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Acronyms
 AEMP – Aquatic Effects Monitoring Program
 ARD – Acid Rock Drainage
 DFO – Fisheries and Oceans Canada
 ECCC – Environment and Climate Change Canada
 ECM – Extended Care and Maintenance
 ENR – Department of Environment and Natural Resources, GNWT
 EQC – Effluent Quality Criterion
 GNWT – Government of the Northwest Territories
 INAC – Indigenous and Northern Affairs Canada (formerly 

Aboriginal Affairs and Northern Development Canada [AANDC]) 
 MVEIRB – Mackenzie Valley Environmental Impact Review Board
 MVLWB – Mackenzie Valley Land and Water Board
 PK – Processed Kimberlite
 SLEMA – Snap Lake Environmental Monitoring Agency
 SNP – Surveillance Network Program
 SSWQO – Site-Specific Water Quality Objective
 TDS – Total Dissolved Solids
 WEMP – Wildlife Effects Monitoring Program
 WTP – Water Treatment Plant
 WMP – Water Management Pond



1.1 Mine Update – May 2017
 The Snap Lake Mine remained in suspended operations 

(Extended Care and Maintenance)
 No kimberlite processed, and no processed kimberlite deposited 

in the North Pile
• 3,492 m3 of water withdrawn from Snap Lake
• 43,165 m3 of treated water discharged into Snap Lake (freshet 

period)
• De Beers received authorization from the Inspector of Lands on 

May 21, 2017 to discharge freshet water from the water 
management pond through Modular Water Treatment Plant to Snap 
Lake due to risk of overtopping of the mines water control 
structures. Discharge commenced on May 25, 2017, this reactivated 
SNP 02-17b for this reporting period

 One reportable spill
 Spill #2017-166

 Water sampled in 13 monitoring stations 
 Nitrate exceedance in SNP 02-17B as approved by the Inspector



1.2 Follow-Up Report on Spill 
#2017-166 (I)

 Submitted on June 15, 2017
 Spill reported on May 16, 2017
 400,000 L of underground minewater spilled 

affecting 900 square meters of land around 
the Fresh Air Raise

• Water being pumped underground was suspended 
and flow slowed and stopped after 2 hours. The 
level of the Fresh Air Raise water decreased 
hourly

• Water on surface was contained with a snow berm
constructed with an excavator and the remaining 
water was removed via vacuum truck 



Follow-Up Report on Spill 
#2017-166 (II)

 Modular Water Treatment Plant was re-
commissioned to treat the surface water 
(freshet) prior to discharging into Snap Lake

 Emergence discharge requested for Inspector’s 
approval, as a result of the on-going freshet 
conditions at site and pressure on surface waste 
storage facilities
 Granted by the Inspector on May 21, 2017

• “Water will be discharged after treatment by way of the 
diffuser and in a manner that meets all water license 
requirements (except for the Nitrate EQC)”



Mine Portal vs. Fresh Air Raise



Water Management Strategy
 When the mine workings are allowed to flood, the results 

from the model simulations indicate that the water level 
would be 16 - 18m lower than the portal and there would 
be no outflow of mine water. It was noted in the memo 
(Appendix IIIA) that engineering controls would need to 
be implemented as required to avoid excessive ingress 
of surface run-off to the portal over time. De Beers 
intends to retain the ability to pump water both to and 
from the underground workings during extended care 
and maintenance as a water management strategy.

- Page 29 of the Extended Care and Maintenance Plan (June 2016)



Comments from the 
Environmental Analyst (I)

 The spill and emergency discharge 
appeared to be inevitable 
 There appeared no underground water level 

monitoring while water was pumped 
underground

 The back up plan for freshet , to some 
degree, relied upon pumping underground to 
increase storage capacity of the Water 
Management Pond

• Water Treatment Plant decommissioned in 
February 2017 



Comments from the 
Environmental Analyst (II)

Recommendations
 Pumping operations should be directed by 

water level monitoring as De Beers has been 
doing with the surface water management in 
the sumps

 Better planning and management would have 
been done for freshet management



1.3 Snap Lake Mine Care and 
Maintenance – Quarterly Update 

 Submitted on June 30, 2017
 “at this time the Snap Lake Mine remains in 

suspended operations. De Beers continues to 
follow the Extended Care and Maintenance 
Plan (ECM) that was approved by the 
MVLWB on June 22, 2016.” 



