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6.1 GEOLOGY
6.1.1 Analysis, Mitigation and Environmental Effects Evaluation

Geology has been identified as a VEC due to the potential for disturbance of acid generating
rocks and potential consequences of acid rock drainage (ARD) on resources. Acid generating
rocks are a group of mineralized geologic materials that contain various sulphides. When these
minerals are disturbed and come into contact with water, oxygen, and iron reducing bacteria,
the sulphide minerals, become oxidized and acid is generated in the process. The presence of
iron reducing bacteria serves as a catalyst that accelerates acid production and the potential for
generation of ARD. Carbonate minerals, where present, serve to buffer acid generation. The
NSE and EC jointly prepared Guidelines for Development on Slates in Nova Scotia (April, 1991)
and the provincial Sulphide Bearing Materials Disposal Regulations (April, 1995) regulate the
management of materials with potential for ARD. To determine if a particular rock can be
considered acid producing the total sulphide content must exceed 0.4 percent and the rock does
not contain sufficient minerals such as calcium to neutralize or consume the acid. The
guidelines are specifically targeted towards slate bedrock, particularly the Halifax Formation, yet
the guidelines are also applicable to other sulphide-containing bedrock.

Based on available regional maps (Section 5.1) there are no known occurrences of acid
generating rocks in the project area. Furthermore, there would be no correlation between any
potential effects and any alteration of the geology in the area. Any effect would be reflected in
the groundwater, surface water, or soil geology as discussed below. Precautionary measures
will be applied during the construction phase and will relate to the monitoring for the presence of
acid generating rocks and mitigation measures should such rock types be encountered. These
measures are discussed in the applicable sections of potentially affected VECs (Section 6.2
Soils; Section 6.7 Surface Water; Section 6.9 Freshwater Environment).

6.1.2 Summary of Significant Environmental Effects
No adverse environmental effects have been identified. None of the Project phases is expected
to interact with the geological environment in a way that adverse effects would be likely.

Potential effects on soils and aquatic environments as a consequence of disruption of acid
generating rock are addressed in the Section related to the respective VECs.
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6.2 SOILS
6.2.1 Analysis, Mitigation and Environmental Effects Evaluation

During the initial stages of the construction phase there will be extensive ground works including
blasting, cut and fill, and contouring to achieve the desired grade levels at the terminal, the
logistics park, and the rail and transmission corridors. In this context, soils have been identified
as a VEC due to the potential for

e Soil erosion during construction activities; and
e Changes in soil chemistry due to acid rock drainage.

Soil Erosion

Soil erosion is primarily of concern from a surface water quality and aquatic habitat quality
perspective as eroding soil particles may be washed into near-by water courses, potentially
altering water quality, increasing sediment loadings, and degrading fish habitat quality. Effective
mitigation measures are available to avoid and minimize soil erosion through the
implementation of site-specific erosion and sediment control plans and corresponding
monitoring. This is being addressed in the Effects Assessment for Surface Water, Freshwater
Water, and Marine Environments (Section 6.7, 6.8, 6.9).

Changes in Soil Chemistry

As discussed in Section 6.1, existing geological conditions suggest that the proposed earth
works are unlikely to disrupt acid generating rock. Therefore, the likelihood of ARD is very low.
Nevertheless, as a precautionary measure, monitoring for acid generating rock will be
undertaken. If required an acid rock management plan will be implemented during construction.

6.2.2 Summary of Significant Environmental Effects
No adverse environmental effects have been identified for soils per se. However, soil erosion is
of concern from a surface water quality and aquatic habitat quality perspective. Effects of

erosion on these environments are discussed in the respective sections of the effects
assessment (Section 6.7, 6.8, 6.9).
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6.3 AIR QUALITY
6.3.1 Boundaries
6.3.1.1 Temporal Boundaries

The temporal boundaries include all three phases of the Project; construction, operation, and
decommissioning. However, no specific work was conducted related to the decommissioning
phase as these works are expected to remain within the air impacts associated with the
construction phase.

6.3.1.2  Spatial Boundaries

The spatial boundaries include the Project site (marine terminal, intermodal rail yard, logistics
Park) and the proposed rail line as discussed in Section 2. Adjacent lands were taken into
consideration with respect to potential receptor locations.

6.3.1.3 Administrative, Legislative, Technical Boundaries
Table 6.3-1 shows the applicable federal and provincial objectives relating to ambient air quality.

The Government of Canada (2004) NAAQO are based on a three-tier structure and are defined
as follows:

e The Maximum Desirable Level is the long-term goal for air quality and provides a basis
for an anti-degradation policy for unpolluted parts of the country and the continuing
development of control technology.

e The Maximum Acceptable Level is intended to provide adequate protection against
effects on soil, water, vegetation, materials, animals, visibility, personal comfort, and
well-being.

e The Maximum Tolerable Level denotes time-based concentrations of air contaminants
beyond which, because of a diminishing margin of safety, appropriate action is required
to protect the health of the general population.

