
 

 

Comment Index 

Sheet Harbour Aggregate Quarry Project 

Publication date: November 8, 2019 

Government  

Number Source Date Received  

1 Nova Scotia Environnent – Inspection Compliance and 
Enforcement Division 

October 17, 2019 

2 Nova Scotia Environment – Protected Areas and 
Ecosystems Branch 

October 21, 2019 

3 Nova Scotia Office of Aboriginal Affairs October 21, 2019 

4 Nova Scotia Environnent – Inspection Compliance and 
Enforcement Division 

October 23, 2019 

5 Fisheries and Oceans Canada  October 23, 2019 

6 Nova Scotia Environment – Water Management Unit October 23, 2019 

 Outside Comment period  

7 Nova Scotia Environment – Water Management Unit October 25, 2019 

8 Nova Scotia Environnent – Industrial Management Unit October 25, 2019 

9 Nova Scotia Environment – Water Management Unit October 29, 2019 

 

 



  Page 1 of 1 
 

 
 

 
 

         
 
 
 
 

Date: 17th October 2019 
 
To:  Candace Quinn, Environmental Assessment Officer, Nova Scotia 
Environment 
 
From: Inspector Bedford  
 
Subject: Sheet Harbour Aggregate Quarry Project Environmental Assessment  
 

 
No comment. 

Environment 

Barrington Place 
1903 Barrington Street  

Suite 2085  
Halifax, Nova Scotia 

Canada   B3J 2P8  
 



 

 

MEMORANDUM 

DATE:  October 21, 2019 

 

TO:  Candance Quinn    

 

FROM: Peter Labor, Director of Protected Areas and Ecosystems 

    

SUBJECT: Dexter Construction Company Limited Sheet Harbour Aggregate Quarry 

Project Additional Information Addendum 

 

The Protected Areas and Ecosystems Branch have reviewed the Additional Information 

Addendum for the Environmental Assessment Application for the Dexter Construction Company 

Limited Sheet Harbour Aggregate Quarry Project 

    

Protected Areas Comments: 

We have no further comments.    
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Halifax, NS 
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Tel:  (902) 424-3600 
Fax: (902) 424-0503 



                                                            
 PO Box 1617 P: 902.424.7409 
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ABORIGINAL AFFAIRS 

Date: October 21, 2019  
 
To:  Candace Quinn, Environmental Assessment Officer 
 
From: Gillian Fielding, Aboriginal Consultation Advisor  
 
Subject: Sheet Harbour Aggregate Quarry Project – Additional Information Addendum. 
 
 
Section 2.2.2.4 Fish Surveys of Appendix F: Fish Habitat Assessment, indicates that American Eel were 
caught in the Big Eastern Lake/East Mushaboom Lake system. As noted in Figure 1 of Appendix F: Fish 
Habitat Assessment, all three freshwater life stages of American Eel were captured during fish surveys in 
Big Eastern Lake and east Mushaboom Lake Outlet, with the majority of eels falling into the immature 
adult life stage. American Eel is listed as a COSEWIC Threatened species and is a species of cultural 
importance to the Mi’kmaq of Nova Scotia. Given the cultural importance of this species to the Mi’kmaq 
of Nova Scotia, it is recommended that the proponent engage with the Mi’kmaq of Nova Scotia to 
address monitoring and mitigation measures for potential impacts on American Eel.  

mailto:oaa@novascotia.ca
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Date: October 23, 2019  
 
To:  Candace Quinn, Environmental Assessment Officer 
 
From: NSE Inspection Compliance and Enforcement (ICE) Division  
 
Subject: Sheet Harbour Quarry – Addendum EARD, September 13, 2019 
 
 

Nova Scotia Environment’s (NSE) Inspection, Compliance and Enforcement (ICE) 

Division has reviewed the following document entitled Addendum to EARD, Sheet 
Harbour Quarry, Sheet Harbour, HRM, Dexter Construction Co. Ltd, September 13, 2019. 
 

The Water Resources Assessment, including associated water balance and Fish Habitat 

Assessment indicated a possible adverse impact and loss of habitat on WC2 requiring 

consultation with Fisheries and Oceans. Although this impact is not expected to occur 

until a after 20 years of a development, there should be an obligation for the predictions 

on projected changes in catchment flow to be verified, particularly for WC 2 catchment 

and catchment for WC4. Watercourse WC4 is expected to be impacted within the first 20 

years of development with what was described as a 5.15 % flow decrease and what is 

stated as “Predicted decreases in surface water volume are anticipated to be greater as 
WC4 extend north towards the headwaters”   Adverse impacts would also be expected 

on wetlands which are headwaters feeding the flow to these streams.  Appropriate 

Approval processes and associated fees will be required for alteration of watercourses 

and wetlands in accordance with the Nova Scotia Environment Act and Regulations.   

 

The submission of a Surface Water Monitoring Program will assist in verifying predictions 

and controlling releases from the Quarry site. 

 

The submission of engineer designed surface water runoff control structures, including 

settling ponds is suggested to be included in a possible recommendation.    

  

Appendix E Surface Water Quality data includes field pH results which range as low as 

pH 2.81 for SW-2, pH 2.26 for SW-3, pH 3.41 for SW-4, pH 1.81 for SW-5, pH 3.24 for 

SW-6.  Some comment should be included on the efficacy of these results as they appear 

unusually low.     

 

It is suggested that groundwater monitoring programs always include an adequate 

number of properly placed monitoring wells to evaluate the groundwater flow direction 

Environment 
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which would be a minimum of three. It appears that only two are being proposed prior to 

construction as outlined on Pg. 4 of the submission.  These wells should be evaluated for 

baseline, preconstruction quality, quantity and water level. 