2. Inspection Update 

 Inspector – Jamie Steele
Water Licence and Land Use Permit 

Inspections
 No inspection reports received in June 2017



3. Regulators’ Update – MVLWB (I) 

Required, on May 25, 2017, that De Beers 
update the 2016 Annual Water Licence
Report by June 14
 ENR and SLEMA’s comments accepted

MVLWB Staff commented on the 2016 
Annual Closure and Reclamation Plan 
Progress Report, on June 7



3.1 MVLWB Staff Comments on the 
2016 Annual Closure and Reclamation 

Plan Progress Report (I)
 In Section 2.1 - Closure time variances , it 

states that the length of temporary closure 
"may be up to 3 years or more dependent 
on market conditions" at which time one of 
the options for De Beers in final closure of 
the Snap Lake Mine
 If the final closure of the mine begins in 2020, 

how many additional years of research or 
planning does De Beers estimate it would 
have to do in order to finalize the Closure 
Plan and begin active reclamation?



3.1 MVLWB Staff Comments on the 
2016 Annual Closure and Reclamation 

Plan Progress Report (II)
 Section 4 states that the "design of a rock cover 

for the Starter Cell of the North Pile commenced 
in 2013 an was advanced to the 50% design 
stage in 2014." Reclamation Research Plan 3.2 
in V3.2 of the currently approved ICRP states 
that the Starter Cell Rock Cover 100% design 
should have been completed by 2016
 Please describe the reasons in the schedule slippage 

of the Starter Cell Rock Cover design. When will this 
design be completed?



3.1 MVLWB Staff Comments on the 
2016 Annual Closure and Reclamation 

Plan Progress Report (III)
 In Section 8 Closure planning timelines, it states 

that "engagement with stakeholders as well as 
technical and economic evaluations in 2017 will 
continue to optimize extended care and 
maintenance activities." 
 Please describe or give examples of how De Beers 

will "optimize extended care and maintenance 
activities" and why these activities should take 
precedence over reclamation research including 
engagement. This is especially important to 
understand given the number of proposed closure 
criteria that rely on additional engagement and 
acquiring TK (e.g., SW1, SW4, SW6, I3)



3.1 MVLWB Staff Comments on the 
2016 Annual Closure and Reclamation 

Plan Progress Report (IV)
 The SW3 criteria for chemical stability states that 

"In-lake site specific water quality objectives to 
be proposed at a future date prior to Final 
Closure Plan”
 As discussed at the workshop, there is no reason to 

wait prior to developing in-lake SSWQOs for Snap 
Lake. In most cases, the Board has already assigned 
SSWQO for Snap Lake in the Reasons for Decision 
for the last several water licence proceedings. Again 
as discussed at the workshop, De Beers should be 
working on performing the modelling necessary to 
calculate what seepage quality will be necessary to 
meet SSWQOs for Snap Lake at closure 



3.1 MVLWB Staff Comments on the 
2016 Annual Closure and Reclamation 

Plan Progress Report (V)
 The SW5 criteria for Future Use and 

Aesthetics states that revegetation targets 
will be defined through research
 When will De Beers finalize the revegetation

targets?



4. Aboriginal Update

No comments received in June 2017



5. Stakeholders’ Update

ENR and DFO  commented on the 
2016 AEMP Annual Report on June 
1, 2017

ECCC, ENR and DFO  commented 
on the 2016 Annual Closure and 
Reclamation Plan Progress Report on 
June 7, 2017



5.1 ENR Comments on the 
2016 AEMP Annual Report (I) 

 ENR requests that De Beers clarify 
whether the process plant was active and 
if any drilling/grouting occurred for 
maintenance reasons in 2016

 ENR recommends that the results for 
invalid tests be included in the report in 
some way (separate table or within 
summary tables with special notes) to 
provide a complete overview of the testing 
that occurred during the year



5.1 ENR Comments on the 
2016 AEMP Annual Report (II) 
 ENR recommends that De Beers provide 

specific discussion on the relevance of 
sodium increases in round whitefish tissue 
both socially and ecologically

 ENR recommends that De Beers provide a 
summary of the ELS testing referenced 
and discuss the length of the ELS tests as 
compared to the exposure time of round 
whitefish in Snap Lake