CCME have developed a Canada-Wide Standard for PM, s which is 30 ug/m3, based on a 24-
hour average over three consecutive years. This standard is to be achieved by 2010 (CCME
2000).

NSE has established maximum permissible ground level concentrations for ambient air quality
in Nova Scotia. All approvals issued by the Minister of Environment contain provisions to
ensure that the maximum permissible ground level concentrations are not exceeded. Table 6.3-
1 provides a list of these criteria.

Table 6.3-1: Federal and Provincial Ambient Air Quality Criteria

NOVA
CANADA
Averaging SCOTIA
Pollutant Time . Canada-Wide Ambient Air Quality Objectives®
Period Maximum Standards” i i i
feaih|a? anaaras Maximum Maximum Maximum
Permissible . !
(Pending) Desirable | Acceptable | Tolerable
1 hour 400 - - 400 1000
Nitrogen Dioxide
24 hour - - - 200 300
(Hg/m?)
Annual 100 - 60 100 -
Sulphur Dioxide 1 hour 900 - 450 900
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Table 6.3-1: Federal and Provincial Ambient Air Quality Criteria

NOVA
CANADA
Averaging SCOTIA
Pollutant Time . Canada-Wide Ambient Air Quality Objectives®
Period Maximum Standards” i i i
ecihla? Maximum Maximum Maximum
Permissible . !
(Pending) Desirable | Acceptable | Tolerable
(ug/ms) 24 hour 300 - 150 300 800

Annual 60 - 30 60 -
Hydrogen 1 hour 42 - 1 15 -
Sulphide (ug/m®) 24 hour 8 ) ; 5 R
Total Suspended 24 hour 120 - - 120 400
Particulate Matter
(ug/m3) Annual 70 - 60 70 -
PM10 (ug/m®) 24 hour - - - . _
PM2.5 (ug/m®) 24 hour - 30 - - -
Carbog Monoxide 1 hour 34.6 - 15 35 -
(mg/m®) 8 hour 12.7 - 6 15 20
Sources:
dGovernment of Canada 2004
®CCME 2000
°NSEL 2007b

6.3.2 Threshold for Determination of Significance

A significant adverse air quality effect has been determined to represent a condition where
regulatory objectives are regularly exceeded.

6.3.3 Air Quality Effects
6.3.3.1  Construction Air Quality Impacts

The use of equipment to construct the Terminal will result in temporary, short-term emissions of
air pollutants that will be restricted to the construction period for the Terminal and will terminate
once construction has been completed. These emissions will likely not result in significant
adverse impacts to the air quality within the vicinity of the Project Area. Fugitive dust control
measures to be implemented, if required.

Terminal construction activities can generally be categorized into site preparation, terminal
process construction, and marine pier construction activities. During construction activities
associated with the Terminal, the use of internal combustion engines in various cranes,
backhoes, dozers, loaders, pavers, trucks, welders, generators, air compressors, pumps, pile
drivers, miscellaneous heavy construction equipment, and worker commuting vehicles will result
in emissions of NOy, SO,, CO, PM4o, PM, 5, and VOCs.

Fugitive dust emissions from activities such as demolition, site preparation, grading and vehicle
traffic, will occur during construction periods. Prior to paving or revegetation of disturbed soil
areas within the Project Area, wind erosion of displaced soil may also generate fugitive dust
emissions. MITI will use mitigation measures to minimize the fugitive dust emissions associated
with construction of the Terminal. These measures may include the application of water or dust
suppressants, covering of haul trucks, use of paved roads to the extent possible, limiting vehicle
speed, and stabilizing disturbed areas.
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6.3.3.2  Operational Air Quality Impacts

In general, emissions from the operation of the Terminal will be conducted in a manner to meet
ambient air quality objectives that fall under the Nova Scotia Department of Environment (NSE)
Guidelines for Environmental Air Measurement and Assessment (Section 6.4.1.3).

The assessment of air emissions from the operation of the Terminal included the following:

1. Aninventory of all combustion emissions was developed and compared to the emissions
inventory for the Province of Nova Scotia;

2. An air dispersion modeling study was performed to predict the impacts on air quality at
the two residential properties located closest to the Terminal property.

6.3.3.2.1 Inventory of Melford Terminal Air Emissions

The following sections provide an assessment of air emissions projected to be generated from
the operation of the proposed Melford Terminal. The approach developed to assess the impact
of air emissions from the project is based on the following documents:

e White Paper #3 — Port Emission Inventories and Modeling of Port Emissions for Use in
State Implementation Plans (SIPs), prepared by ICF Consultants for USEPA, May 4,
2004;

e Current Methodologies and Best Practices for Preparing Port Emission Inventories — ICF
Consulting and USEPA ; and

e Air Quality Report: EIS for the Proposed Marine Container Terminal at the CNC —
prepared for the USACE Charleston District and the South Carolina State Ports Authority
(SCSPA), September 2005.

