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EXECUTIVE SUMMARY 

The habitat evaluation procedure (HEP) that was used to quantify habitat losses and offsets 
for Whale Tail Pit is based on the procedure used for the 2012 NNL assessment for the 
Meadowbank Mine and incorporates refinements that have been introduced during 
subsequent work between 2014 and 2016 to develop offsetting measures for Phaser Lake. 
 
Changes to fish habitat will occur during the operations and post-closure phases of Whale 
Tail Pit. During the operations phase of the project there will be habitat losses due to 
enclosure of existing habitat within dikes and dewatering or isolation of portions of Whale 
Tail Lake and some of its tributary lakes and connecting watercourses, but there will also be 
habitat gains as a consequence of flooding terrestrial areas. Much smaller habitat losses will 
also occur in Mammoth Lake during operations as a result of diking and enclosure and in 
Nemo Lake due to the construction of a freshwater intake. The net effect of these changes 
will be an increase of approximately 67 ha in the area of aquatic habitat and an increase of 
approximately 61 habitat units. These numbers do not take into account the changes in and 
connecting channel habitat but those are small relative to the terrestrial area that is flooded. 
Overall, due to the increase in habitat area, it is expected that there will be no reduction in 
fish productive capacity during the operations phase of the project. 

Post-closure, most of the area affected during operations will revert to baseline conditions.  
The dikes will be breached, dewatered areas will be reflooded and isolated areas will be 
reconnected. The largest change from baseline conditions to post-closure is the creation of 
the pit. It has been assumed that the flooded pit will become meromictic and that the area 
over the meromictic portion will have no fish habitat value. Therefore, although the pit will 
increase the surface area of Whale Tail Lake by approximately 19.6 ha,  the number of 
habitat units present will decrease by 10.443, relative to the baseline  condition. Offsetting 
measures will be required to address these reductions. Without offsetting, reductions of 
0.005 and 0.019 habitat units are estimated for Mammoth Lake and Nemo Lake, 
respectively. 

It is anticipated that the offsetting will include both in-kind and out-of-kind habitat 
enhancement, habitat creation, and possibly complementary measures. On-site habitat 
enhancement will include capping the pit sill and infrastructure such as roads and jetties with 
coarse substrate as well as shoal creation prior to reflooding the dewatered area. Habitat 
creation will include excavation where the perimeter of the pit intersects land. Raising the 
post-closure water level is also being evaluated as a method of creating habitat post-
closure. Out-of-kind offsetting measures being considered include enhancing the connection 
between Mammoth Lake and Whale Tail Lake and creating or enhancing habitat off-site, 
possibly on the Meadowbank River near the haul road crossing. It is estimated that the 
offsetting concepts presented in this report could provide, in total, approximately 21.15 
habitat units. Thus, incorporating approximately half of this total would achieve a 1:1 ratio of 
offsetting:losses. The final offsetting plan will be developed with input from local 
stakeholders and Fisheries and Oceans Canada. 
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SECTION 1  •    INTRODUCTION 

Agnico Eagle Mines Limited: Meadowbank Division (Agnico Eagle) is proposing to develop 
Whale Tail Pit, a satellite deposit on the Amaruq property, in continuation of mine operations 
and milling of the Meadowbank Mine. The Amaruq Exploration property is a 408 square 
kilometre (km2) site located on Inuit Owned Land approximately 150 kilometres (km) north of 
the hamlet of Baker Lake and approximately 50 km northwest of the Meadowbank Mine in 
the Kivalliq region of Nunavut (Figure 1.1).  
 
 

1.1 GOAL 

The main goal of this document is to characterize the fish habitat in areas that will be directly 
altered by the Whale Tail Pit mining operations under baseline conditions and predicted 
conditions during the operations and post-closure scenarios for the Whale Tail Pit. Options 
being considered to offset residual serious harm to fish that would occur as a result of 
mining activities at Whale Tail Pit are also introduced. 
 
The approach to quantifying harm and offsetting (previously compensation) builds upon the 
methods developed for the Meadowbank mine site from 2012 through 2015.  Offsetting (at 
the time, “compensation”) options were previously proposed for losses associated with 
Phaser Lake (and other areas) in the 2012 Meadowbank no-net-loss plan (NNLP) after 
researching techniques and projects implemented at other northern mines, holding 
workshops and site visits with the local Hunter’s and Trapper’s Organization, Kivalliq Inuit 
Association and the DFO Habitat and Science & Research Departments, and reviewing the 
literature for information on effectiveness of compensation. The offsetting concepts specific 
for Whale Tail Pit were discussed with community groups during TK workshops held in 
Baker Lake in February 2016; follow-up workshops will be held in the fall of 2016 during the 
authorization phase of the project.  
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1.2 HYDROLOGIC SETTING 

The hydrologic setting of the Whale Tail pit is shown in  Figure 1.2. The lakes were assigned 
alpha-numeric codes to facilitate discussion, with the letter designating the subwatershed 
and, within each branch, the number increasing in an upstream direction. The primary study 
area is in the headwaters of subwatershed A, which bifurcates at lake A12 and drains via 
two different series of lakes and connecting channels to a large lake downstream, labelled 
DS1. Lake A17 is referred to as Whale Tail Lake. Lake A16 is referred to as Mammoth Lake 
and lake C38, in the subwatershed immediately north of the Whale Tail Pit, is referred to as 
Nemo Lake.  
 
 
There was only an interstitial flow connection during the 2015 spring freshet between three 
of the larger tributary lakes (A56, A60 and A65) and Whale Tail Lake. This was also the 
case for lakes A43 and A45 that drain to Mammoth Lake. The connection between Whale 
Tail and Mammoth Lake had only interstitial flow once spring flows subsided and water 
levels fell. This was also the case in a number of the connecting channels downstream from 
Mammoth Lake.  
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 Figure 1.2. Hydrologic setting and lake identification codes. Mammoth Lake is A16. Whale Tail Lake 

is A17. Nemo Lake is C38. 