5.1 ENR Comments on the 
2016 AEMP Annual Report (III) 
 As noted above, there have been observed sodium 

increases in round whitefish tissue at Snap Lake. ENR 
notes that in addition to ecological implications (e.g. fish 
health) there may be other implications of sodium in fish 
tissue as sodium may affect the palatability of whitefish 
and other species in the other (e.g. Health Canada has 
an aesthetic guideline for sodium). ENR notes that the 
fish tasting currently conducted at Snap Lake is specific 
to Lake Trout
 ENR recommends that De Beers consider these aesthetic 

guidelines when assessing the significance of sodium increases 
in Round Whitefish tissue



5.1 ENR Comments on the 
2016 AEMP Annual Report (IV) 
 ENR requests clarification whether these 

additional bony structures (otoliths) exist 
prior to 2013 that could be used to 
investigate strontium increases in fish

 ENR requests that De Beers provide an 
update on the status of the Low Action 
Levels related to cesium and thallium with 
rationale on why they are no longer 
triggered



5.1 ENR Comments on the 
2016 AEMP Annual Report (V) 
 ENR recommends that De Beers provide 

the raw data electronically in a 
spreadsheet using a common package 
such as Microsoft Excel. This would be 
consistent with other diamond operations 
in the NWT

 ENR recommends that additional temporal 
plots be added that show how chlorophyll 
a and c concentrations and phytoplankton 
total biomass change over time by station



5.2 DFO Comments on the 
2016 AEMP Annual Report

No comments at this time



5.3 ECCC Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report  (I)
 ECCC recommends the proposed closure 

criteria for Site Wide Objective 3 be 
amended to include surface runoff and 
seepage quality, as well as acknowledging 
overall surface water quality



5.3 ECCC Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report  (II)
 Closure objectives relating to the underground 

have potential physical stability objectives 
(ensuring the water from the underground does 
not spill over) and chemical stability (ensuring 
that the quality of the water in the underground 
will not cause environmental impacts), which are 
not included in the proposed closure criteria
 ECCC recommends the Proponent provide additional 

details on closure criteria relating to the underground 
to account for physical and chemical stability issues 
associated with water in the underground overflowing



5.4 ENR Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report (I)
 Section 2.1 contains a list of buildings that may be 

decommissioned in 2017 which notably includes the 
environment shop and fish cleaning station. It isn’t clear 
if these buildings will still be required for monitoring 
requirements included in the Water Licence and Aquatic 
Effects Monitoring Program or if these buildings will be 
required during active closure, and in the case of fish 
cleaning station, for monitoring following initial closure
 ENR requests that De Beers provide an outline of what the role 

of these areas was previously and confirm that the environment 
shop and fish cleaning station are no longer required for 
monitoring efforts (currently and at closure)



5.4 ENR Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report (II)
 ENR requests additional information from De 

Beers on timelines associated with the 
development of appropriate closure methods 
and criteria for the Water Management Pond 
and North Pile sumps and ditches

 ENR recommends that De Beers consider 
alternate naming for sections related to the 
management of contaminated soils and 
sediments in the Progress Report
 Disposal of Contaminated Soils and Sediments vs. 

Management and Final Closure of Contaminated 
Soils and Sediments



5.4 ENR Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report (III)
 The report notes that no change in security is 

being sought by De Beers at this time. An 
updated security estimate will be provided in 
conjunction with the finalization of the ICRP v.4 
in January 2018
 ENR is very interested in updating the financial 

security for the mine site and has requested reviews 
previously. ENR looks forward to reviewing security 
and understands, as per the Board’s decision, this will 
occur with the proposed update to the Interim Closure 
and Reclamation Plan (ICRP) expected in early 2018



5.4 ENR Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report (IV)
 Section 9 outlines revisions that will be 

made to the ICRP in January 2018. ENR 
will provide detailed comments on any 
ICRP revisions during that time



5.4 ENR Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report (V)
 Approved closure objective SW3 is stated as follows: “Surface runoff 

and seepage quality that is safe for people, vegetation, aquatic life 
and wildlife” However, the proposed closure criteria related to SW3 
for chemical stability is limited solely to water quality objectives in 
Snap Lake. While protection of the aquatic habitat in Snap Lake is 
important, ENR notes that the closure objective is related specifically 
to “surface runoff and seepage quality” and as such criteria should 
be established for those immediate areas of the site and not the 
receiving body. ENR has previously, and once again, raises concern 
over the reliance on the term “safe” in closure objectives and criteria 
as the term is too vague to describe the degree of remediation (i.e. 
human health risk assessments vs. protection of aquatic life or 
aquatic ecosystem protection – which will factor in a degree of 
chronic toxicity).