 

The word “Field” is used in the “Parameters” section of Table 2.1 and 2.2 which should 

be further clarified as to the parameters to be field measured. 

 

Any recommendation for EA Approval should be conditional on obtaining an Industrial 

Approval in accordance with the Activities Designation Regulations.  A detailed quarry 

development and progressive reclamation plan should be included with this submission 

with an associated financial security for reclamation.               

 

Should you have any additional questions or concerns, then please do not hesitate to 

contact the NSE ICE Division, Central Region, Bedford Office at (902) 424-7773. 

 

 

Yours truly, 

 

NSE ICE DIVISION, CENTRAL REGION (BEDFORD) 
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Fisheries and Oceans 
Canada 

Pêches et Océans 
Canada 

 
 

 
 

 
 
 
 
 

Date:           October 21, 2019  
 
To:  Candace Quinn, Environmental Assessment Officer 
 
From: Fisheries Biologist, Regulatory Review, Ecosystem Management 
 
Subject: Sheet Harbour Quarry Project- Addendum to EARD 
 
 
Dear Ms. Quinn, 
 
The document titled, Addendum to EARD Sheet Harbour Quarry dated September 13, 
2019 and prepared by GHD has been reviewed by the Fish and Fish Habitat Protection 
Program(FFHPP) of DFO.  It has been reviewed to determine whether the project is 
likely to result in;  
 

 The death of fish by means other than fishing and the harmful alteration, 
disruption or destruction of fish habitat which are prohibited under subsections 
34.4(1) and 35(1) of the Fisheries Act;  

 Effects to listed aquatic species at risk, any part of their critical habitat or the 
residences of their individuals in a manner which is prohibited under sections 32, 
33 and subsection 58(1) of the Species at Risk Act;  

 The introduction of aquatic species into regions or bodies of water frequented by 
fish where they are not indigenous, which is prohibited under section 10 of the 
Aquatic Invasive Species Regulations.   

  
 
Comments: 
 
 

- You may be aware of recent changes to the Fisheries Act as a result of the 
passage of Bill C-68, An Act to amend the Fisheries Act and other Acts in 
consequence, on June 21, 2019. These modifications to the Fisheries Act came 
into force on August 28, 2019 and include, among other things: 

 protection for all fish and fish habitats; 

 the repeal of the prohibition against causing serious harm to fish that are 
part of, or support a commercial, recreational or Aboriginal fishery, and; 

 the restoration of the previous prohibitions against the harmful alteration, 
disruption or destruction of fish habitat, and against causing the death of 
fish by means other than fishing.  

 

Ecosystem Management 
1 Challenger Drive 
P.O. Box 1006 
Station P500 
Dartmouth, N.S.  
B2Y 4A2 
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- The Fish Habitat Assessment prepared by McCallum Environmental Ltd. 

references the prohibition of causing serious harm to a commercial, recreational, 
or aboriginal fishery which is to be expected since the report was completed prior 
to the new Fisheries Act (FA) coming into force.  However, moving forward any 
impacts to fish and fish habitat that result from the quarry will be assessed under 
the new provisions of the new FA. 
 

- The revised Water Balance Analysis completed by GHD still indicates reduction 
in surface water volumes to most of the 6 watercourses and 3 lakes identified as 
receiving a direct source of water from the proposed quarry development area.  
The most notable being a predicted 27% reduction of surface water to 
Watercourse 2 (WC2). A reduction of surface water quantity may constitute a 
harmful alteration, disruption or destruction (HADD) of fish habitat and may 
trigger a Fisheries Act Authorization. This was indicated in the report by the 
proponent. 
 

- The revised Water Balance Analysis indicates that only one water level 
monitoring station will be installed and will be located in Big Eastern Lake. This 
lake is predicted to see an increase in surface water quantity over time from the 
development of the quarry.  It is recommended that water level monitoring 
stations be installed at the other 2 lakes, East Mushaboom and Lawrence Lake 
to also monitor those waterbodies with predicted decreases in surface water 
quantity. For example, in East Mushaboom near the inlet of WC2 where the 27% 
reduction is predicted. 
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Date: October 23, 2019 
 
To:  Environmental Assessment Officer 
Cc:  Acting Manager, Water Management Unit, Sustainability and Applied 

Science Division 
 
From: Senior Hydrogeologist, Sustainability and Applied Science Division 
 
Subject: EA Review - Addendum: Sheet Harbour Aggregate Quarry 
 
 
Reviews for EA’s from the Sustainability and Applied Science Division Senior 
Hydrogeologist focus on the potential for the proposed undertaking/project to adversely 
affect groundwater resources, including general groundwater quality, local water 
wells/water supply and groundwater discharge to surface water. 
 
On September 23, 2019, Dexter Construction Company Limited (Dexter) registered the 
Additional Information Addendum for the Sheet Harbour Aggregate Quarry Project for 
environmental assessment, in accordance with Part IV of the Environment Act.  
 
The purpose of the proposed undertaking is to develop a rock quarry to supply aggregate 
markets on the Eastern Shore and beyond with quality construction aggregate. The 
project is located within 81 hectares on PID 40832503 off Marine Gateway Road in Sheet 
Harbour, Nova Scotia. The project is anticipated to commence in 2020 with initial volumes 
of 50,000 tonnes per year. Depending on market demand the anticipated life of the project 
is 20 – 50 years. The addendum includes additional information regarding potential 
effects to water resources and fish.  
 
This review focuses primarily on the additional information provided in the Addendum 
relevant to the project. It should be reviewed in conjunction with review comments made 
on the initial EA Registration Document. 
 