1.3 WHALE TAIL AREA FISH COMMUNITY 

Base-line fisheries investigations conducted in Mammoth Lake, Whale Tail Lake, and 
tributary streams and lakes in 2014 and 2015 are described in C. Portt and Associates 
(2015) and summarized here. Individuals of six fish species were captured during the 2014 
and 2015 sampling (Table 1.1). These were comprised of four large-bodied species (Lake 
Trout, Salvelinus namaycush; Arctic Char, Salvelinus alpinus; Round Whitefish, Prosopium 
cylindraceum; Burbot, Lota lota) and two small-bodies species (Slimy Sculpin, Cottus 
cognatus; Ninespine Stickleback, Pungitius pungitius).  Lake Trout were the most abundant 
species in gill net catches and were captured in Mammoth, Whale Tail and Nemo Lakes and 
in seven of the smaller lakes. Round Whitefish were captured in Mammoth and Whale Tail 
Lakes and in two of the smaller lakes. Arctic Char were captured in Whale Tail Lake and in 
three of the smaller lakes. The Arctic Char are presumed to be land-locked, given the 
distance to a marine environment.  
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Table 1.1. Fish species captured in the waterbodies that will be directly altered by diking or 
flooding at the Whale Tail pit. X indicates that the species has been captured and ns indicates 
that the waterbody was not electofished. . A blank indicates that it has not. “ns” indicates that 
the waterbody has not been sampled with either gill nets  

Waterbody Lake Trout Arctic 
Char 

Round 
Whitefish 

Burbot Ninespine 
Stickleback 

Slimy 
Sculpin

A18     X X 

A19     X X 

A20 X  X    

A22 X X   X X 

A45     X  

A47  X   X  

A49      X 

A53 X X   X  

A55 X   X  X 

A62 X    ns ns 

A63 X     X 

A65 X  X  X X 

A113     X  

Mammoth Lake X  X  X X 

Nemo Lake X    ns ns 

Whale Tail Lake X X X  X X 

 

Netting catch per unit effort was low for all species. In Mammoth, Whale Tail and Nemo 
Lakes combined, average catch per unit effort in gill nets, calculated as the number of 
individuals captured per hour of soak time using a standard AEM gill net, was 0.5, 0.1 and 
0.01 for Lake Trout, Round Whitefish and Arctic Char, respectively. Large mesh hoop nets 
set between June 19 and July 13, 2015, in areas where there was thought to be potential for 
fish movement between lakes caught one Lake Trout and one Arctic Char in 3000 hours of 
soak time. In total, electrofishing 1,978 m of lake shoreline resulted in the capture of 145 
Ninespine Stickleback, 55 Slimy Sculpin, 2 juvenile Arctic Char and 3 juvenile salmonids, 
either Arctic Char or Lake Trout, which were not identified to species. There were, however, 
several isolated or nearly isolated small lakes and ponds in which no fish were captured. 
Most of these were located north of Whale Tail Lake.  

Electrofishing effort on study area tributaries during the 2015 field season totalled 24,709 
electroseconds and 3,569 m. The most abundant species in the catches was Ninespine 
Stickleback (n=469) followed by Slimy Sculpin (n=237). Low numbers of juvenile Arctic Char 
(n=13), juvenile Lake Trout (n=8), as well as one juvenile each of Round Whitefish and 
Burbot were captured in the tributaries. Juvenile Arctic Char were captured by electrofishing 
in five of the tributaries to Whale Tail Lake and juvenile Lake Trout were captured in three. 
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Large minnow traps set in tributaries caught 9 Slimy Sculpin and 1 juvenile Round Whitefish 
in 2640 hours of soak time. 

Although regionally present, no Arctic Grayling (Thymallus arcticus) or Arctic Cisco 
(Coregonus artedii) have been observed or captured in the study area. 

 

SECTION 2  •    HABITAT EVALUATION PROCEDURE 

The habitat evaluation procedure (HEP) that was used to quantify habitat losses and offsets 
for Whale Tail Pit in this report is based on the procedure used for the 2012 NNL 
assessment for the Meadowbank Mine and incorporates refinements that have been 
introduced during subsequent work between 2014 and 2016 to develop offsetting measures 
for Phaser Lake.  
 
The HEP involves the classification of habitat into ten habitat types, based on depth and 
substrate. Suitability of each habitat type is ranked between 0-1 for each of four life 
functions (spawning, nursery, foraging, overwintering) for each fish species that is (or is 
predicted to be) present. The area of each habitat type (in hectares) is multiplied by a 
habitat suitability index (HSI) and a series of weights (a species weight, a life-function weight 
and an access weight) and summed in order to derive a value in habitat units (HUs) that 
describes both the quality and quantity of habitat. These calculations are made for the 
baseline (natural, or baseline) condition and for predicted conditions during the operations 
and post-closure phases of the project. 
 
The changes in HUs among phases depend on the changes (losses or gains) in the area of 
the habitat types (10 types, by substrate and depth) that are lost and gained, and the 
suitability of each habitat type for each fish species. HUs for offsetting measures that involve 
altering habitat or access can be calculated using the same procedure. 
 
The HEP model is described in further detail below. 
 

2.1 HEP MODEL 

The HEP model used here can be described, for each fish species (spp 1-n) as: 
 
HUspp 1-n= 

∑HT 1-10 (∑sp,nu,fo,ow(HT1-10 x HSI sp,nu,fo,ow x life function weight x species weight)] ) 
x access factor x habitat co-factor 

 
 Where  HT1-10 = area (ha) of habitat types 1 through 10 

HSI sp,nu,fo,ow = habitat suitability index for each life function: 
sp = spawning use 

    nu = nursery use 
    fo = foraging use 
    ow = overwintering use 
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2.1.1 Habitat Type Area (HT1-10) 

The foundation of the HEP is the delineation of “habitat types” – the method by which habitat 
areas are grouped, and thereby mapped. The Meadowbank HEP model for Whale Tail Pit 
uses 10 habitat types, which are based on various combinations of substrate and depth. 
Habitat types 1-9 are applied to natural habitat for various combinations of substrate type 
and depth zone (Table 2.1). Habitat type 10 is applied to all non-backfilled pit areas 
(currently assumed to be the entire Whale Tail pit), independent of depth. The potential for a 
chemocline to develop and cause meromixis has not yet been evaluated but, for the 
purposes of the model, it has been conservatively assumed that meromixis will occur. 
Consequently, substrate has no relevance for habitat type 10. 
 

Table 2.1. Physical characteristics of the habitat types proposed for the Whale Tail Lake HEP. 
Note that habitat type 10 is applied to all non-backfilled pit areas, independent of depth and 
substrate characteristics.  

Habitat Type Depth Zone Substrate 
1 0-2 m Fine 
2 0-2 m Mixed 
3 0-2 m Coarse 
4 2-4 m Fine 
5 2-4 m Mixed 
6 2-4 m Coarse 
7 >4 m Fine 
8 >4 m Mixed 
9 >4 m Coarse 

10 (pit area) all na 
*Habitat type 10 is applied to all non-backfilled pit areas independent of depth. Substrate in pits is assumed to be 
coarse but has no relevance to suitability (see Section 2.1.2).  