5.4 ENR Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report (VI)
 recommends that the closure criteria for SW3 

under “chemical stability” be included to 
include water quality for surface runoff and 
seepage water quality at the site

 ENR recommends that Closure Objectives 
related to “safe” be changed to dictate what 
the level of safety is the objective (prevent 
chronic toxicity to aquatic biota, align with 
aesthetic environmental guidelines, align with 
human health guidelines, etc.)



5.4 ENR Comments on the 2016 Annual Closure 
and Reclamation Plan Progress Report (VII)

 Based on discussion at the technical workshop 
on May 30th, it is ENR’s understanding that the 
sediments currently being assessed in the Water 
Management Pond, as well as ditches and 
sumps on site, will be included in under this 
category (I3) as well. It isn’t clear as to the 
criteria that will be applied to these areas and 
whether these areas will remain submerged
 ENR requests that De Beers confirm that sediments 

on-site will be included under closure objective I3 
related to contaminated soils and waste disposals

 ENR requests that De Beers clarify the criteria that 
will be applied to these areas and whether they will be 
submerged in water, exposed and/or covered



5.5 DFO Comments on the 2016 
Annual Closure and Reclamation Plan 

Progress Report 
No comments at this time



6. Agency’s Activities

 SLEMA sent out two comment letters to the 
MVLWB in June 2017
• 2016 Aquatic Effects Monitoring Program Annual 

Report
• 2016 Annual Closure and Reclamation Plan Progress 

Report
 SLEMA office moved to the following address

• 5120 49th Street, Suite 300, Yellowknife, NT X1A1P8 



7. SLEMA Reviews
 2016 AEMP Annual Report
 2016 Annual Closure and Reclamation 

Plan Progress Report



7.1 AEMP 2016 Annual Report 

 Submitted on May 1, 2017
 The 13th Annual AEMP Report
 Results of 2016 AEMP are presented

• Water quality,
• Toxicity,
• Sediment quality,
• Plankton, 
• Fish tissue chemistry,
• Fish community
• Special Study – Downstream Lakes



Water Quality (I)

Concentrations of total dissolved solids 
(dissolved salts in the water), nutrients 
(specifically nitrogen related primarily to 
explosives use), and some metals have 
increased in Snap Lake due to the 
discharge of treated effluent. However, in 
2016 concentrations of most nitrogen 
parameters decreased compared to 2015, 
due to reduced mining activity



Treated Effluent Predictions and Discharge 
Rate to Snap Lake, 2004 to 2016



Total Dissolved Solids in Treated 
Effluent, 2004 to 2016



Nitrate, as Nitrogen, Calculated in 
Treated Effluent, 2004 to 2016



Total Dissolved Solids Concentrations in Snap 
Lake and the Reference Lakes, 2004 to 2016



Total Nitrogen Concentrations in Snap Lake 
and the Reference Lakes, 2004 to 2016



Water Quality (II)

Concentrations of water quality 
parameters in 2016 were below AEMP 
benchmarks
 AEMP benchmarks are water quality 

guidelines and site-specific water quality 
objectives, which provide conservative 
protection to fish in Snap Lake and the food 
chain upon which they depend



Measured and Predicted Whole-Lake 
Average Total Dissolved Solids 
Concentrations in Snap Lake



Water Quality (III)
 Concentrations of most water quality parameters in Snap 

Lake were below health-based drinking water guidelines, 
with the exception of total coliforms at the Mine’s 
drinking water intake
 Total coliforms, commonly found naturally in lakes and streams, 

were also detected near the drinking water intake prior to the 
Mine beginning operations in 2004

 Drinking water at the Mine is filtered and chlorinated 
prior to consumption (as required by Health Canada of 
any surface waters in Canada)
 Treated drinking water at the Mine remains safe to drink



Water Quality (IV)

Concentrations of some water quality 
parameters that have increased in Snap 
Lake have also increased downstream of 
Snap Lake
 Concentrations of total dissolved solids at the 

outlets of Lac Capot Blanc and upstream of 
King Lake have increased from baseline 
concentrations, but downstream water quality 
concentrations remain low and below AEMP 
benchmarks



Concentrations of Total Dissolved Solids at Lac Capot Blanc 
Outlets and the Downstream Station (KING01), 2005 to 2016



