
Questions (Q) from the Independent Expert Committee (IEC) on document “Muskrat Falls - Soil and Vegetation Removal from the Future
Reservoir Area” ( MFA-SN-CD-OOOO-EN-RP-0014-01_A1.pdf)
Page							Content and questions					
II	The volumes of material estimated for excavation vary greatly if it is assumed that winter operation requires greater depths of excavations. This is probable and the rate of production makes it difficult to be limited in the removal and separation of frozen and other material.
Q: What is meant by ”the rate of production”?
A: The rate of production would be defined as completed soil removal area per/day. The areas required to achieve the schedule is very high and requires larger equipment and unfortunately precision is compromised over speed and volume moved. Particularly in differentiating between types of soil. To have high reliability of removal of all organic soils and vegetation some over-excavation will occur. 
2	Scope of work: A scope of work dated 11 October 2017 provided the basis for the analysis (“The analysis will include the assessment of complete soil and vegetation removal and disposal”). The scope of work was developed in consultation with IEAC. The objective of the analysis is to assess the cost and effort required to safely removal all organics from the current unflooded footprint of the Full Supply Level (FSL) of the reservoir. 
8	Available schedule (Aug 2018 to first power objective July 2019); 
Q: Is it correct that the current water level of 23.5 m asl is planned to be maintained until reservoir filling to full supply levels starts?
A: Yes, at the time of responding to this query and the production of the draft report we understand that this is correct. There may be some minor short variations (up or down) to accommodate inspections, testing programs, and weather related events.  
Q: How firm is the date (July 2019) for full impoundment?  How up-to-date is the project timeline used in this report?
A: Nalcor provided this date. For the purposes of the planning and the study we understand the date to be firm. The project may provide updates but at the time of writing this our understanding.
Q: How long will reservoir filling take in July 2019 (days/weeks?)
A: We understand from Nalcor that the period may be weeks to several months, depending upon weather conditions, testing and inspections. We understand that it is not likely to exceed 3 months. The project may be able to provide an update if conditions change.
Q: If elevation 23.5 m is maintained until reservoir filling, previously dry land has been flooded and is no longer available for soil removal; was the area flooded at elevation 23.5 m considered (i.e., subtracted) in the calculations of excavation volumes for each ELC unit? 
A: The material below 23.5m has not been included in our estimates during this phase of the work. However, they may be revisited during the next Phase of the feasibility study, should high potential methyl mercury generation target areas be identified below this elevation. Alternative mitigation approaches could be explored (e.g. capping). 
 4	Q: Why is the study area shown as a rectangle in Figure 3.1 and not as the 39 (or potentially 42) m contour line?
A: The rectangle box is simply a general indication of an area studied. We can note this on the drawing. The elevation of 42m may not be the limit of earthworks. Reprofiling of slopes may extend well above this elevation. 
10	6.1.3 The construction period (including: mobilisation, demobilisation clearance, road construction and vegetation clearance) will be from September 2018 until March 2019. 
In our estimation of volumes consideration is given to excavation of material being different when the ground is frozen and when it is not. Frozen ground is likely to arise in larger units when excavated or pushed, resulting in larger volumes of soil being excavated when temperatures are consistently sub-zero. 
The period of the schedule where the ground is not frozen lies mostly within the mobilisation period (August, September and October). In addition, vegetation clearing will occur before construction further reducing the reducing the period when exposed soil can be excavated. 
Q: Why can’t tree clearing occur before Aug 2018?
A: Additional tree cutting can occur before August 2018, however, there are challenges with site access, as well as environmental restrictions related to avifauna (bird) protection.
11	Environment Canada reports average temperatures below -4°C from November until April for Goose Bay. Therefore, all numbers presented for excavation with non-frozen ground are likely only illustrative. Less than 1/3 of the schedule is likely to be before the ground freezes to some depth.
12	For frozen ground, over excavation of the organic soil layer was assumed (generally 1.5 m) although the thickness identified in the field was relatively low. Frozen ground would be challenging to excavate without larger masses rising in the operation, over excavation would occur. It would not be possible to separate frozen organic soils from frozen inorganic soils.
16	The frozen ground can be considered on average 1.5 m deep and in estimating it should be assumed that once raised this material is removed for disposal
Q: What are actual (measured) frozen soil depths in December and January? At what time (month) are frozen soil depths of 1.5 m reached? 
A: We don’t have measured depths of frozen ground throughout the site and have used both published information (which extend below 1.5m of frozen ground). In addition, practical knowledge was included from individuals familiar with excavation in local soils during this time of year (i.e. North Spur work, HVac transmission line foundations). Removing root systems may also extend the depth but we have assumed this number as a reasonable average for the overall conditions and construction requirements.
Q: It is recognized that in this region, sandy soils found below the organic layer do not freeze solid when they have a low moisture content. Given this, and that the organic soil layer is generally quite thin, is it realistic to assume a 1.5m excavation depth for winter?