 
In order to calculate the extents of each habitat type, depth zones and substrate were 
mapped for the entire Whale Tail Pit site, for baseline, operations and post-closure 
scenarios. The area (in ha) for each habitat type was determined by overlaying depth and 
substrate layers. All habitat type area calculations and mapping were completed by Dougan 
and Associates using standard GIS methods consistent with AEM (2012) and Phaser Lake 
offsetting plan.  

2.1.2 Habitat Suitability Index (HSI sp,nu,fo,ow) 

The habitat suitability term represents the relative quality of each habitat type for each life 
function of each fish species present in the region. In the case of this HEP, the life functions 
spawning, nursery, foraging and overwintering were considered. Habitat suitability for each 
life function is indicated through a ranking of 0, 0.25, 0.5, 0.75 or 1. HSIs for all fish species 
and habitat types used in this HEP are shown in Table 2.2, and their derivation is further 
described in AEM (2012). 
 
It has been conservatively assumed that habitat type 10 will provide no fish habitat, although 
the mixolimnion might provide habitat for pelagic fish.  
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Table 2.2. HSI values for the Whale Tail Region fish species (sp=spawning, nu=nursery, 
fo=foraging, ow=overwintering). *Habitat type 10 is applied to all non-backfilled pit areas. 
Neither Lake Cisco (Coregonus artedii) or Arctic Grayling (Thymallus arcticus) have been 
captured in any of the Whale Tail area lakes.  

Habitat  
Type 

Depth Substrate 
Arctic Char Lake Trout Round Whitefish 

SP NU FO OW SP NU FO OW SP NU FO OW 

1 <2 m Fines 0 0.25 0.25 0 0 0.25 0.25 0 0 0.25 0.75 0 
2 <2 m Mixed 0 0.25 0.25 0 0 0.5 0.5 0 0 0.75 0.5 0 
3 <2 m Coarse 0 0.5 0.5 0 0 1 0.75 0 0 0.75 0.5 0 
4 2-4 m Fines 0 0.5 0.5 0.75 0 0.5 0.5 0.75 0 0.25 1 0.75
5 2-4 m Mixed 0.5 0.75 0.75 0.75 0.5 0.75 0.75 0.75 0.5 0.75 0.75 0.75
6 2-4 m Coarse 1 1 1 0.75 1 1 1 0.75 1 1 0.75 0.75
7 >4 m Fines 0 0.25 0.5 1 0 0.25 0.5 1 0 0.25 1 1 
8 >4 m Mixed 0.5 0.5 0.75 1 0.5 0.5 0.75 1 0.25 0.25 0.5 1 
9 >4 m Coarse 1 0.5 1 1 1 0.5 1 1 0.75 0.5 0.5 1 

10* mixolimnion Coarse 0 0 0 0 0 0 0 0 0 0 0 0 

Habitat  
Type 

Depth Substrate 
Burbot Slimy Sculpin Ninespine Stickleback 

SP NU FO OW SP NU FO OW SP NU FO OW 

1 <2 m Fines 0 0.25 0.25 0 0 0 0.25 0 1 1 1 0 
2 <2 m Mixed 0 0.75 0.5 0 0.25 0.25 0.5 0 0.5 0.5 0.75 0 
3 <2 m Coarse 0 1 0.5 0 1 1 1 0 0 0.25 0.75 0 
4 2-4 m Fines 0 0.25 0.25 0.75 0 0 0.25 0.75 0 0 0.5 0.75
5 2-4 m Mixed 1 0.5 0.75 0.75 0.25 0.25 0.5 0.75 0 0 0.25 0.75
6 2-4 m Coarse 0.75 0.5 1 0.75 0.75 0.75 1 0.75 0 0 0.25 0.75
7 >4 m Fines 0 0 0.25 1 0 0 0 1 0 0 0 1 
8 >4 m Mixed 1 0 0.75 1 0 0 0.25 1 0 0 0 1 
9 >4 m Coarse 0.75 0.25 1 1 0.5 0.5 0.5 1 0 0 0 1 
10 mixolimnion Coarse 0 0 0 0 0 0 0 1 0 0 0 0 

Habitat  
Type 

Depth Substrate 
Lake Cisco Arctic Grayling  

SP NU FO OW SP NU FO OW     

1 <2 m Fines 0 0.25 0.5 0 0 0.25 0 0     
2 <2 m Mixed 0 1 1 0 0 0.25 0.25 0     
3 <2 m Coarse 0 1 1 0 0 0.5 0.25 0     
4 2-4 m Fines 0 0.25 0.75 0.75 0 0 0.5 0.75     
5 2-4 m Mixed 0.25 0.5 1 0.75 0 0 1 0.75     
6 2-4 m Coarse 0.75 0.75 0.75 0.75 0 0 1 0.75     
7 >4 m Fines 0 0 0.75 1 0 0 0.5 1     
8 >4 m Mixed 0.5 0.25 1 1 0 0 1 1     
9 >4 m Coarse 1 0.25 0.75 1 0 0 1 1     
10 mixolimnion Coarse 0 0 0 0 0 0 0 0     

 

2.1.3 Life Function Weight 

This HEP values all life functions equally, with a weight of 0.25 each assigned for spawning, 
nursery, foraging and overwintering. 
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2.1.4 Species Weight 

The overall species weights used in this method sum to 1 across species. The species 
weights for various Meadowbank offsetting plans are comprised of a biomass weighting and 
a fishery value weighting:  
 
 Species weight = (biomass weight/2) x (fishery weight/2) 
 
As a refinement of this approach, it is proposed that an aboriginal fishery value be included 
in this calculation for the Whale Tail pit offsetting calculations, with the species weights 
calculated as: 
 
Species weight = (biomass weight/3) x (fishery weight/3)x (aboriginal value/3) 
 
The aboriginal value would be determined in consultation with the community and these 
consultations have not yet taken place. Therefore, the calculations in this conceptual 
offsetting plan only incorporate biomass weight and fishery weight. 
 

2.1.4.1 Biomass Weight 

For applications of this method at the Meadowbank site lakes, the proportional biomass 
observed in fish-outs of lakes that have been drained has been used as the biomass 
weights with a minor portion (1%) of the total biomass assigned to each of the small-bodied 
species that are present, but which are not captured during the gill nets that are used for the 
fish-outs. These are considered to be the best available estimates of relative biomass for the 
larger Whale Tail lakes as well, given the geographic proximity to Meadowbank and the 
similar suite of fish species present.  The relative biomass from the Vault Lake fish-out, with 
1% of total biomass assigned to slimy sculpin and ninespine stickleback (Table 2.3) have 
been used in these calculations. The biomass weight could be revised based on the relative 
biomass values for Whale Tail Lake after the fish –out of the dewatered basin. 
 