Water Quality (V)

 Based on the 2016 water chemistry data, 
the changes to water quality in Snap Lake 
and downstream are not expected to 
cause adverse effects to resident aquatic 
life, do not pose a human health risk, and 
have not adversely affected the drinkability 
of the water



Comments from the 
Environmental Analyst

No concerns are raised for the Water 
Quality Section



Sediment Quality
Concentrations of measured parameters in 

sediments near the diffuser were not at 
levels indicating likely toxicity, although the 
concentrations of some metals and a 
nutrient had been enhanced compared to 
natural concentrations
 Some measured parameters in the sediment 

samples had lower concentrations than in 
previous years, some had higher. Such 
variability is not unexpected given that the 
sediments are diverse in character and 
content



Toxicity (I) 

 The laboratory toxicity tests were performed by 
exposing algae, water fleas, and fish to treated 
effluent and lake water samples collected from 
the edge of the mixing zone
 The treated effluent samples were not toxic to 

Rainbow Trout, algae, or water fleas. The lake water 
samples were not toxic to algae or to sensitive 
Fathead Minnow or Rainbow Trout early life stages



Toxicity (II) 

 There was no toxicity to water fleas from seven 
of the eight lake water samples; however, one 
sample collected in September 2016 reduced 
the reproduction and survival of a water flea 
species that does not live in Snap Lake
 Similar occasional toxicity to this water flea species 

has occurred since testing began, consistent with the 
original (2002) Environmental Assessment 
predictions, and without any evidence of adverse 
effects to the water fleas and other aquatic animals 
and plants that actually live in Snap Lake



Plankton (I) 
 Changes are happening in the plankton 

community of Snap Lake. However, these 
changes have not adversely affected the 
function of this community as a key part of the 
food chain for fish
 There is natural variability associated with plankton 

communities, as demonstrated by variability in the 
reference lakes plankton over time, and between the 
two reference lakes

 Increases in chlorophyll concentrations, which allow 
plants to extract energy from sunlight, were observed 
in the three lakes between 2015 and 2016, indicating 
a regional rather than Mine-related effect



Plankton (II) 

 In 2016, there were more small plants in 
the main basin of Snap Lake than in 
Northeast Lake and in Lake 13
 This suggests that the Mine is enhancing the 

growth of small plants in Snap Lake, probably 
related to additional nutrients, and that toxicity 
from Mine effluent is not affecting the small 
plants in Snap Lake



Plankton (III) 

 In 2016, water fleas increased in the main 
basin of Snap Lake and in the two 
reference lakes, suggesting a regional 
rather than a Mine-related effect
 Water fleas were still within the normal range 

of natural variability in the main basin of Snap 
Lake and no major changes had occurred to 
other zooplankton compared to previous 
years, suggesting that toxicity from Mine 
effluent is not affecting the small animals in 
Snap Lake



Fish Tissue Chemistry (I) 
Results showed that two metals were 

increasing in Snap Lake and triggered Low 
Action Levels for further investigation: 
sodium and strontium
 These metals were elevated relative to the 

baseline in Snap Lake, the reference lakes, 
and were also above the range of natural 
variability in the region, known as the “normal 
range.” 

• Sodium concentrations were observed to be 
elevated in Round Whitefish muscle tissues, 

• while strontium concentrations were elevated in 
Lake Trout kidney and liver tissues



Fish Tissue Chemistry (II) 

 There were no fish tissue samples above the 
Canadian Food Inspection Agency commercial 
consumption guidelines for arsenic or lead in 
Lake Trout or Round Whitefish tissues in 2016
 Some Lake Trout from each of Snap Lake, Northeast 

Lake, and Lake 13 had kidney, liver, and muscle 
mercury concentrations above the commercial 
consumption guideline for mercury, which is 
consistent with the guidelines being exceeded before 
the Mine started operating. In other words, these 
metal concentrations are natural, not Mine-related

 There were no Round Whitefish tissue concentrations 
above the mercury guideline



Fish Community Monitoring

 The results from the current program 
indicate that the fish community 
composition in Snap Lake was similar to 
previous years. Relative abundance of 
Lake Trout and Round Whitefish in Snap 
Lake was not less than the reference 
lakes, and catch rates in Snap Lake were 
greater than reference lakes