A: From our discussions with those experienced with local soil conditions, including the typical root depths, we believe this is a realistic average. Removing the insulating snow cover/vegetation will also extend the depth of frozen ground. Analysis of the elevations, and slopes indicates much of the soil to be removed is in low lying areas or areas influenced by regional groundwater elevations (near surface) or localized surface water drainage. Other areas are directly adjacent to water courses. Soils in these areas will have higher moisture contents, including sandy soils. Free draining sandy soils on upper slopes are likely to be easier to excavate and will likely result in shallower depths of excavation. However if these slopes are excavated to reprofile the overall excavation may be deeper to achieve the required safe engineered slope angle.  Variations from the average are allowed for in the range of the prediction. 
Q: Given the high snowfall amounts in this region, is it realistic to assume that soil removal is possible between (approximately) December 15-April 30?
A: We will be removing the snow and vegetation cover during the works. This adds to the challenges and costs but is feasible. Large storms are likely to cause delays and shutdowns and we have allowed for this in our scheduling, budgets and resources required.
11	6.1.4  It is assumed that the slopes below elevation El. 42 m amsl will be flooded by July 2019. 
11	6.3 It is assumed that all organics (trees & bushes, Horizon O [humus organic matter] and A [topsoil]) are to be removed up to El. 42 m amsl for this analysis. 
Also see top of p.12, bottom of p.13
	Q: If 39.0 m asl is the reservoir full supply level, why was it assumed that soil will have to be removed from higher elevations? 
A:  	 We have allowed up to 42m as this was part of the design assumptions provided as input. It is reasonable as the water levels will vary, including adjacent groundwater levels that will increase as a result of the reservoir fill level, wave run up and beach formation, there are also some uncertainties in the digital terrain model. This allows a margin or error. In addition, the reprofiling of slope from the edge of the soil removal will be required to ensure the reservoir perimeter is stable and suitable for long term operation.  This is similar to the north spur stabilisation approach, where slopes were reduced and stabilized. 
12	For non-frozen excavations, it is possible to reduce the depth of excavation but it is still highly likely that some over excavation would occur. First the depth of excavation would proceed until all organic soils are removed. Secondly, earthmoving equipment performing large earthworks would be unlikely to achieve accuracies higher than 100 mm over dig and probably higher. Finally, the nature of soils and the interaction with trees (root balls) make the depths excavated much larger than the shallow estimated provided in the ELC assessment. We have assumed a minimum excavation of 0.5 m will occur across the site in unfrozen conditions.
	Q: What options are available to remove soil shallower than 0.5 m thick and what are their minimum depth tolerances? What is their typical soil clearance rate (area/volume) per day?
A: For large civil engineering equipment this would be very challenging. Much smaller equipment working slowly may be able excavate less or separate organic from inorganic but these would all involve rates of production that are at least one and probably two or more orders of magnitude slower. In addition, root balls and extending roots would need to be removed; these could be considerably more than the 0.5m allowed for as an average. 
	Q: Assuming the objective is NOT to remove ALL organic (soil) material, but only the top 30 cm of soil regardless of organic content, could this be achieved with an accuracy within 10 cm?
A: If the tolerance for removing organic material such as roots and soil  were relaxed and effectively “defects” or “variations” were allowed there may be an opportunity to reduce depths. However, the rate of production would be considerably lower with delays for inspections and approvals with associated standing time increased. In addition, an area may be cleared and require additional work after initial clearance which will bring construction equipment back to an area identified as “cleared” in a preliminary assessment by the contractor. These are likely to be costly and disruptive to production. They are also a likely a source of dispute and increased cost and delay in the contract.
For the wetland ELC, the estimated reported depth (AMEC 2008) is 0.08 m. These appear low and may not account for channels, muskeg and soft inorganic clays which may need to be excavated to provide access. We have assumed in the frozen and non-frozen case that an average depth of 2.2 m will be removed where this ELC is encountered.
Q: What data inform the estimate of 2.2m soil depth for all wetland types?
A: Wetlands often have deeper deposits. The depth indicated is very shallow and seems unlikely to be the maximum depth of deposit; deposits often have built-up over long periods and are substantial in channels. It is possible that the shallower areas were tested and that the deeper areas were inaccessible and not tested. The number is a preliminary assumption for costing and resource estimation. Ground truthing may change this number. The % of total volumes to be moved from this source is relatively small.  The next phase of the analysis may also determine that capping may be a more feasible mitigation strategy for these areas. 
13	There will be no tree planting, hydro seeding above El. 42 m amsl and only 0.5 m sandy clay protection is assumed at the finished slope. Below El. 42 m amsl, there will be no planting or seeding. 
13	Finished regraded surfaced will be covered with a 0.5 m inorganic clay/sand mix to provide limited erosion protection and to allow vegetation to regrow on upper slopes (above El. 42 m amsl).
	Q: Please confirm that the current plan includes a 0.5 m thick cover of sandy clay over all areas where vegetation and organic soils horizons have been removed. Where is this material (sandy clay) coming from?