Table 2.3. Biomass, fishery and overall species weights for each Whale Tail pit fish species. 

Species Biomass Weight 
Fishery 
Weight 

Overall Species 
Weight 

Arctic char 0.053 0.063 0.0580 
Lake trout 0.613 0.735 0.6736 
Round whitefish 0.298 0.202 0.2502 
Burbot 0.016 0.000 0.0082 
Slimy sculpin 0.010 0.000 0.0049 
Ninespine stickleback 0.010 0.000 0.0049 
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2.1.4.2 Fishery Weight 

DFO’s Fisheries Protection Policy Statement (DFO, 2013) indicates that the goal of the 
current Fisheries Act is to manage threats to the sustainability and productivity of Canada’s 
commercial, recreational and aboriginal (CRA) fisheries. According to Section 2(1) of the 
Fisheries Act, CRA fisheries are defined as: 
 

 Commercial, in relation to a fishery, means that fish is harvested under the authority 
of a licence for the purpose of sale, trade, or barter. 

 Recreational, in relation to a fishery, means that fish is harvested under the authority 
of a licence for personal use of the fish or for sport. 

 Aboriginal, in relation to a fishery, means that fish is harvested by an Aboriginal 
organization or any of its members for the purpose of using fish as food, for social or 
ceremonial purposes, or for purposes set out in a land claims agreement entered into 
with the Aboriginal organization. 

 
No commercial fisheries are present in the Project area. Traditional knowledge reports (e.g. 
Proposed All-weather Exploration Road from the Meadowbank Mine to the Amaruq Site - 
Baseline Traditional Knowledge Report – December 2014) generally indicate little fishing 
has historically occurred in the Project lakes area, but the Whale Tail Lakes are 
conservatively assumed to support an Aboriginal fishery. While in theory a recreational 
fishery (i.e. fishing under a sport license issued to persons who are not beneficiaries of the 
Inuit Land Claims Agreement) could occur anywhere in Nunavut, use of the Project lakes for 
this purpose has not been reported. However, the fishery weights derived from catch 
surveys used here (as explained below) are expected to reflect the combined value of each 
species for both recreational and Aboriginal fishing purposes. The same approach was 
applied to the Meliadine Lake ecotype for the Meliadine Project (Fisheries Screening 
Assessment and Offsetting Plan - Meliadine Gold Project, Nunavut. Golder Associates; June 
2015). 
 
Fishery weights were calculated based on information about local fishing practices by 
residents of Baker Lake collected through annual surveys from 2007 – 2013 (see 2013 
Meadowbank Annual Report, Appendix G13, 2013 Hamlet of Baker Lake Harvest Study – 
Creel Results). The fishery weights are the relative proportion of the total number of fish kept 
accounted for by each of the kept species. The proportion of the creel that was composed of 
Lake Whitefish (Coregonus clupeaformis) in the Baker Lake creek was assigned to Round 
Whitefish for the calculation and the proportion of the Baker Lake creek that was comprised 
of Arctic Grayling (0.001) not included in the calculations. When compared to creel 
information from some other communities, there is a greater importance of Lake Trout 
compared to Arctic Char for the local Aboriginal fishery of Baker Lake. A review of traditional 
knowledge reports (Meadowbank Gold Project - Baseline Traditional Knowledge Report – 
October, 2005; Proposed All-weather Exploration Road from the Meadowbank Mine to the 
Amaruq Site - Baseline Traditional Knowledge Report – December 2014) confirms the 
general results of these surveys. 
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2.1.5 Access Factor 

In a workshop conducted in February, 2012 (The Basic Concepts of No Net Loss 
Accounting - February, 2012) Dr. Charles K. Minns suggested the use of an access factor 
when fish assemblages are expected to change in the offsetting scenario. According to this 
concept, the access factor is 1 for any species present in the habitat area, and 0 for any 
species not present. Each species receives an access factor in both the loss and gain 
calculations. Therefore, the opening of access to a habitat area for a species (that did not 
have access previously), results in an increase of habitat units. Similarly, the loss of access 
results in a loss of habitat units. These gains or losses may be complete (i.e. affect all 
species), or partial (only some species are affected). Note that presence or absence of a 
species in loss calculations is based on surveys in the affected habitat area, whereas 
presence or absence in an offsetting scenario where access is altered is anticipated and 
would need to be confirmed after access is altered, as part of compensation monitoring.  
 

Table 2.4. Access factor theoretically applied to each species for habitat loss and gain 
calculations, based on presence/absence (or anticipated presence/absence, for offsetting 
projects). 

Scenario 
Access Factor 
Losses Gains

Species Present 1 1 
Species Not Present 0 0 

 
 
Typically, the access factors applied are based on the observed presence/absence of each 
species during baseline monitoring studies (AEM, 2012, 2013, 2016). The fish species 
captured during base line studies in 2014 and 2015 in the Whale Tail area lakes that will be 
directly affected by the project are presented in Table 1.1. In some lakes no fish were 
captured and in others only small-bodied fish were captured. To be conservative, for the 
conceptual level calculations in this report it has been assumed that all six of the fish 
species that were captured in one or more of the Whale Tail lakes have access to all of the 
lakes that will be directly affected by the project. Additional field investigations are planned 
to further assess presence/absence in lakes where fewer species or no fish, were captured. 
If confidence is developed that some or all species are absent from certain waterbodies an 
access factor of zero may be applied in subsequent iterations of the offsetting calculations. 
 

2.1.6 Habitat Co-factor 

The habitat co-factor represents any changes to non-mapped habitat quality (thermal, 
hydrological, biological or chemical regimes) that will occur in the fish habitat in question as 
a result of impacts or offsetting. The use of this factor is suggested by Dr. Ken Minns, and 
his suggested values as presented in a workshop for DFO in February, 2012 (see Section 
2.1.5), are shown in Table 2.5. 
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Table 2.5. Habitat co-factor for various pre- and post-compensation scenarios, according to 
Minns, 2012. 
Change in 
regime 

Description 
Baseline 

conditions factor  
Post-closure 

factor  

Degradation  
(expected) 

Thermal, hydrologic, chemical 
and/or biological regime shifts 
away from preferred state for 
fish habitat 

1 > 0 and  < 1 

No change - 1 1 

Enhancement  
(anticipated or 
proposed) 

Thermal, hydrologic, chemical 
and/or biological regime 
expected to shift towards 
preferred state for fish habitat 

> 0 and  < 1 1 
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SECTION 3  •    CHANGES IN HABITAT 

The proposed approach to mining the Whale Tail Pit is to build three dikes in order to isolate 
the pit area. The area within those dikes would be dewatered to allow mining to occur. When 
mining is completed, the dikes would be breached, allowing the pit to flood and water 
elevations to return to baseline conditions. The proposed sequence of changes are shown in 
Figures 3.1 to 3.4. 
 