 Based on the 2016 results, fish were 
healthy and abundant in Snap Lake



Fish Tasting

 Held on September 7 to 8, 2016
 20 Lake Trout were captured. Eighteen fish were 

discarded after being dissected by elders during fish 
tasting and two were kept by the Elders. Three went 
sent for chemical analyses

 Two Lake Trout were prepared for cooking and 
tasting
 An Action Level for fish tasting was triggered as some 

Elders thought the fish did not taste good
 Further actions will not be taken in 2017 given 

that the Mine stopped discharging and is in Care 
and Maintenance



Fish Tasting on September 7 to 8, 2016



Fish Tasting Survey (I)
 Four survey forms were collected

Appearance
Very Good Fish appears to be above average
Good Fish appears to be average health
Not Good Fish appears to be below average 4 participants
Texture
Very Good Texture is firm; fish is above average quality
Good Texture is of average firmness; fish is average quality 2 participants
Not Good Texture is below average firmness; fish is below 

average quality
2 participants

Taste
Very Good Fish taste appears to be above average
Good Fish taste appears to be average 1 participant
Not Good Fish taste is below average 3 participants



Fish Tasting Survey (II)

 Participants had the following comments:
 “The fish look sick. Not a lot of fat on them.”
 “Yellow liver, small head, big body. They are 

not healthy here.”
 “For those that we tasted, they had a beautiful 

color and tasted good.”
 “I guess I won’t be bringing any home with me 

this year.”



Comments from the 
Environmental Analyst (I)

 The survey forms collected from the Fish 
Tasting Event show that three comments 
are negative, and one is positive, which 
triggered an action level. Unfortunately De 
Beers will not take further actions due to 
the mine status of care and maintenance

 This is a warning sign. It is recommended 
that De Beers do some research and 
provide explanations to the participants in 
the next fish tasting event in 2018



Comments from the 
Environmental Analyst (II)

 It is stated in lines 3 to 4 of the Plain Language 
Summary that the fish tasting program will be 
done again in two to three years, depending on 
the status of the Mine. The statement is not 
consistent with the ENR Minister decision with 
regards to Environmental Agreement Reporting, 
dated July 15, 2016. In page 2 of the decision 
letter, he stated that "I do accept s reduction in 
the frequency of the activity to a two-year cycle 
for the time being. Thus, the Fish Tasting event 
will occur in 2016 and 2018, and its feasibility 
will continue to be assessed in future years."



Weight of Evidence Integration (I)
 For 2016, there was a link between nutrient 

concentrations in Snap Lake as a result of Mine 
activities, stimulation of small plant growth, and 
a resulting moderate-level shift in the 
phytoplankton community
 There was no evidence of this nutrient enrichment 

transferring through the food chain (i.e., as increased 
food supply); the biological response of the small 
animals that eat the small plants (i.e., decreased 
biomass) was not consistent with nutrient enrichment 
and resulted in weak evidence for toxicological 
impairment of the plankton community. The biological 
responses observed in the fish community did not 
support either nutrient enrichment or toxicological 
impairment



Weight of Evidence Integration (II)

 The AEMP findings for Snap Lake for 
2016 were more indicative of enrichment 
than toxicological impairment. There 
appear to be no adverse effects to the 
structure and function of the Snap Lake 
aquatic ecosystem



2016 AEMP Conclusions

 The functionality of the aquatic 
communities in Snap Lake has not been 
adversely affected by the Mine

 The fish in the lake have sufficient food to 
eat and are safe to eat, and the water is 
safe to drink



7.2 2016 Annual Closure and 
Reclamation Plan Progress Report 
 Submitted on May 1, 2017

 The report summarizes the proposed changes 
to the closure and reclamation planning, 
engagement, progressive reclamation and 
research/studies completed in 2015, and total 
reclamation liability

 Two appendices attached
• Closure Criteria
• 2016 Closure Studies and Reports



Variances in the Consolidated Project 
Description Schedule and Activities

 Temporary closure of the Snap Lake Mine in late 
2015 represents a potential variation from the 
closure and reclamation planning and 
implementation schedule
 Mine operations ceased and the site entered in to 

care and maintenance
 Construction of the West Cell stopped
 Flooding of the mine workings in January 2017
 Select non-essential buildings for mine operations are 

planned to be decommissioned , which may 
commence in 2017



Non-essential Buildings to Be Decommissioned 
during Care and Maintenance

 Environment shop
 Fish Cleaning Station
 Gazebo
 Lake Shed
 A, B, C, D and X Dorm
 Old Camp – C Dorm
 Smoking Room
 Atlas Copco Shop
 Atlas Copco Warehouse
 Cold Storage 1
 Light Vehicle Tire Shop – Toilet
 Light Vehicle Tire Shop
 Mechanical Shop 2
 Welding Shop 2
 Warehouse – Sandvik

