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Subject:   Technical Comments on Working Group Section 2 Issues, 2007 Ekati ICRP Report Sections 6.1 to 6.3

Date: 
August 13, 2007
To: 
Sarah Baines, Zabey Nevitt,  Wek eezhii Land and Water Board
cc: 
Nick Lawson, Jacques Whitford AXYS
From: 
Steve Wilbur, Jacques Whitford AXYS
Subject:   Technical Comments on Working Group Section 2 Issues, 2007 Ekati ICRP Report Sections 6.1 to 6.3
This memo is organized to follow the organization of the ICRP.  The comments are technical in nature and have not been sorted by level of importance. The intent of these comments is to facilitate further analysis of pertinent and important issues.  Further, they are based principally on the information that was made available in the ICRP (including Appendices), and does not include a review of for example, previous reports, data from historical monitoring, SNP or AEMP status summaries, which may have been used to support some of the statements in the ICRP.  In this case, some of this data/information may not have been referenced in the ICRP, or was not readily available to the reviewer at the time of review.

6.0
Summary of Closure Requirements

General comment on Figures: Figures need to be more uniformly presented (and have accompanying contour maps that show drainages, watershed boundaries, facilities, access roads, etc.).  Reclamation aspects are not always clear (i.e., drainage features, ground conditions) from poor resolution black and white photos (Figures 24-29).  In some cases, figure coverage is either too small or too large of a scale (or oblique) to reasonably depict aspects discussed in text (e.g., Figure 12).  Figures 16-20 are excellent oblique photos – but without scale, are not readily compared to pre-disturbance conditions.

6.1
Open Pits

P 84 - top

Assumption that boulder fields are fish barriers – (used as reclamation feature to prevent fish passage (e.g., p99 2nd Par)) – with the wide range in flow character through snowmelt to low summer conditions – is there an implied intent to allow a minimum amount of fish passage or none at all?

P 87 -  Table 12

What were/are the maximum depths of these lakes? 

How were average discharge values calculated (based on watershed area?)? Has data been updated from earlier baseline work to refine these values? Are there streamflow data available for any of these streams?  Will any of this natural inflow be used to fill pits or do calculations presented later in text assume all pit inflow is pumped from a lake source?

P 92 - Why was Misery pipe put into temporary suspension? (operations and economics only? or are there unresolved environmental issues?)

P 93 – Figure 20

Water collected at bottom of Misery Pit – is water volume/water level being measured?  Has the infill rate been calculated?  This data could help calibrate natural infill rates for other pits. Is the source of water into Misery Pit only precipitation with minor slope runoff?  This will continue to fill prior to recommencing work…has water been sampled/analyzed? What will happen to water when pit is re-opened?

P 99 - 2nd Par

How has pit stability under submerged conditions been assessed (what are assumptions?)?  The satement that “other areas of the lake edge will be sloped back for wildlife access….and that beach areas capable of supporting riparian habitat will be stabilized with some seeding.”  Theses statements are fairly vague with respect to total area involved, proportion of shoreline affected, extent of seeding, etc.  Although it is early in the planning stages, perhaps some relative quantification can be provided (how important will these ‘improvements’ be?).

What is reasoning for not allowing (encouraging) fish passage to lakes (besides that it is not a requirement under DFO authorization – sec 6.1.2 p 88)?

P 99 - 3rd Par

Has it been demonstrated that the all pit lakes will be a net positive for – seasonal and annual (i.e., dry years) variation? Does this assume all natural inflows will be returned?

P 99 - bottom

Sable pit lake flow will be connected to downstream system (Two Rock) only when pit water quality meets discharge criteria (this comment is relevant for all pit lakes)…how will this be demonstrated? Number of years of monitoring required that establish criteria is met (that water quality is in metastable equilibrated condition? What is expected seasonal variation? …expected short and long-term trends? What are contingencies? 

P 100 - 2nd Par

Will fish be isolated upstream of Beartooth Pit lake after pipeline is de-commissioned?

