Comments on “Evaluation of MeHg Production by Muskrat Falls Reservoir and Implications for Lake Melville – A Top-Down, Mass-Balance Approach” sent on February 25, 2018
This document has not been through a vigorous peer review process as Calder et al. 2016 has. If there are legitimate criticisms of the scientific approach or data presented in Calder et al. 2016, a formal letter to the editor of the journal should be made so that the journal can formally evaluate the scientific merits of the comments. Further, it is surprising that this document provided by Nalcor fundamentally disagrees with both the published/peer reviewed work by Calder et al. (2016) but also with the modelling of MeHg in waters and fishes of MFR carried out by Reed Harris and also contracted by Nalcor (presented to the IEAC committee on Feb 25th 2018). While Harris uses a completely different approach than Calder et al. to predict MeHg levels in water and biota of the MFR, he predicts peak MeHg water concentrations in MFR of ~0.11 ng/L and a greater than doubling of Hg concentrations in length standardized (700 mm) pike (from <0.3 ug/g to >0.6 ug/g wet weight) and whitefish (400 mm) (from ~0.1 to 0.22 ug/g) with levels in fish not returning to baseline for >30 years.
Re section “Line of Evidence 1 – Comparison of Physical and Chemical Conditions to Other Reservoirs”
[bookmark: _GoBack]Based on Table 1 in the document, the author argues that Muskrat Falls reservoir is similar in physical and chemical features to site C, which was placed in the “low MeHg impact” category, meaning that fish Hg concentrations in the reservoir will increase by <3 time,  by the 2012 Environmental Impact Assessment. The author however is missing two key physical and chemical features 1. The soils of MFR are high in OC, with data presented in Calder et al. 2016.  In fact, the authors of this document themselves state that soils of the MFR “…had an area weighted humic soil horizon thickness of 8 cm, mean TOC of 30.1% and mean inorganic Hg concentration of 0.10 mg/kg” but the authors do not cite these values in Table 1. Figure 1 of Calder et al. (2016) suggests that each additional percent OC in flooded soil is associated with an additional 0.80 ng MeHg per g of soil flooded. 2. Site C is identified as run of the river while MFR is not.  
The authors incorrectly state… “As well, another and perhaps very large portion will be demethylated, sequestered by particles or be lost in tidal exchange.” All relevant and significant loss mechanisms of MeHg during transit to lake Melville and in Lake Melville itself were included in the Calder et al. model as detailed in Schartup et al. 2015. As shown in Figure S1 of Calder et al, these MeHg loss mechanisms include photodemethylation of MeHg in surface waters, dark demethylation, particle settling, and tidal transport.
The baseline sediment data is not useful or informative because the MDL is very high (50 ng/g) and not comparable to state of the art laboratories. The IEAC has commented on this in its initial review of the Muskrat Falls Environmental Monitoring program. Natural sediment concentrations could range anywhere from <10-49 ng/g THg so this data is not useful.
Regarding the discussion of rapid renewal time on page 7: The rapid water renewal time/short water residence time in MFR will have the effect of lowering MeHg concentrations within the water column of the reservoir. However, the rapid water renewal time will not decrease MeHg in the sediments of the reservoir and the newly produced MeHg will be exported downstream more rapidly that in reservoirs with a slower flow rate/water renewal time. Both Calder et al's model (Calder et al. 2016) and Harris et al.'s model include flow rates/water renewal time and found that MeHg water concentrations in the reservoir would still increase to between ~0.11 (Harris)-0.19 (Calder) ng/L.
Comments on Line of Evidence 2: Top-Down, Mass-Balance Approach
The authors make the assumption that “1) there must exist a sufficient supply of organic carbon and Hg to sustain the Hg methylation flux rate” and suggest that Calder et al. 2016’s model also relies on this assumption, which is incorrect. This assumptions forms the basis of their calculations and argument that there won’t be a sufficient supply of inorganic and OC to sustain MeHg production in the MFR.  The authors incorrectly assume that all the HgII and OC required for MeHg production through time has to come from the newly flooded soils. Atmospheric HgII deposition and upstream river HgII inputs may both contribute highly bioavailable Hg(II) that is readily methylated in in a methylating environment, such as newly flooded soils while have the appropriate redox conditions and microbial community for Hg(II) production. Further, research has shown that in northern boreal landscapes, HgII methylation is sulphate limited (e.g., Mitchell et al 2008) and not limited by OC or inorganic HgII substrate. Thus, the author’s conclusion that “a total mass of 2.25 kg of MeHg can be generated by MFR for a period of up to 10 years” cannot be scientifically substantiated. 
Regarding 4.1 “Key Assumptions”: The authors incorrectly assume that only sulfate reducing bacteria can carry out methylation in reservoirs when they state: “It has been well established that the most important ‘raw materials’ in the Hg methylation process are organic carbon as a nutrient source for sulphate-reducing bacteria and the mass of inorganic mercury that has been sequestered by plants and stored in soils (Compeau and Bartha 1985, Hall et al. 2005, Ullrich 2011, Paranjape and Hall 2017)”. New literature has demonstrated that some iron reducing bacteria, methanogens and syntrophic, acetogenic, and fermentative Firmicutes can carry also out HgII methylation in Fe and SO4 limited aquatic ecosystems with extreme pH and salinity (Kerin et al., 2006, Hamelin et al., 2011, Gilmour et al. 2013, Yu et al. 2013). Thus HgII methylation can still occur in the absence of sulfate reducing bacteria. The implication of these new findings for reservoirs is that methylation is not only constrained to the depth horizons where sulfate reduction takes place but can occur both above (i.e., higher redox) in zone of Fe reduction and below (lower redox) where methanogenesis takes place. 
Regarding the comment: “Azimuth (2017d) analysed the labile content in humic soil from MFR and found that <1% of the humic soil was ‘labile’ or easily degradable – which is typical of boreal soils.” The IEAC reviewed this document and had many criticisms, including the small sample size, incomplete description of sampling sites, and obscure methods used for analyses of so-called “labile organic carbon”. 