Comments: 
 
The updated water balance provided in the Addendum (Appendix B) does not fully 
address or provide direct information on the groundwater-surface water flow interactions 
as requested. In addition, infiltration factors for the quarry floor used for the water balance 
are given as a very wide-ranging estimate of 0.1-0.3 based on an Ontario Ministry of 
Environment document which refers primarily to estimates of soil infiltration, not Nova 
Scotia bedrock. The water balance only shows changes in runoff/infiltration to the 
surrounding lakes. Estimates of the increases/decreases to the quarry footprint infiltration 

Environment 

Barrington Tower 
1894 Barrington Street  

Suite 1800  
PO Box 442 

Halifax, Nova Scotia 
Canada   B3J 2P8 
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area that could affect water table elevations in this groundwater recharge area were not 
given.  
 
The proponent’s consultant has stated that “Lowering of the groundwater (GW) table and 
decreasing domestic well yield is not expected (either temporary or permanent) during 
the life of the project.” (Addendum page 4). They propose a groundwater monitoring 
network of 5 monitoring wells. This network needs to be established prior to construction 
to ensure that the elevation of the water table, groundwater flow directions and baseline 
water quality are known and the operator is able to maintain 1 m separation of the quarry 
floor above the seasonally high water table. 
 
Appendix C presents a groundwater model discussion. The proponent’s consultant states 
(p.1) that “Our additional analysis of available data and the surface water balance 
(presented in Appendix C) shows that a groundwater model does not need to be 
completed as the potential for the proposed quarry to affect groundwater is very low.” The 
proponent did not complete the Minister’s request to conduct quantitative groundwater 
modelling of the site. 
 
While the proponent’s rationale seems to be largely focussed on showing that predicted 
changes to lake water levels and site water balance are low, they have not fully evaluated 
potential changes to groundwater flow based on the quarry development. This was 
identified in the initial EA review as a risk to groundwater for downgradient water well 
users in the nearby coastal community of Mushaboom. The primary risk identified in 
review was related to the potential for enhanced sea water intrusion (SWI) risk based on: 
 

• Current vulnerability of water wells adjacent to the coast 
 

• The potential for changes in the upgradient groundwater recharge area to affect 
landward movement of the SWI interface. The relative sensitivity of changes in the 
SWI interface based on changes to groundwater are currently unknown, although 
the proponent did provide in Appendix D a conceptual analysis for salt water 
intrusion potential related to the potential quarry development.  

 
Appendix D Evaluation of Potential Coastal Seawater Intrusion to Domestic Wells 
provides the proponents review of SWI intrusion potential and recommendation for long-
term monitoring of conditions potentially affecting the community.  
 
While this information does not cover all that was requested in quantitative modelling, it 
is recognized that the information provided is useful and at this stage additional 
quantitative modelling is not required. The uncertainty of risk to water supplies from 
induced SWI is now much better understood/addressed. However, some of the remaining 
uncertainty may be addressed by long-term groundwater monitoring and possibly 
residential water well baseline surveys. 
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Discussion: 
 
Although quantitative groundwater modelling of flow and seawater intrusion interface was 
not conducted the proponent did provide useful information and a qualitative assessment 
of both of these conditions to some degree. Given that the quarry development plan is to 
not excavate below the water table, the lack of information may not be critical and by 
adding a few additional operational measures these may be beneficial in measuring and 
mitigating any groundwater flow issues related to potential quarry development. 
 
These measures could include: 

• Measures to ensure quarry floor infiltration will occur 

• Possible Pre-Construction Water Well Survey (baseline sampling) by the 
proponent of residential water wells potentially affected by the activity 

• Establishment of a long-term groundwater monitoring network to monitor and 
record flow directions, hydraulic gradients, water table levels and groundwater 
quality conditions during operations 

 
Recommendations 
 
The following recommendations are made regarding the proposed Sheet Harbour 
Aggregate Quarry Addendum Information.  Comments made on the initial EA Registration 
Document may still apply and should be reviewed. 
 
 
Planning/Design Issues 
No planning/design issues identified 
 
 
Operational Issues/Other Permitting Processes 
Uncertainty related to risk of Sea Water Intrusion (SWI) potential as well as other 
groundwater impacts can be partially addressed through additional best management 
practices for operational and monitoring requirements. These could include: 
 

• Establishment of a long-term groundwater monitoring network (as indicated with 5 
multi-level monitoring well locations), to monitor and record flow directions, 
hydraulic gradients, water levels and groundwater quality conditions during 
operations. This should be fully established prior to quarrying activities, thus 
providing both baseline and operational monitoring. This has been suggested by 
the proponent in their Addendum report. Installation of the monitoring well locations 
in a step-wise approach based on timing of quarrying phases (suggested in the 
initial EA document) is not recommended. 
 

• Groundwater level conditions should be established by pre-construction 
quarterly/monthly monitoring for a full year to determine maximum seasonal water 
table levels 
 

• No excavation below the water table by ensuring maintenance of the quarry floor 
1 m above maximum seasonal water table levels  
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• Require physical measures to ensure quarry floor infiltration will occur at rates no 
less than pre-construction infiltration. 
 

 
Other Observations 
 

• Pre-Construction Water Well Survey (baseline sampling) of SWI vulnerable 
residential water wells may be helpful to residents concerned about the potential 
negative effects of the quarry on their water supply.  
 
A radius for sampling water wells of 2 km from site boundaries was initially 
suggested based on review of the initial EA submission. However, based on the 
Addendum additional information, the uncertainty/risks appear to be lower than 
first determined. Thus, baseline sampling may now be considered as a voluntary 
measure and, if undertaken, a smaller radius would make sense, likely focussing 
on homes situated along the Mushaboom Road. 
 
