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NOVA SCOTIA AQUACULTURE REVIEW BOARD 

IN THE MATTER OF: Fisheries and Coastal Resources Act, SNS 1996, c 25 

- and - 

IN THE MATTER OF: An Application by KELLY COVE SALMON LTD. for a boundary 
amendment and two new finfish aquaculture licenses and leases
 for the cultivation of Atlantic salmon (Salmon salar) – AQ#1205x, 
AQ#1432, AQ#1433, in Liverpool Bay, Queens County 

Affidavit of Ramon Filgueira, PhD affirmed on February 19, 2024 

I affirm and give evidence as follows: 

1. I am Ramon Filgueira, PhD of Hubley, Nova Scotia. I am an Associate Professor in the 

Marine Affairs Program of the Faculty of Science at Dalhousie University. 

2. I have personal knowledge of the evidence affirmed in this affidavit except where 

otherwise stated to be based on information and belief. 

3. I state, in this affidavit, the source of any information that is not based on my own personal 

knowledge, and I state my belief of the source. 

4. I have received and reviewed the following affidavits and reports: 

(a) Dr. Peter Cranford attached as Exhibit A to his Affidavit affirmed on January 18, 

2024 and filed in this proceeding by the Intervenor Region of Queens Municipality 

(the “Cranford Report”); and 

(b) Inka Milewski attached as Exhibit A to her Affidavit affirmed on January 15, 2024 

and filed in this proceeding by the Intervenor Group of 22 Fishermen (the 

“Milewski Report”). 

5. Kelly Cove Salmon (“KCS”) has requested my independent expert opinion in response to 

the opinions expressed in the Cranford Report and the Milewski Report. 

6. My response to the Cranford Report and the Milewski Report is attached as Exhibit A.  

NSARB-2023-001-AFF-005
RECEIVED February 20, 2024

EXHIBIT 062
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Rebuttal to the Reports of Inka Milewski and Dr. Peter Cranford 

Ramon Filgueira, PhD 

February 19, 2024 

1. At the request of Kelly Cove Salmon (“KCS”), I have received and reviewed the report of 

Inka Milewski which is attached as Exhibit A to her Affidavit affirmed on January 15, 2024 

and filed by the Intervenor the Group of 22 Fishermen (the “Milewski Report”) and the 

report of  Dr. Peter Cranford attached as Exhibit A to his Affidavit affirmed on January 18, 

2024 and submitted by the Intervenor Region of Queens Municipality (the “Cranford 

Report”) regarding the potential expansion of KCS’s operations in Liverpool Bay. Ms. 

Milewski’s work focuses on the potential effects of farming on lobsters and the potential 

benthic effects caused by organic loading. Dr. Cranford also focuses on benthic effects, 

particularly on the current methods to assess those potential effects.  

2. In this report, I provide my opinion on the Milewski Report and the Cranford Report. In the 

following paragraphs, I will summarize my major conclusions, which I have outlined around 

two themes: “aquaculture-lobster interactions” and “organic loading”. I conclude the report 

with a brief summary and a reflection on aquaculture regulations and monitoring. 

(1)  Aquaculture-lobster interactions.  

3. The work in Port Mouton (Loucks et al. 2014 and Milewski et al. 2018) has fundamental 

scientific flaws. Some of them were highlighted in Grant et al. (2016). While Milewski et 

al. partially addressed the spatial issue by inferring the differences to the Port Mouton area 

as a whole rather than on a specific zone of Port Mouton, and by considering the potential 

effect of temperature in their analyses, there are still significant weaknesses that impede 

the authors from implying causality on the potential lobster-farm interactions. 

4. The authors state that Capture Per Unit of Effort (“CPUE”) accounts for differences in 

effort between regions and years; however, the authors do not know the total effort of the 

fishery, which is crucial for using CPUE as a reliable metric. The information about the 

fleet was not disclosed by Loucks et al., but Milewski et al. state: 

Approximately 40 boats, with a crew of 2−3 fishers per boat, land 
lobster in Port Mouton Bay. We recruited up to 15 boats and ~30 
fishers (depending on the year) who had fished full or part-time in 
the bay to participate in this study. 
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5. Engaging a part of the fleet would not be an issue if all boats operated in the same way 

(number of hauls per boat) and the total number of boats was known; however, based on 

data from their Table 1 (see below), it is evident that the number of hauls per boat is not 

constant over time (and probably changes across boats) and consequently the total effort 

is unknown. Not knowing the total effort of the fleet invalidates the use of CPUE as the 

different effort over the years, and not the farm, could impact catches.   

Table 1. Adapted from Milewski et al. 

6. A second issue concerns the limited period to evaluate the interactions, the last two weeks 

of May: 

During the spring portion of the fishery (last 2 wk of May), lobsters 
are known to migrate into Port Mouton Bay as water temperatures 
increase. 

7. As temperature changes from year to year, the phenology of the lobster migration is 

expected to change. Beyond temperature, other large-scale variables could impact the 

assessment carried out in such a small temporal window. Therefore, limiting the sampling 

to two weeks introduces uncertainty in the analysis. A more robust approach should 

integrate the whole fishing season. 

8. Beyond these fundamental aspects, the data published by Milewski et al. has 

inconsistencies. For example, the figure posted below from the supplementary materials 

includes 5 data points for the feeding stage despite the authors only having data for 4 data 

points during that stage. Similar inconsistencies appear in other figures. 
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Figure 2. Extracted from Milewski et al. supplementary information 

9. The conceptual flaws and inconsistencies suggest that the work carried out in Port Mouton 

cannot be used to infer any effect of the farm on the lobster fishery. My analysis does not 

imply that these effects cannot exist, but it indicates that if they exist, they cannot be 

proven with the studies by Loucks et al. or Milewski et al.  