Assume comments on Panda diversion channel and issues associated with this channel will be addressed as part of working group Section 3.

P 101 - 2nd Par

“The type of plug remains unsolved, since plugs would serve two purposes…”  What types of plugs are being considered and what will the two purposes be?

P 104 - top

In some cases, fish passage is being “prevented” (e.g., Fox) and in other cases its being “discouraged” (e.g., Beartooth).  Are there different objectives for each “pit system”? and what is the level of certainty of success?

P 105 - 2nd Par

Reference to lake sediments exposed after de-watering are excavated and stored for reclamation – first time this topic is mentioned.  Are there significant volumes and what is value of this material? Current plans apparently do not call for re-vegetation ..so is there any other beneficial use for this material?  

P 111 

Table 15 seems out of place (discusses WRSA seepage criteria)…is this the same criteria that will be used for the pit lakes? Are the criteria the same as the existing WQC?

P 111 - 1st Par

How much of the pit volume could/would be filled with processed kimberlite (what scenarios are being considered?).  What research is being done to predict water quality for these scenarios? 

P 111 - 3rd Par

What is the proportion of fines (and type of fines) that can be expected, and how long will it take for turbidity to be acceptable for discharge?

P 112 and 113, Table 16

What are seasonal limitations to active pump flooding? Active filling time assumes about 150 days per year (June 1 through October 30), but this duration appears to be somewhat variable?  Also, what are possible minimum and maximum pumping days per year (based on late freshet and early freeze-up scenarios)? How much of the filling is comprised of natural inflow from runoff, precipitation and groundwater? How much is lost to evaporation and groundwater loss?  This should be depicted graphically or tabulated by season to demonstrate effect on hydrographs of source lakes and relative contributions by season (month)…which can then be used to more accurately predict water quality variations and effect on source lake water balances.

Which source lakes have streamflow monitoring stations at their outlets?  Any water level monitoring at lakes? How long has data been collected?  What are assumed natural annual/seasonal variations?  Is data reported annually as part of water license?  Are there plans to establish gaging stations at sites where no data has been collected (e.g., Upper Exeter Lake) prior to using them as source lakes?

The reported estimate of Lac de Gras average annual recharge equates to about 130 mm/yr (over the entire watershed)…assuming this is based on flow data at the outlet, how much has this varied over the period of monitoring and what is the seasonal variability? The extraction rate from Lac de Gras is estimated to be a 2% reduction in the annual flow at the outlet; what is the maximum reduction at any given time (i.e., during a dry September/October? 

Besides the Misery Pit, will there be (and are there) other users of Lac de Gras water (i.e., Diavik) – estimate of cumulative water use in entire watershed?

Data should be presented as hydrographs depicting annual minimums (or exceedance curves/tables).

P 113 – bottom

“A pumping rate of 0.2 m3/s from Ursula Lake is expected to result in a reduction in lake surface elevation of 0.02 m and a reduction in Ursula outflow volume of 21.5%.”  How was elevation reduction calculated (what inflow and outflow rates were assumed and how much of the lake storage will be required each year to make up the difference?).  The 21.5% estimate is an annual average – most of the water to Ursula is derived during freshet – so using averages are not the best measure of effect.  Even so, 21.5% appears to be a large amount.

What is the minimum 0.4 m3/s flow rate based on?

The plan is to cease pumping in mid October to avoid pumping more water than natural discharge rates (i.e., no less than 0.4 m3/s?).  Pumping discharge criteria should be rate based not volume based, and the value should reflect an amount sufficient to protect aquatic habitat for each stream.  As a result, pumping rates should also increase and decrease with streamflow rates – but this concept is not explicitly stated nor implied.  Thus, using the average rate may overestimate total pumping (unless pump rates also vary). 

What will the energy requirements be to sustain each pumping system (accounting for head losses and booster stations)? Since pumping will be filling only one pit at a time, it appears that there will be pumping for 38 years? Have large fuel price rises been considered in assessing the feasibility of this option? What are expected local and regional air quality effects?  Perhaps provide some quantification of diesel consumption and expected emissions (short and long term carbon footprint).