3.1 CHANGES FROM EXISTING CONDITIONS DURING THE OPERATIONS PHASE  

The area to be enclosed by dikes and dewatered during mine operations includes the 
northern basin  of Whale Tail Lake and a small portion at the east end of Mammoth Lake as 
well as the watercourse between those two lakes. There is a surface connection between 
the two lakes via this watercourse during the spring and early summer when water levels are 
high but only interstitial flow later in the year when water levels are lower. No fish were 
captured in hoop nets set in this connecting channel between June 19 and July 13, 2015.  
 
An area to the north of Whale Tail Lake that includes a number of small lakes and ponds 
which currently drain to Whale Tail Lake would be isolated by the north dike. In this area, 
referred to as the north-east pond, the water level would be allowed to rise, resulting in the 
flooding of some terrestrial areas. This area would drain to Nemo Lake. It has been 
assumed that fish from outside would not have access to the north-east pond and it has also 
been assumed, at this time, that due to the limited amount of deep habitat, fish may not 
survive the winter in this pond. Therefore it has not been assigned any habitat value during 
the operations phase. 
 
South of the Whale Tail Dike that bisects Whale Tail Lake, the water level would rise to 156 
masl. This would result in the flooding of terrestrial areas so that a number of lakes that are 
now discrete and connected to each other or to Whale Tail Lake (South Basin) by 
watercourses (lakes A55, A65, A62, A63, A18, A19, A20, A21 and A22) would become 
contiguous. This larger contiguous waterbody is referred to in this document as the 
expanded Whale Tail Lake (South Basin). This area would drain to Mammoth Lake via a 
connecting channel constructed between the expanded Whale Tail Lake and Lake A45 and 
a connecting channel between Lake A45 and Mammoth Lake. A watercourse already exists 
between Lake A45 and Mammoth Lake; it has not yet been determined if it will be necessary 
to modify that connection. 
 
A number of existing watercourses would be flooded during the operations phase; others, 
within the diked area, would be dewatered. Lake A53, east of Whale Tail Lake, currently 
drains to the portion of Whale Tail Lake that would be dewatered. A new watercourse would 
be constructed to convey this flow to Whale Tail Lake south of the Whale Tail Dike. In 
addition to the alterations within the Whale Tail Lake and Mammoth Lake drainages, a water 
intake jetty would be constructed in Nemo Lake. 
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3.2 CHANGES FROM EXISTING CONDITIONS FOLLOWING MINE CLOSURE  

Based on current Whale Tail Pit mining plans, it is assumed that the dikes would be 
breached and water levels would return to pre-mine elevations following mine closure by 
2029 and, therefore, the aquatic habitats would revert to their pre-mine condition with the 
following exceptions: 
 

1. The area of Whale Tail Lake will be increased by 19.57 ha as a consequence of 
terrestrial areas being excavated as part of the pit. 

2. The portion of Whale Tail Lake that was excavated as part of the pit will be much 
deeper than it was prior to mine development (and is classed as Habitat Type 10). 

3. The Whale Tail Dike will be breached but not removed following mine closure. 
Therefore it will continue to occupy a portion of what was previously Whale Tail Lake. 
(For the purposes of habitat calculations, it has been assumed that a 100 m wide 
breach will be created in the Whale Tail Dike that bisects Whale Tail Lake). 

4. The Mammoth Dike that isolates the eastern end of Mammoth Lake will be reduced 
in height, so that it is in the 0 m – 2 m depth range. 

5. The North-east Dike will be breached at the locations where watercourses existed 
pre-construction, so that the watercourses are re-established and the lakes and 
ponds are reconnected to Whale Tail Lake through approved access road culverts. 

6. The channel connecting the expanded Whale Tail Lake to Lake A45 will revert to 
terrestrial habitat. 

7. The outlet of Lake A45 will be restored to its pre-construction elevation (if it was 
modified). 

8. The watercourse connecting Lake A53 to WhaleTail Lake will be restored to its 
original channel. 

9. The jetty for the freshwater intake in Nemo Lake will remain in its operations phase 
condition. 

 
 

3.2.1 Habitat Area and Habitat Units Calculation 

The depth zones in the study area lakes for the baseline (existing) condition are shown in 
Figure 3.5. Substrate zones (fines, mixed, coarse) for the study area lakes under baseline 
conditions are shown in 3.6. The extents of habitat types 1-9 were calculated by overlaying 
substrate and depth maps and are shown in Figure 3.7. Lake shorelines for the baseline are 
based on the CANVEC mapping. For Nemo Lake, the substrate and depth were only 
determined for the area in the immediate area where the freshwater intake jetty will be 
constructed. 
 
For the operations phase, the extent of flooding was calculated based on a 156 masl 
elevation for the expanded Whale Tail Lake and the depth was calculated based on that 
elevation and using the contour mapping and bathymetry provided by Agnico Eagle. The 
substrate for the flooded terrestrial areas was assigned based on the ecological land 
classification community types, as shown Table 3.1. The dike side slopes and the 
freshwater jetty in Nemo Lake will have coarse substrate. No depth or substrate have been 
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assigned yet to the constructed channel connecting the expanded Whale Tail Lake to Lake 
A45 or to the connection between Lake A45 and Mammoth Lake and these have not been 
included in the operations phase habitat area calculations thus far. Lake A45 has also not 
been included in those calculations, pending determination of the depth at which it will be 
maintained. 
 

Table 3.1. Substrate category assigned to flooded terrestrial areas based on the terrestrial 
ecological land classification community types that are present under baseline conditions. 

Substrate category ELC Community Type 
Coarse Boulder/gravel 

Lichen/rock 
Fine Graminoid tundra 

Wet graminoid 
Sand 

Mixed Graminoid/Shrub tundra 
 Heath tundra 
 Heath upland 
 Heath upland/rock complex 
 Lichen tundra 
 Shrub tundra 
 Shrub/heath tundra 

 
The depth zones in the study area lakes for the operations phase are shown in Figure 3.8. 
Substrate zones (fines, mixed, coarse) for the study area lakes under baseline conditions 
are shown in 3.9. The extents of habitat types 1-9 were calculated by overlaying substrate 
and depth maps and are shown in Figure 3.10.  
 