 AN Storage Building
 Emulsion Building
 Explosives area Lunch Room
 Bulk Sample Pit (BSP)
 Process Cement Plant
 Process Complex
 Process Transfer Tower
 Projects Offices
 QC Lab North Pile
 Airport Winter Haven 1, 2 and 3
 Boart Seacan Complex
 Core Shack
 Sample Seacan



Implications of the Variances (I)

 The changes to underground and surface 
infrastructure are not considered variances that 
warrant reconsideration of the closure and 
reclamation activities for the mine

 The expansion of the North Pile and flooding of 
the underground was a previously planned 
activity, and removal of non-essential buildings 
is a typical progressive reclamation activity
which is not expected to require new or 
alternative closure methods to those that are 
currently planned



Implications of the Variances (II)

 Entering into care and maintenance is a change 
from operations; however, it is an activity that 
was accounted for in the ICRP as a possibility to 
occur

 The completion of mine flooding and progressive 
reclamation of buildings during extended care 
and maintenance would preclude the completion 
of these activities if the mine was to enter final 
closure, thus reducing the timeline to complete 
closure activities



Progressive Reclamation (I)

 Due to the exclusively underground mining 
activities at Snap Lake and relatively small 
footprint compared to nearby diamond mines, 
the majority of the site infrastructure is required 
for mining operations until closure. 
Consequently, the number of prospective 
facilities that can be reclaimed before the end of 
the planned life of mine is limited
 In 2016, an erosion protection layer of non-PAG rock 

was constructed on the outer perimeter embankments 
of the Starter and East Cell



Progressive Reclamation (II)
 To confirm if the landfarm area requires remediation, 

sampling and analysis of the soils was completed in 
2015, and results reviewed in 2016 to support the 
development of an appropriate approach to 
decommissioning

 Select non-essential buildings for mine operations 
were identified to be decommissioned during care 
and maintenance

 Major structures, fixed and mobile equipment and 
hazardous materials were removed from underground 
as preparation for flooding. Select items prepared for 
removal from site



Reclamation Research Update –
Revegetation (I)

 In 2016, a local seed collection program 
for native species was completed, with 
seeds shipped off-site for propagation to 
support revegetation field
 It was identified that a mid-August to mid-

September collection is a suitable period for 
harvesting of most candidate species, and 
that a supplemental seed collection may be 
required in future years



Reclamation Research Update –
Revegetation (II)

Construction of the proposed revegetation
test plots at the former AN Storage Pad 
was completed in 2015. Seeding of native 
grasses and forbs was carried out in 
spring and fall 2016, with the addition of 
shrub seed during the latter event
 A preliminary assessment of vegetation cover 

at the test plots was also completed in 
September 2016 for future comparison and to 
help evaluate the different revegetation
methods



Reclamation Research Update -
Underground

 In response to care and maintenance, 
updated groundwater flow simulations and 
predictions for water quality in the upper 
levels of the underground mine once 
flooded were completed in 2016



Reclamation Research Update -
Infrsstrucutre

 A sampling and geochemical investigation 
of sediments within the Water 
Management Pond (WMP) and North Pile 
sumps and ditches was conducted in 2016
 The results of the sediment quality 

investigation provide a baseline analysis of 
conditions to support the selection of an 
appropriate closure method and criteria for 
the WMP and North Pile sumps and ditches



Financial Security (I)
 The financial security held at the end of 

2016, with deposition of PK having 
occurred in the Starter Cell, East Cell and 
West Cell, was $80,401,918 and is broken 
down as follows:
 Class A Land Use Permit MV2010D0053, 

$21,335,671;
 Type A Water Licence MV2011L2-0004, 

$39,066,247; and,
 Environmental Agreement – Additional 

Security Deposit, $20,000,000



Financial Security (II)

No change in financial security is being 
sought by De Beers at this time. An 
updated financial security estimate for the 
Project is planned to be submitted to the 
MVLWB in 2017 to fulfill Part C, Item 3 of 
the Water Licence



Comments from the 
Environmental Analyst (I)