A: Yes, disturbed areas above 42 m amsl would require protection/stabilization with sandy clay or similar materials which would allow the re-establishment of vegetation. This is to be applied above the 42m elevation line. The material will come from the excavations across the site and borrow pits.
14	6.6 Site drainage
Sedimentation ponds to be built on average, every 1.5 km along the shore line with a range of 1 km to 2 km. Sedimentation ponds are temporary and intended as mitigation for sedimentation from surface erosion which will occur before reservoir fill. Surface drainage measures (such as ditches and culverts) will be constructed on the slopes to limit sheet flow on surface and will be temporary with maintenance limited to the period to reservoir fill. Water crossings will be temporary structures wherever possible and will be removed when an area is cleared. An allowance has been made for the use of culverts for identified crossings but “bailey” bridges (WJ: trusses) may be more appropriate for some locations.
20	In order to identify sensitive clay throughout the future reservoir area available GIS data for 3 soil types – glaciofluvial, glaciomarine and till was considered.
Q: If sensitive clays have a marine origin (that is, deposited in a marine environment during deglaciation and high deglacial sea levels), then you should only expect them to be associated with the surficial geology unit called “glaciomarine”. Till and glaciofluvial surficial geology units, if mapped appropriately, should not contain sensitive clay. Why was the presence of till and glaciofluvial surficial units (at the surface) used to indicate sensitive clay? 
A: Materials are often logged incorrectly when of similar origins or when done for a high level study. The extents are often broadly correct for the geological setting but the detail and local variation can be significant to engineering projects. Therefore some assumptions have been made in the absence of ground truthing for this project. Isolated points of observed deposits and some surface sampling would have been used to develop the inputs to the ground model. The survey of materials in the valley has been done at a high level and there is significant variation likely to be found between what was provided from published sources, what has been assumed and what is encountered. In planning the removal of the materials and achieving the schedule we have had to assume that the geology is likely unfavourable. Ground truthing and investigation when incorporated into a detailed design of slopes will refine the slopes required. This may raise or lower the volumes assumed.
23	Water Management
Drains will be constructed once roads are built and clearance is completed. No permanent pipes will be left in place. As mentioned in the assumptions, sedimentation ponds are to be built every 1-2 km on both banks of the river. Sedimentation ponds are temporary to deal with freshet and reservoir fill. Temporary surface drainage measures will be constructed on the slopes to limit erosion. Permit and licenses for the design (including discharge to the river) are assumed to be received before the start of construction 
Q: How will the sedimentation ponds function? From the drawings on page 79 it looks as if the ponds are orientated perpendicular to the river and can hold approximately 12,500 m3 (100x25x5 m) of water (runoff) before they start discharging into the river via overflow on the downhill side; is this correct? Due to their orientation with the short side facing, the working distances between ponds will be in the range of 1-2 km (see Section 6.6). Will ditches and culverts positioned such that their run-off will end up in the sedimentation ponds? If yes, how will the concentrated runoff from these linear structures be managed in order to prevent erosion of pond berms? Are the ponds also meant to be settling ponds for solids generated during excavation (which will reduce capacity over time)? Is it planned to periodically excavate the sedimentation ponds? 
A: The orientation and details will be developed during the design. They are unlikely to be rectangular and will be designed to accommodate local run off and drainage. A high level design concept has been presented for the purpose of assessing feasibility, resources and costs. The run-off will be directed to the ponds where there will be a period of retention and sedimentation will occur. The details of the design will be developed at later stages. However it is considered unlikely that the ponds will fill with sediment during the period of maintenance that may occur. However, a small crew of excavators and haul trucks are available in the budget should this be required. In addition catch pits will form part of the surface management system during operation, these will intercept some of the sediment entrained by runoff/erosion. Details of the erosion control and surface water management will be development through the design stages.

38, 39	Recommendation and Conclusions
	“The clearance of all organics (trees, brush and organic soils) from the footprint of the FSL is costly and unlikely to be achievable within the schedule to allow first power in July 2019.” (p. 38)
	“The project may be achievable in one year with sufficient lead time for planning, engineering, procurement and regulatory requirements (consultation and approval).” (p. 39)

	Q: Why does the report conclusion (p. 39) appear to contradict the statement in the first sentence of the second paragraph in the Discussion (p. 38)? 
A: While feasible that the project can be achieved (enough money and resources could result in success) it is a very difficult task to achieve. Mobilising the resources alone will be a tremendous effort requiring a significant proportion of the engineering equipment of contractors in the Atlantic Provinces and beyond. As this would be for a very short duration it is an unattractive prospect for contractors unless highly compensated. In addition, any unforeseen conditions that may occur during the project could prevent the project from being delivered on time.
 It is important to note that this phase of the study covered complete soil and vegetation removal, the next phase of the work will focus on target areas, which will likely reduce many to the larger risk factors, improving the feasibility.   
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