Such sampling conducted by the proponent could be very useful to both the 
residents and Dexter Construction in terms of providing baseline information to 
resolve any water well concerns or disputes that could arise in the future.  



  Page 1 of 8 
 

 
 

 
 

       
 
 
 
 

Date: October 25, 2019  
 
To:  Manager, Water Management Unit 
 
From: Senior Surface Water Quality Specialist, Water Management Unit 
 
Subject: Dexter Construction Company Ltd. Sheet Harbour Quarry Addendum to 

EARD – Review Comments & Recommendations 
 
Scope of Review 
As Senior Surface Water Quality Specialist with the Nova Scotia Environment (NSE) 
Sustainability and Applied Science Division, the following Dexter Construction Company 
Limited Sheet Harbour Quarry Addendum to Environmental Assessment (EA) 
Registration Document (EARD) review focuses on the following subjects: 

• Surface water quality & its management 

• General surface and groundwater resources, and fish and fish habitat & their 
management 

 
The following review considers whether the environmental concerns associated with the 
above subjects and the proposed mitigation measures have been adequately 
addressed in the Environmental Assessment. The recommendations provided below 
are meant to supplement the actions outlined in the EA submission documents. 
 
While general comments on fish and fish habitat, wetlands, surface water quantity, and 
groundwater quality and quantity may be included below, applicable technical 
specialists should be consulted for specific review and comment. 
 
Reviewed Documents 
 
The following document was the basis for this EA review: 
 
GHD. 2019a. Addendum to the EARD Sheet Harbour Quarry Sheet Harbour, Halifax 
County. Dexter Construction Company Limited. 1141046. Report No 3. 
 
GHD. 2019b. Environmental Assessment Registration Document Sheet Harbour Quarry 
Sheet Harbour, Halifax County, Nova Scotia. Dexter Construction Company Limited. 
11141046. 
 
Comments 
General 
Additional Info Request 4 

• Section 2.4 discusses the setback distances used to design the quarry 

Environment 

1894 Barrington Street  
PO Box 442  

Halifax, Nova Scotia 
Canada   B3J 2P8  
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development area with the potential aggregate resource area and why the full 
estimated source of aggregate will not be completely developed. 
 

Surface Water Quality 
Additional Info Request 1.c 

• Additional surface water quality samples were collected in Big Eastern Lake, 
Lawrence Lake and East Mushaboom Lake, including in-situ water quality 
measurements using a multi-parameter probe in June 2019. The pH range 
discussed in Section 2.1.c of the Addendum submission is the lab pH range 
when field pH readings should be used to assess surface water quality. The field 
pH values were very low with a number of results being below 4 (WC1, WC2 and 
WC3). 

• Appendix E provides in-situ/field surface water quality monitoring results from the 
baseline monitoring program, the April 13, 2018 results for pH are all below 3.5. 
SW-5 had an observed field pH of 1.81, which when compared to Environment 
and Climate Change Canada (https://open.canada.ca/data/en/dataset/b42b8484-
95a2-4654-ad83-ebb2aa8407e3) and Department of Environment 
(https://data.novascotia.ca/Environment-and-Energy/Nova-Scotia-Lake-
Chemistry-Data/vn55-yjyi; https://data.novascotia.ca/Nature-and-
Environment/Surface-Water-Quality-Monitoring-Network-Grab-Samp/wncu-ppda) 
surface water quality results is lower than any measurement within those three 
datasets. Other field pH results in Appendix E collected on different dates are 
also low, but not at the levels observed on April 13, 2018 at all sites. The use of 
field pH data for April 13, 2018 as part of the dataset to represent baseline 
surface water quality conditions in these watercourses is not recommended. 

Additional Info Request 1.d 

• Section 2.1.d describes the general settling pond design and operation approach 
for treating surface water runoff prior to discharge into adjacent 
watercourses/waterbodies. 

• Section 2.1.d details the proposed surface water monitoring program, including 
proposed sites. 

o SW-02 is proposed to monitor water levels and water quality in Big Eastern 
Lake and its placement in Figure 1 appears to be immediately adjacent to 
an existing watercourse outlet and the lake shoreline. Within the Figure, 
the inlet channel does not appear to be downstream of the SW-08 settling 
pond outflow. It is typical when monitoring a potential impacts to a 
waterbody to do so at the deepest point in the lake or at its outlet due to 
upstream/watershed activities and not a shoreline sample location 
adjacent to an inlet channel that may not be receiving discharge from the 
quarry site. 

o Additional baseline monitoring of water levels at SW-02 is proposed to 
occur for a one month period prior to the start of Project construction 
(Section 2.1.d). The pre-construction baseline water level monitoring 
period should be conducted for a longer time period than one month to the 
extent feasible to develop a more robust dataset of water levels within Big 
Eastern Lake prior to development. 

o Monitoring stations SW-03 and SW-07 are proposed to have RCAp-MS and 
field water quality measurements for the monitoring program, but not total 
suspended solids (TSS), which are proposed to be monitored at all other 

https://open.canada.ca/data/en/dataset/b42b8484-95a2-4654-ad83-ebb2aa8407e3
https://open.canada.ca/data/en/dataset/b42b8484-95a2-4654-ad83-ebb2aa8407e3
https://data.novascotia.ca/Environment-and-Energy/Nova-Scotia-Lake-Chemistry-Data/vn55-yjyi
https://data.novascotia.ca/Environment-and-Energy/Nova-Scotia-Lake-Chemistry-Data/vn55-yjyi
https://data.novascotia.ca/Nature-and-Environment/Surface-Water-Quality-Monitoring-Network-Grab-Samp/wncu-ppda
https://data.novascotia.ca/Nature-and-Environment/Surface-Water-Quality-Monitoring-Network-Grab-Samp/wncu-ppda
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sites. No rationale is provided on why TSS would not be monitored at 
these two locations. 