P 114

All comments above on Ursula are also relevant to other pits (e.g., Pigeon, Panda, Koala, Fox).

P 115, Table 18

“Allowable annual extraction volume” – what are these values based on?  Should be rate based to reflect natural seasonal and annual variation.  Expand table to show estimated reductions as monthly minimums, maximums and means (or medians), and provide measure of uncertainty of estimate.

P 115 - 1st Par

“All extraction rates have been selected to produce minimal change in downstream lake levels and/or alteration to existing shorelines”  This is a confusing sentence: what does minimal mean? Does downstream lakes include the source lake? Does “and/or” imply that license criteria could be established based on a measure of lake level change that might have an assumed effect on the source lake shoreline?

Last sentence refers to “the study concluded that …pumping…would not negatively impact…” Ursula and Upper Exeter Lakes.  Study is not referenced? Which study is it?  Also no study was done on Lac de Gras – as it was assumed effects will be negligible.  Is this based on the estimated 2% reduction value?  Does the above-referenced study provide values to support the Lac de Gras conclusions?

P 115 - Last Par

“…downstream flow will be maintained through freshet and to end of September.” What does maintain mean?  Would make sense to quantify “maintain” such that allowable pumping rates would be based on a % of the instream flow at any given time, and also a determination if it should be allowable to have pumping rates exceed natural discharge rates (especially if lake storage buffer has been reduced to the point where outlet streamflow is zero or below acceptable levels).

I assume much of the above is covered in Rescan’s preliminary assessment and reported on in Section 8 of the Environmental Assessment….but this information is not available at this time.

P 116

Source Lake Recovery Time – Table 20

Not sure how the values were determined, or what they mean.  If Ursula Lake will take nearly three years for the lake water level to recover, this implies a much bigger impact than the 0.02 m change reported on p 113.  Again, figures depicting natural and affected hydrographs would be very helpful here.

P 116 - bottom

It seems prudent to examine the effects (of pumping from source lakes, of minimizing time to fill, on long-term energy/$$ requirements, etc.) of using additional pumps to accelerate pit filling.

P 117 - 2nd Par

What are the maximum acceptable “cliff heights” of each former pit wall after flooding? 

P 117 - Last Par

Not sure what is implied by last sentence.  It seems to suggest that Ekati will not provide detailed scientific engineering and analysis until the application for a license to pump is submitted.  Wouldn’t it be more prudent to provide this information sooner than later, especially if one is to sufficiently understand the reasonableness of each reclamation scenario?

P 121 – top

The 5,900 m2 equivalent area of new disturbance is what % of the total affected area footprint?

P 123 – top

What are the risk ratings (Negligible, Minor, Moderate and Major) based on?  How were they determined? 

What “further evaluation of LLCF as a source” is being conducted?

Section 6.1.7.1 Flooding Effects on Permafrost

What’s the uncertainty in estimating the depth of the talik zone along the pit sidewalls and at the pit bottom (Figure 32 – what are the dimensions of the talik based on?).  

What happens to the thawed pit wall stability and strength when flooded (saturated)?  

How is the potential for sloughing along the pit walls evaluated and what are these estimates? 

P 127 - 2nd Par

“meromicitc conditions are desirable – especially in lakes where bottom waters and sediments are contaminated.”  Are there contaminated waters or sediment, or are these expected?  

P 127 - 3rd Par

What is the estimate (in length of shoreline, and % of total shoreline) per pit of potential littoral development?

Figure 33

What research is being conducted or considered:

· for the reclaim and make-up water strategy?

· to identify functional berm heights (suggest adding slope and shape as well)?

· to identify type and location of egress (suggest adding minimum numbers)?

· for modeling to predict long-term pit lake water quality?

To the context of source lakes - aquatic habitats are not impacted by water extraction – add “and downstream waters”

Reference to baseline monitoring to determine maximum volumes and rates of water withdrawal – what is the current and future monitoring plan?