 Section 2.1, pages 4 to 5, non-essential 
buildings
 A list of select non-essential buildings to be 

decommissioned is provided, but no figures 
showing the buildings’ location are presented

 It will be helpful to provide figures of buildings 
location for reviewers to understand the 
decommissioning schedule



Comments from the 
Environmental Analyst (II)

 Section 2.1, page 5, decommissioning vs. removal
 It is noticed that process complex is listed as non-essential 

building. It is also stated that "removal  of non-essential 
buildings is a typical progressive reclamation activity". Will 
the process complex be put to sleep or removed from the 
Mine? "Removal" is used interchangeably as 
"Decommissioning" in the report. However, there appear to 
be different ways of disposing of buildings for 
decommissioning, as described in the Snap Lake Mine 2017 
Community Update (page 4), "(N)on-essential infrastructure 
and services will be secured and “put to sleep” or modified to 
conserve energy and maintenance requirements. Any 
infrastructure that will deteriorate over time will be removed 
from the Mine".



Comments from the 
Environmental Analyst (III)

 For the list of non-essential buildings, it will be 
helpful  to clarify what will be secured and put 
to sleep, what will be modified to conserve 
energy and maintenance requirements, and 
what else will be removed from the Mine. It 
will be even better to visualize them as De 
Beers did for the Snap Lake Mine Closure 
Sequence in the Snap Lake Mine 2017 
Community Update (pages 35 to 50).



Comments from the 
Environmental Analyst (IV)

 Appendix 1, Closure Criteria
 Slater Environmental Consulting (SEC) 

reviewed the closure criteria for the Diavik
Diamond Mine on behalf of the Environmental 
Monitoring Advisory Board (EMAB). The 
following link is SEC's review document for 
De Beers' reference

• https://www.emab.ca/sites/default/files/16-06-15-
ddmi-closure-criteria-review-emabv2.pdf



Comments from the 
Environmental Analyst (V)

 The review approach SEC adopted and some specific comments 
SEC made, in SLEMA's opinion, may also apply to the review of 
the Snap Lake Mine's closure criteria. It is recommended that De 
Beers take efforts to answer the following review questions while 
refining the closure criteria for the coming  ICRP Update due in 
January 2018: 1. Effective Indicators: For each objective, do the 
criteria rely on indicators that are relevant for evaluating the 
desired outcome, and are there indicators to address all 
important facets of the desired outcome? 2. Measurable: Is the 
performance of indicators measurable, and can results be 
verified independently? 3. Thresholds: Do the criteria for each 
objective establish thresholds that define acceptable 
performance conditions for the closure objective and its 
associated valued components? 4. Timely Response: Will 
monitoring of performance with respect to closure criteria allow 
for timely response to any failure to achieve closure objectives?



Comments from the 
Environmental Analyst (VI)

 Physical Stability Criteria for Site Wide (SW) 
Objectives 2 and 4, North Pile (NP) Objectives 1 and 
2, Underground (UG) Objective3, and Infrastructure 
(I) Objectives 2 and 3 are related to design, 
construction or inspection by a professional engineer. 
Chemical Stability Criterion for SW1 and Physical 
Stability Criterion I2 refer to the post-closure wildlife 
risk assessment by a qualified person. These 
proposed criteria are important monitoring methods, 
but they appear not to define what conditions must be 
met



Comments from the 
Environmental Analyst (VII)

• It is recommended that De Beers propose more 
specific and clear criteria for closure performance. 
If the description (inspection/assessment) listed in 
the Appendix I is inevitable, references are 
requested for the evaluation criteria used by the 
qualified person or professional engineer in their 
assessment or inspection



Comments from the 
Environmental Analyst (VIII)
 Chemical Stability Criterion for SW3 is said to 

be proposed at a future date. However, the 
site-specific objectives for in-lake water 
quality were well discussed during the Water 
Licence Amendment Application Processes 
(Dec 2013 and Nov 2014)

• The SSWQOs described in the Water Licence
Amendment Decision by the MVLWB could be 
considered. In addition, no acute and chronic 
toxicity for specific aquatic life should be 
considered for SW3 during the closure criteria 
refinement process.



Comments from the 
Environmental Analyst (IX)

 Environmental Site Assessment is referred to 
for I1, but no specific criteria are proposed

• CCME Guideline for soil should be considered for 
I1 during the closure criteria refinement process