Additional Info Request 2 

• Section 2.2 indicates that thermal charging from the settling ponds is not 
expected to be a concern due to the revised water balance model estimating no 
runoff from the quarry during the summer months (June to August), discharge to 
be directed through vegetated areas prior to entering watercourses/waterbodies 
and that quarry discharge is estimated to be a relatively small portion of total 
surface water runoff to neighbouring surface water features. The monthly water 
balance results are not provided in the Addendum submission that support this 
reasoning. Discharge from the settling ponds is proposed to be monitored with 
respect to thermal charging and mitigation measures are proposed to be enacted 
if issues are identified. 
 

Surface Water Quantity 
Additional Info Request 1.a 

• Appendix B provides a revised preliminary water balance for four conditions: 
baseline, mid-life, end of quarry and reclamation. The mid-life and end of quarry 
conditions were simulated for two quarry floor infiltration rates: impervious (100% 
runoff) and pervious (matching existing soil conditions). No description is 
provided on how the land cover and land slope factors were altered for the 
pervious floor condition or if they are expected to be the same as the existing 
forested land cover and land slope. The quarry floor in the revised water balance 
is altered from that submitted in the EARD to allow surface water runoff and 
collection towards the Lawrence Lake and Big Eastern Lake (and subsequently 
the downstream East Mushaboom Lake). The end of quarry and reclamation 
conditions for Lawrence Lake and Big Eastern/East Mushaboom Lake range 
from a maximum increase or decrease in runoff of 5%, which is substantially 
lower than the predicted increases and decreases in runoff estimated in the 
original EARD. The changes in lake levels on a monthly time step were 
estimated based on surface area and runoff volume for the increased and 
decreased runoff scenarios with the maximum increase estimated to be 0.06 m 
per month. These predicted changes were categorized as not significant within 
the lake systems. 

• Comparing the total amount of runoff, evaporation, potential evapotranspiration 
and infiltration volumes for each of the five catchment areas between the EARD 
and Addendum water balance in the following comparison table indicates that 
there is less water input into the Addendum model than the EARD version: 
 

Catchment 
Area (ha) Total Available Water 

Total Available 
Water per Unit Area 

(m3/ha) 

Difference 
(EARD – 
Addend) 

EARD Addend EARD Addend EARD Addend 

Powers Cove 
SE 

44.18 44.18 
 662,375   585,262  

14,993 13,247 1,745 

Lawrence 
Lake 

227.67 227.67 
 3,413,463   3,020,096  

14,993 13,265 1,728 

Big Eastern 
Lake 

187.56 201.15 
 2,812,057   2,670,307  

14,993 13,275 1,718 

Powers Cove 
NW 

63.36 63.36 
 949,947   839,291  

14,993 13,246 1,746 
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East 
Mushaboom 
Lake 

299.85 683.45 
 4,495,676   9,067,238  

14,993 13,267 1,726 

Note: Total Available Water = Runoff + Evaporation + Potential Evapotranspiration + Infiltration = 
Precipitation 

 
The above table presents that the EARD water balance model had approximately 
12% more precipitation input into it than the Addendum model, which is a 
potentially substantial amount of water available for infiltration, 
evapotranspiration and runoff. Additionally, the total available water results differ 
on a per area value for the Addendum model, while they are all the same for the 
EARD model. This would indicate that different precipitation amounts were input 
into each catchment area model. There are potential issues with the input 
parameters in the Addendum water balance that are unknown based on the 
information presented in the Addendum. 

• As per review comments provided for the EARD, the storage/infiltration factors 
for the Addendum water balance were from the Ontario Ministry of Environment 
Stormwater Management Planning and Design Manual (2003). No explanation 
as was previously requested is provided on why factors from this manual are 
applicable to develop a Nova Scotia-based water balance model or why Nova 
Scotia based factors were not used. 

• The end of quarry with impervious quarry floor scenario for the revised water 
balance model indicates an increase in surface and infiltration annual volumes 
for the Lawrence and Big Eastern Lake subwatersheds (Table 3.9, Appendix B). 
It would be expected that there would be an increase in the runoff with the 
impervious floor and increase in drainage area with the quarry footprint. This 
would subsequently lead to an expected decrease in the infiltration volume, 
which does not match the values presented. 

Additional Info Request 3 

• Details are provided on the site road construction process including width and 
materials to be used. Watercourse crossings are proposed to be design, sized 
and installed in accordance with the Department of Environment watercourse 
alteration notification and approval program. 
 

Fish and Fish Habitat 
Additional Info Request 2 

• An additional fish and fish habitat assessment was conducted in June 2019 by a 
subcontractor, McCallum Environmental Ltd. (Appendix F). The habitat 
assessment for the field program for the Big Eastern, Lawrence and East 
Mushaboom lakes and their associated watercourses was conducted using 
visual observations from the shorelines. Lawrence Lake was observed to be 
influenced by saltwater inputs via a culvert connection with the Atlantic Ocean. 

• Big Eastern Lake, its downstream watercourse (WC1), Lawrence Lake, and East 
Mushaboom Lake and its outlet channel (WC3) are identified as not being 
significantly affected by estimated changes in the water balance from the Project 
activities. Big Eastern Lake and WC1 are estimated to have increases in flow 
volumes which may have benefits to fish and fish habitat. This estimation of 
potential impacts is potentially reasonable given the results of the revised water 
balance. 