6.1.9

Add duration to monitoring parameters, location and frequency

Table 33

SNP – when will monitoring of the outflows begin? – once pits are filled or during filling or prior to filling?

Are biannual samples sufficient to see seasonal trends?  What is the recommended sampling timing?

Should AEMP response criteria be based more on identifying that a trend exists and then make sure that there is sufficient assessment of upstream conditions (since many of the AEMP stations may not be in close proximity to a discharge criteria location.)?

The WEMP describers are vague – perhaps something with more quantifiable objectives. 

6.2 Underground Mines

P 137 - top

What is the basis and validity for the “cone” assumption regarding estimation of zone of subsidence?

6.2.4.2

It’s not clear how water volumes and contaminant loadings were estimated using the 14-day period of sampling with historical data.  Are the data representative and adequate for long-term predictions?  What monitoring is currently occurring and what is the long-term plan for monitoring to help update the database and refine the water volume and contaminant loading estimates?

It is evident that the predicted long-term steady state flow rate of 20 lps has a high degree of uncertainty.  What monitoring, modeling and/or investigations are being undertaken to reduce this uncertainty?

What is meant by “increase marginally in the future with depth”? Perhaps quantify the degree of increase over what time period and to what depth. What data (deep groundwater samples? trend analysis?) is being used to refine these estimates?
Table 33 - Item 3)

How are the disturbed surface sites being enhanced to encourage natural recovery of vegetation growth?

Table 33 - Item 7)

With respect to underground mines, what diversion structures are being referred to (are these different than those discussed in Section 6.5?)?

Table 37

There is no reference to any water sampling and analysis monitoring program?  Are the predictions of long-term mine water quality to be based on only the 14-day monitoring program coupled with the historical data collected to date? 

6.3 Waste Rock Storage Areas

General Comment with respect to Figures: figures should display drainage basin boundaries, comparing how pre-disturbance boundaries may be different from WRSA footprints and closure conditions.

6.3.2.2

It is apparent that certain physical variations (e.g., dominant grain size, permeability, and layering of variable grain sizes) in WRSA affect the extent and rate of growth in permafrost into the piles.  Are these effects sufficiently understood to develop protocols for building the pile to optimize permafrost growth and minimize, for example, depth of active layer, depth of snowmelt and/or rain infiltration, seepage?

P 155

It is not clear where the 150 m wide unfrozen margin occurs (i.e., it is not represented on Figure 43), what causes it to develop, and why the active zone would be 4 m? 

What is the range and level of uncertainty of the expected rate (600 mm/yr) of ice-saturation core development? How would this geometry and/or process vary throughout the waste piles?

It is not clear what is meant by “the growing frozen core will gradually increase the gradient and hence the seepage velocity;” e.g., gradient of what? seepage to where?

The statement regarding “all melt water and rain infiltration…” appears to oversimplify the process, as it implies there is no change in the dimensions of the active layer, and thus no opportunity for melting or refreezing (and exchange/release of physical and/or dissolved components).

Under what temperature/precipitation regime would the waste piles (or portions thereof) become less stable (i.e., under a long-term [> 50 yrs] climate change (e.g., increased mean temperature, shorter winter season, increased rainfall volumes and intensities)?

P 156

What is meant by “the lowering of the Mean Annual Air Temperature’? (of the pile, of the ambient air immediately around the pile?)

P 157 – bottom

Regarding the statement: “They were initially placed directly on the tundra and are now placed on a 5 m thick bed of granite over the tundra,” what is the current and future condition of the coarse rejects – are they still placed on the tundra – and what is the long-term consequence (seepages still creating elevated parameters?)?

P 158 - top

Where do the minor monitored seeps drain to and what is the long-term plan for these seeps?  

P 158 - bottom

How/where will the Koala topsoil be used in reclamation? 

P 161 – CSCF

What are the long-term plans for the CSCF? Will it remain in the CSRA?

P 161 – Sump Water Disposal Area

What are the long-term plans and predicted conditions of this area?