The depth and substrate following closure and reflooding of the pit, in the absence of any 
measures to offset for harm to fish habitat, are shown in Figure 3.11 and Figure 3.12 
respectively. Based on current Whale Tail Pit mine plans, for these calculations it was 
assumed that the substrate within the area that was dewatered, except for the pit and the 
portions of the Whale Tail Dike that remains, would revert to the same depth and substrate 
categories that were present under base-line conditions. The extents of habitat types 1-9 
were calculated by overlaying substrate and depth maps; the entire pit area was assumed to 
be habitat type 10. The post-closure extents of habitat types 1-10 are shown in Figure 3.13.  
 
Changes will also occur to a number of tributary watercourses or connecting channels 
between lakes, that will either be converted to lake habitat due to flooding, or dewatered 
during the operations phase (Figure 3.14). The lengths of existing stream habitat that will be 
affected, with the exception of changes due to the increase in flow in watercourse A45-A16, 
are shown in Table 3.3. The increases in stream habitat resulting from the creation of the 
new alignment of watercourse A53-A17 and the creation of watercourse A20-A45 have not 
been determined, and none of the changes in stream habitat have been included in the 
calculations of habitat area and habitat units that follow. 
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The change in habitat area and total habitat units for the operations and post-closure 
conditions, relative to the baseline conditions are presented in Table 3.2. The total area and 
the number of habitat units that are present under base-line, operations and post-closure 
conditions are provided by habitat type for Whale Tail Lake and its tributary lakes, Mammoth 
Lake and Nemo Lake in Appendix A.  

Table 3.2. Summary of changes from base-line conditions in the number of hectares of fish 
habitat and the number of habitat units for operations and post-closure conditions. Lake A45 
is included in the baseline and post-closure calculations for Whale Tail Lake and tributary 
lakes, but is not included in the operations calculations.  

Waterbodies Project Phase 

Change from baseline

Hectares 
Habitat 
Units 

Whale Tail Lake and tributary 
lakes 

Operations 68.156 61.641 
Post-closure 19.588 -10.443 
Post-closure excluding Habitat 
Type 10 -23.850 

Mammoth Lake Operations -1.327 -0.525 
Post-closure -0.013 -0.005 

Nemo Lake Operations -0.183 -0.019 
Post-closure -0.183 -0.019 

Total Operations 66.646 61.097 
Post-closure 19.392 -10.467 
Post-closure excluding Habitat 
Type 10 -24.046 -10.467 

 

Table 3.3. Length of watercourses altered from baseline conditions during operations. The re-
alignment of watercourse A53-A17. The creation of watercourse A20-A45 and the increase in 
flow  in watercourse A45-A16 are not included in these calculations. 

Type of Change Stream length altered(m) 
Dewatered   446 

Whale Tail Lake (South Basin)  2944 

Total 3390 
 
The largest differences between baseline and operations conditions occur in Whale Tail 
Lake and its surrounding area. There, the area of terrestrial habitat flooded during the 
operations phase exceeds the area enclosed, filled or isolated by dikes. In addition, the 
habitat value of some existing areas increases as a consequence of increased depth. The 
result is an increase of 68.156 ha in the area of lake habitat and an increase of 61.641 lake 
habitat units. The area of Mammoth Lake undergoes small (by comparison) decreases in 
area (1.327 ha) and habitat units (0.525) as a consequence of the very eastern end of the 
lake being isolated and drained. The area of Nemo Lake is reduced by 0.183 ha due to the 
construction of the freshwater intake structure, however the reduction in habitat units is only 
0.019 because the coarse substrate that is used to construct the intake structure provides 
more habitat units than the finer substrate that it replaces.  
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Relative to baseline conditions, the post-closure area of Whale Tail Lake increases by 
19.392 ha due to the excavation of the pit. As stated previously, it has been assumed that 
meromixis will occur in the pit and based on recent positions by DFO, Agnico Eagle has 
taken a conservative position that fish will not use the mixolimnion; therefore the area 
occupied by the pit has been assigned a habitat value of zero. Consequently, although the 
total area of Whale Tail Lake is increased by 19.392 ha post-closure, the total usable area is 
reduced by 24.046 ha. The reduction is primarily due to the conversion of usable habitat to 
pit, but also includes the area occupied by the Whale Tail Dike post-closure. The post-
closure reduction in habitat units in Whale Tail Lake from baseline conditions is 10.443. The 
reductions in area and habitat units in Mammoth Lake from baseline to post-closure are 
0.013 ha and 0.005 habitat units. The reductions in area and habitat units in Nemo Lake 
from baseline to post-closure are the same as the reductions from baseline to post-
construction, 0.183 ha and 0.019 habitat units. Overall, in the absence of offsetting, Agnico 
Eagle estimates a post closure habitat unit loss of 10.467 HUs as a result of the extension of 
the Meadowbank mine through the Whale Tail Pit operations. 
 
 

SECTION 4  •    POTENTIAL OFFSETTING MEASURES 

The substantial increase in habitat area and habitat units in Whale Tail Lake during the post-
construction phase is expected to result in an increase in the productivity of the aquatic 
system during that phase. Following closure, however, there will be a decrease in both 
usable area and habitat units compared to baseline conditions. Offsetting will be required to 
address these.  
 
Offsetting measures may be grouped into the following general categories (Fisheries and 
Oceans Canada, 2013):  

 Habitat restoration and enhancement, which includes physical manipulation of 
existing habitat to improve habitat function and productivity;  

 Habitat creation which is the development or expansion of aquatic habitat into a 
terrestrial area; 

 Chemical or biological manipulation, which includes chemical manipulation of water 
bodies, and stocking of fish or shellfish, management or control of aquatic invasive 
species; 

 Complementary measures, which are investments in data collection and scientific 
research related to maintaining or enhancing the productivity of commercial, 
recreational or Aboriginal fisheries. 

 
Habitat enhancement, habitat creation and complementary measures are being been 
considered at this conceptual stage of offsetting determination. 
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4.1 HABITAT ENHANCEMENT  

Enhancement of habitat by changing substrate and/or depth is expected to be a major 
component of the offsetting measures for the project. This type of measures have been 
used extensively in offsetting undertaken for projects at the Meadowbank site and 
elsewhere. Changes in the number of habitat units, as determined by the HEP model, will 
form the basis for evaluating the offsetting gains from the enhancement measures, relative 
to the baseline conditions. Placement of rock to change the substrate from fine or mixed to 
coarse (ie the creation of rock shoals) is the most commonly used enhancement technique 
and is effective in increasing habitat units on a per area basis (Table 4.1). It is expected that 
this offsetting measure would occur primarily in the dewatered area that is outside of the pit, 
with the work conducted prior to that area being reflooded. For example, roads, jetties and 
other features could be converted to coarse substrate prior to closure. A pit sill cap of coarse 
rock material would also convert fine substrate to coarse in areas where coarse substrate 
did not already exist, as would the creation of rock shoals. This approach is illustrated in 
conceptually in Figure 4.1 and it is estimated that it would result in an increase of 1.48 
habitat units. More extensive rock shoal creation, covering approximately 50% of the portion 
of the previously dewatered area that is between the pit and the Whale Tail Dike that is >2m 
deep (shown conceptually in Figure 4.1), would yield an additional increase of 3.92 habitat 
units.   
 