• The East Mushaboom Lake inlet (WC2) is estimated to have a 27% reduction in 
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flows due to reduction in drainage area (Appendix F). The watercourse is 
identified as potential Brook Trout juvenile rearing habitat. Impacts to fish and 
fish habitat due to the predicted reduction in flows is estimated to be reduced due 
to the most downstream section of channel being present in a riparian wetland 
habitat with potential groundwater recharge (lowest water temperature recorded 
during site visit) and inflows during baseflow periods from the lake receiving 
environment. No impacts to fish and fish habitat are estimated to occur in WC2 
due to maintenance of groundwater recharge and lake inflows. Appendix F does 
indicate that a future loss of habitat may be observed that may trigger a 
requirement for a Fisheries and Oceans Canada Authorization. Section 2.2 
indicates that an Authorization is proposed to be applied for one year prior to 
work occurring within the WC2 catchment area. No specific mitigation measures 
for this watercourse are proposed to be implemented, although Section 2.2 
indicates that mitigation measures would be potentially modified. 

• Appendix F indicates that the Lawrence Lake inlet (WC4) is predicted to 
experience a reduction in surface water volume of greater than 5% due to quarry 
development with its headwaters to experience substantial decreases. The 
quarry development area is planned to discharge into the WC4 drainage area at 
SW-01 (Figure 1), which would be expected to reduce the potential impacts of 
the reduced drainage area discussed in Appendix F. 

• WC4 is mapped in multiple figures as being shorter than available provincial 
hydrology mapping for the channel. Appendix F details a site visit that was 
conducted indicating the channel extended to a small wetland about ½ way along 
the mapped channel length and does not indicate that any channel lengths were 
observed upstream of the wetland. 

Groundwater Quantity & Quality 
Additional Info Request 1.a 

• Appendix B Section 2.3 provides the water balance infiltration input parameters 
for the three model scenarios run for this Project. The amount of groundwater 
recharge is indicated as not being included in the water balance assessment. 

Additional Info Request 1.b 

• Condition b) requested that a quantitative groundwater numerical model be 
developed to assess groundwater flows near the Project area. A model was not 
developed and assessed for this Addendum submission. Appendix C presents 
high-level qualitative and quantitative rationale for why a groundwater model was 
not developed. Part of the assessment includes discussion of the revised 
Addendum water balance results and that the predicted maximum infiltration rate 
reduction is 5% for one of the subwatersheds for the end of quarry scenario. The 
Addendum water balance model summary (Appendix E) indicates that 
groundwater recharge processes were not estimated within it. Additionally, 
increased surface runoff to nearby waterbodies (Lawrence Lake and Big Eastern 
Lake) are hypothesized to be maintained and are reflections of the local 
groundwater levels. Increased surface runoff is estimated to be directed to 
Lawrence Lake and Big Eastern Lake from the quarry footprint, which would be 
expected to increase or maintain local lake water levels. No assessment was 
conducted confirming the connection of the local groundwater system with these 
waterbodies. The Appendix C high-level assessment supporting the conclusion 
that no significant changes to local groundwater levels is expected is not well 
supported by the discussion on changes in infiltration rates due to quarry 
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activities in the water balance discussion (Appendix B). 

• Appendix D provides a high-level discussion with qualitative and quantitative 
assessment of the potential impact of quarry activities on potential changes to 
saltwater intrusion rates to domestic wells. The assessment concludes using the 
rationale included in Appendix C about impacts on infiltration that no significant 
impacts to the groundwater system would be expected from the Project, which 
would include changes to saltwater intrusion rates. As indicated above the 
estimated changes in infiltration for the revised water balance for the impervious 
quarry floor scenario are uncertain in supporting this no significant impact 
conclusion for changes to the groundwater system. 

Additional Info Request 1.d 

• A groundwater monitoring program using nested monitoring wells is proposed 
(Appendix C and Appendix D) to be developed to monitor local groundwater 
levels, including use of pressure transducers. The program will be used to 
determine if mitigation measures should be implemented to address potential 
decreases in water levels. Groundwater quality will also be monitored within the 
monitoring wells using grab samples and salinity/conductivity transducers (in 
select wells) to identify potential changes. The memo indicates that it would be 
more appropriate to monitor and mitigate, instead of estimating a potential impact 
to local groundwater resources. 

• Section 2.1.d and Figure 1 present proposed groundwater quality and level 
monitoring well locations for the proposed quarry site and discusses the sampling 
parameters and monitoring frequency. 

 
Recommendations 
 
Operational Issues/Other Permitting Processes 
 
The following recommendations could be potentially developed as conditions in support 
of Department of Environment approvals: 
 
 General 

• A detailed reclamation plan should be submitted to Department of Environment 
staff for review and approval prior to operations ceasing at the quarry. The 
reclamation plan should include details on how flows will be managed and 
maintained to Big Eastern Lake and Lawrence Lake during the post-closure 
phase, including plans to minimize scour and erosion potential. 