(2)  Organic loading 

10. The Cranford Report strongly focuses on regulations and, in particular, on the issues of 

the ion-selective electrode potentiometry (S-2
ISE) method as a monitoring tool. I cannot 

agree more with Dr. Cranford that the UV spectrophotometry method (S-2
UV) is better for 

that purpose. I also want to note that I cannot provide a rigorous scientific opinion 

regarding the bias of the S-2
ISE based on the data presented by Dr. Cranford in Figure 3. A 

type II linear regression analysis would be needed to evaluate if the slope and intercept of 

the regression differ statistically from 1 and 0, respectively, which would inform about the 

agreement of both methods and the accuracy of the S-2
ISE method. I think that it is important 

to note that based on the figure below, the S-2
ISE does not seem to have a strong bias 

toward always predicting lower sulfide values as the number of samples in the figure is 

well balanced above and below the diagonal (green dashed line). No matter what, based 

on the work published by Dr. Cranford, it seems that the precision of the S-2
ISE is lower, 

and the S-2
UV method is superior. 
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Figure 3. Adapted from Dr. Cranford’s report. The green dashed line represents a perfect 

agreement between both methods. 

11. Dr. Cranford also suggests new thresholds to link free sulfides with other “Ecological 

Quality Status” (Figure 6 in the Cranford Report). Although the figure comes from Cranford 

et al. 2022, the calculation of the thresholds comes from Cranford et al. 2020. The figure 

below, from Cranford et al. 2020, represents the relationship between AMBI (the AZTI 

Marine Biotic Index), a well-known index for assessing benthic impacts, and the values of 

free sulfides measured with the S-2
UV method. The r2 of the relationship is 0.399, which 

indicates that free sulfides only explain ~40% of the variance of AMBI. Based on Cranford 

et al. 2020, it is also difficult to determine the selection of the chosen regression as Table 

3 only indicates that the “best-fit equations” are plotted, and the methods do not indicate 

the criteria to select the best model, only that “dynamic curve-fit algorithm in SigmaPlot” 

but to the best of my knowledge, the user ultimately determines the model. Given the 

dispersion of the data and the logarithmic scale, choosing a different regression model 

could heavily impact these thresholds. Despite these nuances, it is crucial to consider this 

uncertainty to establish thresholds as sulfides only explain 40% of the variance. In fact, 

based on that low r2, the use of sulfides, independently of the method, could be challenged 

as an indicator of the benthic status. 
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Figure 4. Figure 7a From Cranford et al. 2020. A 200µM sample can range from excellent 
status to bad, highlighting the challenge to correlated both metrics 

12. Dr. Cranford also stated that “State-of-the-art numerical modelling methods employed 

worldwide specifically to address the regulatory requirement to predict contours of the 

depositional footprint of BOD matter have consistently failed to match observations of 

benthic organic enrichment and community impacts”. Again, as an ecosystem modeller, I 

cannot agree more, models have failed, but models have also provided excellent results. 

As George Box stated, "All models are wrong, but some are useful".  

13. What is interesting from my perspective is that after recognizing the complexity of 

predicting organic deposition and the plethora of variables that could impact these 

predictions, Dr. Cranford extrapolates from a study in Scotland (Fox et al. 2023) to 

estimate the extension of the hypoxic area in Liverpool Bay. Although Dr. Cranford states 

that this is a “first order calculation”, Dr. Cranford compares that calculation with the 

estimations from Aquamodel, a state-of-the-art modelling platform used and validated in 

many aquaculture sites across the world (http://www.aquamodel.net/) which includes 

bathymetry, water circulation, and farming practices among others. Therefore, Dr. 

Cranford’s estimation of the hypoxic/anoxic area of “68 football fields” should be 

considered in the context of that extrapolation and uncertainty, as all points made by Dr. 

Cranford to criticize models can also be applied to his calculations. 
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(3) Summary 

14. The uncertainty in Loucks et al. and Milewski et al.'s studies do not allow for inferring any 

effects on lobster CPUE caused by the Port Mouton farm. As stated above, this does not 

imply that these effects cannot exist, but they cannot prove it with their data. Regarding 

benthic loading, Dr. Cranford raises interesting points regarding the method to determine 

sulfides, regulations in general, and the constraints of mathematical models. At the 

Liverpool Bay level, Dr. Cranford’s educated guess of the impacted area could be 

challenged by multiple reasons, as discussed above. Again, this assessment does not 

imply that ecosystem-level impacts driven by organic loading will not exist in Liverpool 

Bay, but the estimations from Milewski and Dr. Cranford cannot prove those effects. 

15. This final paragraph is probably beyond what is relevant for the ARB as they need to make 

decisions in the context of current regulations, but I think that it is important to understand 

my position. As with every human activity, aquaculture will have some effects on the 

environment, and we have the duty of ensuring that these activities are done in a 

sustainable fashion. Using the best knowledge that is available to make decisions and 

robust monitoring are crucial to ensure that goal. This monitoring should be holistic and 

include all sources of knowledge, from sulfides using the best methods we have, to fishers’ 

observations who deploy traps close to aquaculture sites. It is also important to consider 

the system as a whole, recognizing that sustainability includes ecological, social and 

economic pillars. We must also acknowledge the complexity of managing these social-

ecological systems and the inherent uncertainty that affects these systems, from 

stochastic events to climate change. For these reasons, I strongly believe that all right-

holders and interest-holders should be part of the conversation and that transparency and 

effective communication are critical to reducing that uncertainty. 
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