Table 4.1. The number of habitat units provided by one hectare of each habitat type based on 
the HEP model used to calculate changes in habitat units in this iteration. 

Habitat  Type Depth Substrate Habitat Value 
1 <2 m fine 0.17 

2 mixed 0.26 

3 coarse 0.39 

4 2 m – 4 m fine 0.45 

5 mixed 0.68 

6 coarse 0.91 

7 > 4 m without 
meromixis 

fine 0.47 

8 mixed 0.62 

9 coarse 0.81 
10 meromictic  0.00 

 
Modifying the connecting channel between Whale Tail and Mammoth Lakes, so that adult 
large-bodied fish could move through the connecting channel throughout the open-water 
period is under consideration as an enhancement measure. Under baseline conditions there 
is a surface connection through this connecting channel during the early part of the open-
water season, but only interstitial flow once tributary flows subside and water levels fall. One 
consequence of this is that once flow in that channel becomes interstitial adult large-bodied 
fish must remain in the waterbody that they are in until water levels increase again. 
Modifying this connecting channel to permit movement throughout the open-water season 
would allow fish to make optimal use of the habitats in both lakes. This would be an “out-of-
kind” offset and its implementation would be dependent on stakeholder and DFO support. 
Determination of the offsetting benefit would be based on the professional judgement of  



Road

Road

Road

Pit Cap

Shoal 1

Shoal 2

Road

Road

Whale Tail Pit

Whale Tail Lake

Road

Whale Tail Dike

Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance
Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap contributors, and the GIS User Community

Figure:

DATE: JUNE 2016

DRAWN BY: LC

CHECKED BY: C. Portt

PROJECT: DA14-053-07

CLIENT: Agnico Eagle

Whale Tail Fish Habitat 

Enhancement Concepts

4.1

UTM Zone 17 NAD83

The information displayed on this map has been compiled from various

sources. While every effort has been made to accurately depict the

information, this map should not be relied on as being a precise

indicator of locations, features, or roads, nor as a guide to navigation.

MNR data provided by Queen's Printer of Ontario. Use of the data in any

derivative product does not constitute an endorsement by the MNR or

the Ontario Government of such products.

²
0 150 30075

Metres

Legend

Whale Tail Pit

Dike 

Pit Cap

( ( ( (
( ( ( (
( ( ( (

( ( ( (
( ( ( (
( ( ( (

Road

( ( ( (
( ( ( (
( ( ( (

( ( ( (
( ( ( (
( ( ( ( Shoal 1

( ( ( (
( ( ( (
( ( ( (

( ( ( (
( ( ( (
( ( ( (

Shoal 2

( ( ( (
( ( ( (
( ( ( (

( ( ( (
( ( ( (
( ( ( (

Conceptual Grid Shoal

SCALE: 1:6,000

33



 

A G N I C O  E A G L E  –  W H A L E  T A I L  P I T :  M E A D O W B A N K  

D I V I S I O N

 

  34 
  

biologists and might be calculated as a percentage of the habitat units in Whale Tail and 
Mammoth Lakes. For example, a benefit equal to one percent of the total habitat units in 
both lakes would be equivalent to an increase of approximately 1.5 habitat units. 
 
Another “out-of-kind” and also off-site habitat enhancement option that is being considered 
is the creation of Arctic Grayling spawning habitat, if areas are identified where spawning 
habitat may be limiting. A few potential areas, including the Meadowbank River along the 
proposed haul road, have been identified. The concept would be similar to the R02 
compensation berms and spawning pads shown in Photograph 1, which is a proven and 
successful offsetting project that exchanged the loss of low value fish habitat along the 
Baker Lake to Meadowbank all-weather access road due to bridge abutment construction, 
with high value Arctic grayling spawning habitat. An off-site enhancement like this could be 
constructed during early operations of the Whale Tail Pit to reduce some of the temporal 
delays in offsetting. The offsetting value for such an enhancement would be determined on 
a site-specific basis. As an example, the R02 project was calculated to result in a gain of 
0.71 habitat units (Cumberland, 2006). Ultimately, local communities will be consulted to 
determine if other out-of-kind opportunities exist that could benefit local fisheries.  
 

 
Photograph 1: R02 Arctic grayling spawning pads taken in the fall of 2012, with the Baker 
Lake to Meadowbank road in the background  
 

4.2 HABITAT CREATION 

Habitat creation involves the conversion of terrestrial habitat to aquatic habitat. This can be 
achieved by either excavation or flooding. It is expected that excavation to create new 
aquatic habitat will be a component of the offsetting plan. The area around the perimeter of 
the Whale Tail pit is a likely area for such excavation to occur. This will not only create new 
habitat but will also create ‘corridors’ of continuous habitat that are of ‘normal’ lake depth 
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between Mammoth Lake and Whale Tail Lake. Agnico Eagle refers to this approach as pit 
capping and it is being used to create habitat at other Meadowbank Mine pits (Vault Pit, 
Phaser Pit and BB Phaser Pit).  If a ten meter wide band is excavated where the perimeter 
of the pit is terrestrial habitat, as illustrated in Figure 4.1, with the five metres closest to the 
pit in the 2 m -4 m depth stratum and the five metres farthest from the pit in the 0 m – 2 m 
depth stratum and coarse substrate throughout the excavated areas, this would result in the 
creation of 1.88 ha of new aquatic habitat and 1.22 new habitat units. The locations and 
extent of areas suitable for habitat creation through excavation will be determined as the 
offsetting plan moves forward. 
  
