - could very possibly be 
surface water runoff, and so 
the groundwater at the well, 
you know, where -- you 
know, this is a shallow well, 
and it would be --likely be 
heavily influenced by the 

TOHR consultant 
acknowledges that the 
borrow pit up-gradient of 
the SWDF could have 
influenced the water quality 
in Dillon 1991 BH1. 
 
GNWT notes that the borrow 
pit and BH1 are located up-
gradient to the SWDF and 
well 5b. 
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infiltration of water up -- 
right up-grad -- directly up-
gradient, you get 20 metres 
away from the dugout, that 
can dilute the water 
chemistry. “ 

Page 85, lines 11 to 15 “The EBA logs, there's a bit 
of a lack of confidence in 
those on our part. EBA didn't 
– as we pointed out that 
those wells were improperly 
installed and constructed…” 

TOHR consultant 
acknowledges wells installed 
by EBA (inclusive of wells 
5b) were improperly 
installed and constructed.  
This raises uncertainty 
regarding the measured 
groundwater quality. 

Page 86, lines 11 to 17 “And we don't have any 
wells basically further west 
of 5B, and -- and that -- and 
we don't -- we're not sure 
also if the zone that we're -- 
the --the groundwater we're 
getting at -- where we've 
tapped into it -- seem to 
have tapped into, it's -- I 
think - believe it's coming 
from a lower till unit, that 
the 5B and 7D are getting 
this high-salinity 
groundwater. “ 

TOHR consultant 
acknowledges uncertainty in 
lithology across the SWDF as 
well as the source of the high 
salinity groundwater in well 
5b. 

Page 87, line 1 to 12 “The other problem we have 
is that, with the EBA wells, 
the 5 Series wells, they -- 
they're created or they're 
completed -- look to be 
across two (2) zones. So 
they're screened in both the 
upper, siltier zone and then 
also into the -- into the lower 
till unit that they seem to 
have identified. 
If we've got differing 
groundwater chemistries 
coming from those two (2) 

TOHR acknowledges 
uncertainty regarding the 
zones from which 
groundwater is extracted. 
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zones, any sample that we 
collect would be a blend of 
those two (2) different 
groundwaters. But you don't 
know how much is coming 
from what zone. It creates a 
lot of uncertainty.” 

Page 87, lines 13 to 19 “And then with the poor 
construction of the 5 Series 
wells, where they sand 
packed the wells all the way 
up to within a foot of the 
surface, you can then have 
influences from surface 
water and vadose zone in 
between the -- the surface 
and the groundwater table.” 

TOHR consultant 
acknowledges poor 
construction of 5 series 
wells and the potential 
influences on groundwater 
quality. 

Page 87, lines 19 to 25 and 
Page 88, lines 1 to 2 

“That -- at least at certain 
times, water there may have 
also an influence on the 
water chemistry, making the 
understanding and the 
modeling and mapping of 
the -- of the site very 
difficult, and also the 
interpretation of the -- the 
groundwater chemistry that 
we -- and the different 
groundwater chemistries 
that we're seeing across the 
site is all quite difficult right 
now, given the amount of – 
the information that we have 
at present.” 

TOHR consultant 
acknowledges uncertainty 
regarding groundwater 
chemistries observed at the 
SWDF based on existing 
information. 
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