 Surface Water Quality 
• A surface water quality monitoring program should be developed to monitor 

discharge from the settling ponds, and potential effects on watercourses/ 
waterbodies impacted by the project development (e.g., Big Eastern Lake, 
Lawrence Lake). A baseline monitoring site or sites should be established, if 
feasible to assist with developing settling pond discharge criteria. The high-level 
proposed plan in the Addendum can be adapted and expanded to meet this 
recommended requirement. The location of SW-02 should be reconsidered to be 
positioned in the middle and/or at the outlet of Big Eastern Lake to capture 
potential impacts to water quality within the waterbody from the Project. This plan 
should be submitted to Department of Environment, including staff within the 
Sustainability and Applied Science Division, for review and approval. 
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• Settling ponds should be designed by a qualified professional to reduce sediment 
loading and thermal charging from the quarry site. Pre- and post-development 
surface water runoff rates should be considered in the design with the objective 
of a zero increase in peak discharge from the project development area. Pond 
design should consider potential scour impacts to the receiving water 
environment (including off-site overland flows as proposed). Appropriate 
mitigation measures should be implemented to support surface water 
management. Pond design criteria, storm event sizing, and effluent discharge 
concentration and monitoring requirements should be developed in consultation 
with and reviewed by Department of Environment staff. 

• An erosion and sediment control plan should be developed by a qualified, 
licensed professional engineer or geoscientist and submitted to the Department 
of Environment for review and approval. The plan should include mitigating 
activities associated with construction of the access road as well as proposed 
quarry construction and operation activities. 

 Surface Water Quantity 
• A water quantity monitoring program should be developed to monitor discharge 

from the settling ponds and potential effects on appropriate watercourses (e.g., 
WC2 (Appendix F), Big Eastern Lake). The sampling frequency and monitoring 
equipment used should be sufficient to estimate potential surface water quantity 
changes associated with the project. A baseline monitoring site or sites should be 
established and monitored prior to construction. This plan should be submitted to 
Department of Environment staff for review and approval. 

• A drainage plan should be developed to manage surface water runoff within the 
quarry area, particularly to ensure that adequate flows are directed to Big 
Eastern Lake and Lawrence Lake as proposed. The plan should be submitted to 
Department of Environment staff for review and approval. 

• The proposed project indicates that water will be used for dust suppression 
during construction and operation activities, the source of water has not been 
identified and the expected withdrawal volumes. This information should be 
submitted to the Department of Environment for review, including confirming 
whether it is expected that a water withdrawal approval application will be 
developed and submitted.  
 Fish and Fish Habitat 

• Additional consultation by the Proponent with Fisheries and Oceans Canada 
should be conducted with respect to the estimated reduced flows in WC2 
(Appendix F) and potential requirements for a Fisheries Authorization. 
Consultation should also occur with the Department of Environment about the 
potential requirement for a watercourse alteration approval due to the expected 
reduction in flows. The proposed timeline for submitting authorization/approval 
applications prior to when work is to occur within the WC2 catchment area should 
be part of the consultation and may not be appropriate as it will require survey 
delineation of the WC2 catchment area and tracking by the Proponent and 
regulatory authorities to ensure it is done prior to quarry activities occurring within 
the catchment as proposed. Both consultations should occur prior to the 
commencement of construction as approvals/authorizations may be required.  

 Groundwater Quality and Quantity 
• The groundwater quality and quantity monitoring program proposed within the EA 

Registration Document and Addendum should be developed and implemented in 
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consultation with Department of Environment staff prior to the start of quarry 
development. The plan should include a monitoring interval to represent baseline 
monitoring conditions and be designed to evaluate localized changes to 
groundwater levels in the vicinity of the quarry area to address uncertainties 
discussed in the comments above. 

 
 



Sustainability and Applied Science 
 
 

MEMORANDUM 

 

To:  Candace Quinn, EA Branch  

From: Hydrologist, Industrial Management Unit, Sustainability and 
Applied Science Division 

CC:  Paul Currie, Manager, Industrial Management Unit 

Date:  October 25, 2019  

Subject: Sheet Harbour Quarry Addendum to EARD Comments 

 

Scope of review: 

The scope of this Environmental Assessment review from the NSE Sustainability and Applied Science 
Division Hydrologist is to evaluate the response of the proponent against the requirements within the 
Decision Letter issued by the Department (dated May 8, 2019), specifically from the perspective of the 
potential environmental impacts and proposed mitigations of the proposed undertaking on surface 
water quantity and management. While comments may also include considerations for impacts on 
general surface water quality, groundwater, freshwater fish habitat, and wetlands, appropriate technical 
specialists for these areas should be consulted for specific review and comment.  

Documents reviewed: 

The documents outlined below formed the basis for this EA review, and is referred to as the ‘the 
submission’ through the rest of this memorandum: 

• Addendum to EARD – Sheet Harbour Quarry – Sheet Harbour, Halifax County – Dexter 
Construction Co. Ltd. Report prepared by GHD. Dated September 13, 2019. 

Review re: Additional Information document: 

• A range of potential values for infiltration and runoff generated have been provided in the 
submission, as well as a level of justification for the selection of these values. 

• A change has been made to the site drainage as part of this submission. It is reported that 
“During EOQ and reclamation conditions, water which falls on the quarry is split between Big 
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Eastern Lake subwatershed and Lawrence Lake watershed. This watershed boundary was 
delineated to replicate existing conditions as much as possible and minimize the change to the 
hydrologic regime.” 

o This change has led to significant changes in water balance results compared against 
what was originally submitted. 

• Key assumptions related to runoff generated in the quarry footprint has been modified from 
what was originally submitted: originally, all water within the quarry footprint was assumed to 
generate runoff from the system. In the new submission, two scenarios have been run – the 
same impervious scenario, as well as a pervious scenario with a “pervious quarry floor consisting 
of similar infiltration capabilities to existing surficial soils (imperfectly drained Sandy Loam).” 

• It is reported that “Under EOQ and Reclamation conditions Powers Cove SE and Powers Cove 
NW watersheds experience a decrease in watershed area of 4.82% and 4.28% respectively. 
Infiltration parameters remain unchanged from existing. As such the percent change of runoff 
and infiltration remains proportional to percent area change, decreasing by 4.82% for Powers 
Cove SE and 4.28% for Powers Cove NW. These changes are not significant in terms of possible 
impacts to the lake’s function.” 