The potential for raising the water level in the connecting channel between Whale Tail and 
Mammoth Lakes and in Whale Tail Lake itself, using the Mammoth Dike as a water control 
structure, is being considered. The dike would be used to create a short section of higher 
gradient channel between the two lakes. This approach would require that the post-closure 
dike configuration be stable over the long term. The feasibility is being investigated. It is 
estimated that a 0.5 m increase in the water level upstream from the Mammoth Dike would 
create approximately 23.53 ha of new aquatic habitat and 6.73 new habitat units. A 0.5 m 
increase in depth over the existing habitat would also result in an estimated increase of 5.60 
habitat units. This increase, which is technically enhancement of existing habitat but is 
dependent on the water level increase that results in habitat creation, was estimated using 
the HEP model and assuming that 25% of the existing habitat in the 0 – 2 m depth range 
would be in the 2-4 m depth range after the depth increase and likewise that 25% of the 
existing habitat in the 2 – 4 m depth range would be in the >4m depth range after the water 
level was raised. The estimated gain from habitat creation and enhancement combined that 
would result from a 0.5 m increase in water level is 12.33 habitat units (6.73 + 5.60). 
 

4.3 COMPLEMENTARY MEASURES 

 
According to Fisheries and Oceans Canada (2013), “complementary measures are 
investments in data collection and scientific research related to maintaining or enhancing the 
productivity of commercial, recreational or Aboriginal fisheries. In areas where there are 
limited opportunities for measures to offset fisheries productivity losses and where there is 
limited understanding or data on fisheries populations, complementary measures may be 
considered in addition to other offsetting measures. Complementary measures may 
comprise up to 10% of the required amount of offsetting; the remaining 90% of the offset 
amount must consist of habitat enhancement, restoration or creation offsetting measures. 
Complementary measures are not regarded as offsetting measures on their own because 
they generally do not give rise to measurable, on-the-ground, fisheries conservation 
outcomes. However, they may indirectly support meeting these outcomes.” 
 
Complementary measures may be included in the Final Whale Tail pit offsetting plan as part 
of the authorization Phase.   With approval by DFO, Agnico Eagle is exploring the possibility 
of assisting the hamlet of Baker Lake on improving the hamlet’s passive water treatment 
which drains into Airplane Lake. Consistent with Phaser Lake complementary measures, a 
total funding envelope (in-kind and research support which could begin as early as 2017) is 
expected to be approximately 10% of the construction cost associated with the other Whale 
Tail Pit habitat offsetting. Funding will target research that contributes to better 
understanding and management of fish and fish habitat that contribute to local fisheries.  
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4.4 OFFSETTING SUMMARY 

The increases in habitat units that it is estimated can be gained through the various 
offsetting measures under consideration are summarized in Table 4.2. Approximately half of 
those gains would be required to offset the predicted habitat loss of 10.467 habitat units, 
assuming a 1:1 ratio of offsetting to losses. 
 

Table 4.2. Estimated increases in habitat units resulting from various offsetting 
measures that are under consideration. Complementary measures are not included in 
the table. 

Offsetting measure 
Estimated Offsetting Value 

(Habitat units) 
Conversion of roads to coarse substrate 1.02 
Pit cap - conversion of existing habitat to coarse substrate 0.28 
Shoals 1 and 2 0.18 
Conceptual Grid Shoals 3.92 
Pit cap - new habitat creation 1.22 
 
0.5 m increase in water level upstream from Mammoth Dike 12.32 
Improved connection between Whale Tail Lake and 
Mammoth Lake 1.50 
Offsite Arctic Grayling spawning habitat creation 0.71 
Total 21.15 
 

SECTION 5  •    CONCLUSION 

There will be serious harm to fish habitat as a result of the Whale Tail Pit during both the 
operations and post-closure phases. Accepted methods of habitat enhancement and habitat 
creation will be utilized, possibly with complementary measures, to offset the serious harm 
that will occur. The final offsetting plan will be prepared with input from local stakeholders 
and Fisheries and Oceans Canada. 
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Appendix A –  
 

Area and Habitat Units, by Habitat Type, for Baseline,  
 

Operations and Post-closure Phases 
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Table A 1. Area and number of habitat units for each habitat type for Whale Tail Lake and its affected tributary lakes under baseline, 
operations and post-closure conditions. Lake A45 is included in the baseline and operations calculations, but is not included in the 
operations calculations. 

Habitat Type 
Hectares Habitat units 

Baseline Operations Post-closure Baseline Operations Post-closure
1 8.850 14.782 8.678 1.407 2.350 1.380 
2 13.898 69.040 12.725 3.610 17.932 3.305 
3 161.448 101.068 150.657 63.824 39.954 59.558 
4 41.588 9.375 39.280 18.733 4.223 17.693 
5 19.099 13.395 18.583 13.072 9.168 12.718 
6 10.396 75.527 10.325 9.523 69.186 9.458 
7 86.184 90.822 78.979 40.142 42.303 36.786 
8 17.839 31.023 16.246 11.352 19.743 10.339 
9 1.553 23.978 1.532 1.278 19.722 1.260 

10 0.000 0.000 43.439 0.000 0.000 0.000 
Total 360.854 429.010 380.442 162.940 224.581 152.497 
Total 

excluding 
Type 10 

360.854 429.010 337.004 
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Table A 2. Area and number of habitat units for each habitat type for Mammoth Lake under baseline, operations and post-closure 
conditions with no offsetting. 

Habitat Type 
Hectares Habitat units 

Baseline Operations Post-closure Baseline Operations Post-closure
1 0.470 0.470 0.470 0.075 0.075 0.075 
2 1.027 1.027 1.027 0.267 0.267 0.267 
3 55.434 54.107 55.421 21.914 21.389 21.909 
4 9.632 9.632 9.632 4.338 4.338 4.338 
5 13.455 13.455 13.455 9.209 9.209 9.209 
6 10.555 10.555 10.555 9.669 9.669 9.669 
7 51.072 51.072 51.072 23.788 23.788 23.788 
8 6.157 6.157 6.157 3.918 3.918 3.918 
9 0.435 0.435 0.435 0.358 0.358 0.358 

10 0.000 0.000 0.000 0.000 0.000 0.000 
Total 148.236 146.909 148.223 73.536 73.011 73.531 

 

Table A 3. Area and number of habitat units for each habitat type for the area occupied by the water intake structure in Nemo Lake 
under baseline, operations and post-closure conditions. 

Water Intake Hectares   HU   
Habitat Type Baseline Operations Post-closure Baseline Operations Post-closure
1 0.000 0.000  0.000 0.000 0.000 
2 0.001 0.000  0.000 0.000 0.000 
3 0.091 0.082 0.082 0.036 0.032 0.032 
4 0.000 0.000  0.000 0.000 0.000 
5 0.013 0.000  0.009 0.000 0.000 
6 0.008 0.061 0.061 0.007 0.056 0.056 
7 0.235 0.000  0.110 0.000 0.000 
8 0.193 0.000  0.123 0.000 0.000 
9 0.000 0.215 0.215 0.000 0.176 0.176 
Total 0.540 0.358 0.358 0.284 0.265 0.265 
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