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RE: Comments on EARD for 

       Miller’s Creek Mine Extension, CGC Inc. Fundy Gypsum

Please find enclosed my comments on the Environment Assessment Registration Document for the proposed project. I am sending you the comments both by fax and by post. I will appreciate a confirmation of the receipt of this submission in good order. 

I thank you for the opportunity to make these comments. After the Department has reviewed my comments, I will also appreciate receiving a note to that effect. 

Yours sincerely,

M. Ashraf Mahtab

M. Eng. (Mining), McGill University; Ph.D. (Geological Eng.), UC, Berkeley

270 Church Hill Road

Sandy Cove, NS, B0V 1E0

(902) 834-2366

ashraf.mahtab@ns.sympatico.ca
Comments on Environment Assessment Registration Document (EARD) for Miller’s Creek Mine Extension, CGC Inc. Fundy Gypsum

by M. Ashraf Mahtab

M. Eng. (Mining) McGill University & Ph. D. (Geological Eng.) UC Berkeley

1. Impact of the Mine (or Quarry) on the Groundwater Resource

The EARD (Section 6.3, p.92-93) states that the groundwater flow into the active mine area will be low because of the low hydraulic conductivity of the host bedrock. “It also indicates that the cone of depression from pit dewatering will not extend as far from pit boundaries.” This statement is invalid and cannot be supported with a scientifically acceptable rationale. 

The following paragraphs aim to provide a more realistic view of the impact of development of the mine on the water resource around the Project site. The first paragraph lists the basic elements of the Project related to the groundwater flow. The components of the water drawdown are defined in the next paragraph. The last paragraph outlines the cumulative impact of the mine on depletion of the groundwater.

The footprint of the Project is 420 hectares, including 180 hectares of the surface area of the open pit (or quasrry) that will be developed in stages over the 30-50 year life of the mine (Section 5.2). The Project area is generally higher than the surrounding lands. The direction of surface and groundwater flow from the Project site is towards the Kennetcook, Avon, and St. Croix Rivers in the North, West, and South directions, respectively. “Due to its location, the project is expected to lay within groundwater recharge areas. The bedrock aquifer ranges from low hydraulic conductivity to high depending on the degree of fracture and presence of solution channels. The mine will be developed to a maximum depth of 70 metres below ground surface with the average depth being 50 metres below surface. At maximum depth the pit floor will be approximately 10 metres below sea level” (Section 6.3.1).

In order to understand the role of hydraulic conductivity in generating a “cone of depression” by drawdown of water into the pit, it is appropriate to refer to Darcy’s Law

expressed in the literature (C. W. Fetter, 1994, Applied Hydrogeology) by the equation

Q = - K A (h/L), which is generally written as Q = - K A (dh/dl).

The (water) discharge, Q, is proportional to the difference in the hydraulic head, h, between the two ends (or points of the flow line) and is inversely proportional to the flow length, L, between the two ends. The discharge, or flow, is also proportional to the cross-sectional area, A, of discharge. K is the proportionality constant, called hydraulic conductivity. The hydraulic gradient is generally expressed as dh/dl. The negative sign in the equation indicates the direction (or sign) of the gradient.

A cone of depression will form in the aquifer – around the pit – as the water level declines due to the drawdown or flow into the pit. A low conductivity of the rock hosting the aquifer will slow the drawdown into the pit. However, there are two factors which will increase the drawdown: the hydraulic gradient and the timeframe. With the sequential deepening of the pit, the hydraulic gradient will increase and the water will be drawn down faster and over longer distances. The drawdown will continue over the 35-50 year life of the mine. The expanding cone of depression (even after filing of parts of the pit with broken rock during the planned reclamation) will continue to be the sump for the drained groundwater. The cumulative impact of the mine would likely result in spreading the cone of depression over an area which is several times the size of the excavated area. This situation will permanently disturb and deplete the groundwater resource of the watercourses and the community. In order to make a quantitative assessment of the depletion of the water resource due to the Project, it would be necessary to perform a flow analysis using standard software such as MODFLOW.

2. Impact of Blasting

ANFO (a mixture of ammonium nitrate and diesel fuel) will be the predominant blasting agent.  For every tonne of rock approximately 0.15 kg of explosive will be used.  The average production per day will be approximately 14,000 tonnes, using over 2,000 kg of ANFO (Ref: Section 5.6.2.5).  

The explosive residue will enter the surface and groundwater and finally drain into the three surrounding rivers and, eventually into the Minas Basin.  The DFO Guidelines for Use of Explosives In or Near Canadian Fisheries Waters (1998) prohibit the deposit of by-products resulting from the use of ANFO.  Therefore, “No use of ammonium nitrate-

fuel oil mixtures occurs in or near water due to the production of toxic by-products (ammonia)”  (Ref: DFO Guidelines, p.4, Item 4).

Two conclusions emerge from the above description of the use of ANFO for blasting.

(1) DFO should be involved in the review of the EARD, particularly with respect to the aforementioned Guidelines, which should include the Minas Basin and inshore water courses and watersheds.

(2) The surface and ground water polluted by the blast residue will also affect the use of the water for agriculture and domestic purposes.  It is important to recognize that any residue-polluted water collected in the sedimentation ponds cannot be restrained from entering the aquifer by gravity flow through the bottom of the pond.  The average amount of ANFO used per day translates into about 770,000 kg per year and approximately 40 million kg over the expected 50-year life of the Project.  It is obvious that the cumulative impacts of the ANFO-related pollution on the local aquifer and the Minas Basin cannot be mitigated.

Blasting near structures is another concern.  The NSEL Pit & Quarry Guidelines, 1999, Sec. IV (c) states that “No person responsible for the operation of a quarry shall blast within 800m of the foundation of a structure located off site.”  The EARD states (on p.24) that “there are 300 residences within 3 km from the centre of the new mine”.  Some of these residences may be located within 800m of the planned boundary of the quarry.  The location of these residences needs to be depicted on a map together with the boundaries of the step-wise excavation for the quarry. 
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