• It is reported that the quarry floor elevation can be contoured so that drainage flows to either 
Big Eastern Lake or Lawrence Lake watersheds as needed throughout quarry development in 
order to reduce the impact to the existing hydrologic regime. Monitoring plan to assess impacts 
to Big Easter Lake/Lawrence Lake is required to support any potential course-corrections in 
mitigations required. 

• Watercourse 4 was assessed in the field, with reports that ‘the watercourse does not provide 
habitat for fish’, and field verification did not find a defined channel for this watercourse within 
the planned quarry area. 

• As part of the fish habitat assessment, it is outlined that Watercourse 2 (WC2) will have a 
predicted 27% predicted decrease in surface water volume 

o The fish habitat in this area is outlined as ‘marginal, with potential rearing and foraging 
habitat accessible only during periods of high flow). 

• To support the construction of the access road, it is reported that ‘Appropriate ditches and cross 
drainage culverts will be installed to manage drainage around and runoff from the access road.’ 

• The submission includes information to clarify the “Potential Aggregate Resource” question 
outlined in the decision letter. 

Conclusions & Recommendations: 

Operational Issues/Other Permitting Processes 
• For the water balance and associated analysis and results to be valid, quarry site drainage 

outlined in the submission must be followed, with the in-quarry grading and conveyance 
developed to follow what has been outlined in this submission. As part of this, a site stormwater 
management plan is to be developed by a qualified professional engineer that outlines the 
details surrounding how this will be established and submitted to the Department for review 
and acceptance prior to passing mid-quarry life as outlined in the submission.  

• Details related to final settling pond design by a qualified professional engineer for the settling 
pond that discharges towards Lawrence Lake up to the mid-life of the quarry is required as part 
of any industrial approval application for the works, including a plan to monitor compliance 



during the different operational phases of the year. Designs must at minimum consider the 
items outlined in the submission (and its appendices) as well as considerations for appropriate 
removal of Total Suspended Solids and maintenance of flow in watercourse WC4 downstream. 

• Once the extents outlined in the submission for the mid-life of the quarry are met and there is a 
need to sub-divide drainage in the quarry to meet what is outlined in this submission, details 
related to final settling pond design by a qualified professional engineer for the settling pond 
required for flows to Big Eastern Lake is required, including a plan to monitor compliance during 
the different operational phases of the year. Designs must at minimum consider the items 
outlined in the submission (and its appendices) as well as considerations for appropriate 
removal of Total Suspended Solids and maintenance of downstream flows. 

• It is reported that the quarry floor elevation can be contoured so that drainage flows to either 
Big Eastern Lake or Lawrence Lake watersheds as needed throughout quarry development in 
order to reduce the impact to the existing hydrologic regime. A detailed monitoring plan is to be 
developed to assess impacts to Big Eastern Lake/Lawrence Lake and to support any potential 
course-corrections in the mitigations proposed, to be submitted to the Department for review 
and acceptance prior to the commencement of the proposed works. 

• Considering the level of uncertainty surrounding the runoff characteristics of the proposed 
works, recommend EA conditions be included that outline requirements for re-assessment of 
potential impacts to surrounding watercourses and fish habitat using the results of monitoring 
at each renewal of the industrial approval (e.g., every ~10 years). This assessment should 
include an assessment of whether modifications to site drainage and reclamation plans are 
necessary to mitigate potential impacts associated with the on-going works. Any additional 
approvals that may be necessary as a result of this analysis (e.g., watercourse alterations, DFO 
authorizations) must be acquired at the appropriate times. 

• A detailed sediment and erosion control plan is to be developed by a qualified professional and 
is required to be submitted as part of any industrial approval application for NSE review and 
approval prior to construction activities, including clearing, grubbing, and stripping, take place. 

• Details surrounding the plan for water use for the purpose of dust suppression must be provided 
to the Department prior to expansion activities taking place and any necessary approvals 
obtained. 

• Locations and design of cross drainage culverts to be completed by a qualified professional 
engineer in a way to minimize any impacts to local drainage patterns associated with the 
construction and use of the access road. 

• All necessary approvals must be acquired prior to development of the access road, including 
watercourse alterations, wetland alterations, and any potential fish authorizations. Applications 
for these works must include considerations for erosion and sediment control planning prior to 
the commencement of the works, to be developed by a qualified professional and reviewed and 
accepted by the Department prior to additional clearing and grubbing taking place. 

• It is recommended that an assessment of impacts on Watercourse 2 be completed prior to any 
work taking place within its watershed using updated information from the site and any 
necessary approvals obtained (e.g., potential fisheries authorizations). 



 

 

MEMORANDUM 

DATE:  October 29, 2019 

 

TO:  Environmental Assessment Officer, EA Branch    

 

FROM: Wetland Specialist- Water Management Unit 

    

SUBJECT: Sheet Harbour Quarry Expansion Project Additional information 

 

No specific comments with respect to the Additional Information Addendum for the proposed project. 
My comments and suggested T&C’s (typical standard wetland related T&Cs- relating to vegetation 
clearing, wetland monitoring and compensation obligations and general requirement for approvals prior 
to altering wetlands) remain valid. Monitoring associated with the surface water/ groundwater 
programs could also provide additional assessment of the development’s impact on wetlands. 
 Additional standard requirements relating to the preparation, submission and implementation of 
sediment/erosion control, stormwater management and EPPs should also consider wetlands and help to 
mitigate impacts of the project on off-site wetlands and general watershed health.  
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