P 162 – 3rd Par

What are the long-term plans for the hydrocarbon-impacted material that do not meet GNWT’s remediation criteria? …Where will the material that meets GNWT’s criteria be placed for long-term?

P 163 – bottom

What is the current level of understanding regarding the PAG of the biotite schist? Based on how many and what types of analyses?

P 164 – top

What type and frequency of monitoring of the WRSA is occurring?  Does the clause “…the design is working,” meant to convey strictly that permafrost growth is occurring?

P 166 – 2nd Par

What is the criterion or protocol for determining the use of frozen toe berms?

P 166 – 4th Par

How will the referred to ‘metasediments’ be evaluated?

P 167 – 2nd Par

There are only a couple examples of temperature profile data (i.e., Sites 4 and 5 – Figures 51-54) used to represent the conclusions stated here.  A tabulated and graphical summary of all the temperature data (provided in an appendix) would help one to evaluate the uncertainties associated with interpretations and conclusions presented.

P 171 – 4th bullet

On page 155 the width of the unfrozen zone is estimated as 150 m.  What is the basis for the claim that it is actually only 10 m wide?  These estimates are considerably different.  What is the explanation for this discrepancy?

P 171 – last bullet

What data is used to substantiate that “the temperatures at the base of the fill are …decreasing...”

What would be the effect on convection cells of capping with fine-grained material?

P 172 – 2nd and 3rd bullets

Is the apparent wide range in active zone only being attributed to the proximity to the outside of the WRSA?  What is the density/distribution of deployed thermistors?   It would be helpful to have the all the data tabulated and graphically (e.g., the ground temperature profiles and ground temperature histories) presented (in an appendix) to evaluate the ‘current’ temperature conditions, how the conditions have changed over time, and what the level of uncertainty is in predicting future conditions?

P 173 – Table 42

How will the removal of granite waste rock effect temperature conditions on the WRSAs?

P 174 – Designing for Closure

References are made to, for example, monitoring of water flow, potentially reactive material, potential seep locations – but have not been described in previous text – and may be discussed in more detail in sections 6.4 or later; so it is difficult to comment on this section.

P 176 – 5th bullet

What type of re-vegetation plan is envisioned and where deployed to stabilize/prevent erosion?

P 176 – 1st Par

Is the statement that “No recontouring of the side slopes will be conducted…” meant for the source areas of granite listed in Table 42?

P 176 – 2nd Par

If no active revegetation ...will be conducted, how/where will the topsoil be used?

Figures 55-57 depict projected landscapes at closure.  These figures are not clear.  It would help to have the same information depicted on estimated contour maps (with drainages, basin boundaries, pertinent facilities) and cross sections to better depict proposed closure conditions.

Table 43 – Item 3

Physical criteria should also include water (as in water quantities, water balances and drainage patterns [diverted]).

Table 43 – Item 7

Distance from pit walls refers to?

Which mine components are being designed for a 1:100 storm event?  What is the level of uncertainty in these estimates? How is long-term climate change being considered in developing these estimates?

Table 47

Closure method is listed as “no reclamation, no vegetation,” this appears to be contrary to Appendix D (p 148) that describes lake sediments and till used for reclamation amendment or seed.

P 187 – 6.3.7

What are the risks of the existing seepages?

Table 49

The average NP/AP of the Misery Schist is 2.5, with some exceptionally low values. What is the long-term plan for this material?

Table 50

With respect to the P95 values for the CKRSA – relatively low pH and high metal concentrations – what are the observed trends of these parameters and long-term predictions?  Level of uncertainty in the predictions?

Table 52

What are the units of the average discharge (shown as mill3/yr)?

Figure 58 

Physical stability should also include water quantity (timing and duration to achieve water balance).

P 192 – bottom

On page 30 the closure monitoring period [after pits are filled in?] is depicted as 9 years, which is different than the 5-yr period stated here. 


Thank you,
Jacques Whitford AXYS Ltd.
Stephen Wilbur, Ph.D., P.Geo.
Senior Consultant
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