Air emissions for the project were assessed based on the following activities:
« Docking and hoteling of container ships;
e Use of tugboats during docking;
e Transporting containers using trucks; and
e Transporting containers using locomotives.

It should be noted that MITI has recently confirmed that onshore cargo handling equipment and
cranes will be powered by electricity, and thus such equipment is not included in the following
analysis. Two scenarios, a 600,000 TEU Start Up scenario and a 1,500,000 TEU Build Out
scenario, were assessed. The following sections provide an inventory of emissions estimated to
be generated from these activities.

6.3.3.2.2 Container Ship Emissions

Container ships are typically powered by large diesel engines. The United States
Environmental Protection Agency has developed three categories for large diesel engines
based on their size. There categories are summarized in Table 6.3-2.

Table 6.3-2: Categories of Marine Diesel Engines (EPA 2003)

. Displacement per Power Range RPM
Category Typical Uses prIinder P (kW) 9 Range
1 Propulsion engines on harbor craft Displacement <5 liters 37-2.300 1,800 —
and fishing vessels (and power =37 kW) ! 3,000
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Table 6.3-2: Categories of Marine Diesel Engines (EPA 2003)

. Displacement per Power Range RPM
Category Typical Uses prIinder P (kW) 9 Range
Propulsion engines on tugs and push . .
2 boat; auxiliary engines on ocean- i?l)lct)elztsestlsplacement 1,500 — 8,000 155006

going marine vessels
Propulsion engines on ocean-going
marine vessels

Source: USEPA: Port Emission Inventories and Modeling of Port Emissions for use in State Implementation Plans — White Paper
#3, 2004

3 Displacement > 30 liters 2,500 — 80,000 60 — 900

Large container ships have multiple diesel engines that are used to propel the ship and to
generate electrical power for auxiliary purposes. Typically, the propulsion engine is a Category
3 engine, while the auxiliary engines that are used for electrical power generation are Category
1 or 2 engines.

Table 6.3-3 provides a summary of the engine characteristics of the average type of Container
Ships that are expected to arrive at the Melford Terminal. During full operation, it is estimated
that the Melford Terminal will receive in the range of 188 - 260 vessels a year. The best
estimate of the frequency of the types of vessels to supply the Terminal, used for this modeling,
is predicted as 40% Panamax, 40% Post-Panamax and 20% Super Post-Panamax. This can be
considered a “worst case” scenario, given the trend towards the larger and more fuel-efficient
Super Post-Panamax vessels. This trend may imply that most if not all vessels supplying the
Terminal as it reaches full capacity will be in that category.

Table 6.3-3: Engine Characteristics for Container Ships Serving Melford

Engine Type Engine Vessel Type Average Power Averlggfinpower
gine typ Category yp (kw) (hp)g
Panamax 41,000 54,940
Main Engine Post Panamax 66,000 88,440

(used for propulsion) Category 3

Super Panamax 85,700 114,838
Auxiliary Engine Panamax 9,020 12,087
(used for propulsion or Category 1 or 2 Post Panamax 14,520 19,457
power generation) Super Panamax 18,854 25,264

Note: Power rating information obtained from MAN B&W Diesel A/S document Propulsion Trends in Container Vessels.

Category 3 marine engines generally fall into one of two distinct types, as shown in Table 6.3-4.
Based on the power rating of container ships expected to serve the Melford Terminal, along with
knowledge of the types of engines currently used in container ships, it is assumed in this study
that ships’ engines have Slow Speed, 2-stroke engines.

Table 6.3-4: General Characteristics of Category 3 Marine Diesel Engines (EPA 2003)

Rated
Engine Tvoe | Euel Type Size Range Speed Stroke/Bore | Number of Power Range
9 yp yp (Liters/Cyl) Range Ratio Cylinders (Total kW)
(rpm)
Slow Speed, | pogidual | 57 - 2,006 54 - 250 2.38 - 4.17 4-14 1,100 — 103,000
2-Stroke
Medium Residual
Speed, o ' 30 - 290 327 - 750 1.15-1,171 5-20 1,000 — 18,100
Distillate
4-Stroke
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The emissions from marine diesel engines vary with the speed underwater which the engine is
operating. The operation of container Ships can be grouped into four main operating modes as
listed in Table 6.3-5.

Table 6.3-5: Vessel Operating Modes

Load Factor
Operating Mode Description (fraction of
rated power)

Vessel is approaching the port, but has not yet been required to reduce its

. 0

Cruising (1) speed. 80%
Reduced 0

Speed Zone Vessel is approaching the port and is required to reduce speed. 15 —hBSh/o (c?g(;)e
(RSZ) (1) as high as 0)

Vessel movements within port, including berthing and moving between

— 0,
berths. 10-12%

Maneuvering (1)

Time spent at berth, also called dwelling. Category 3 engines are typically
only used for hoteling on refrigerated and cruise ships due to the larger
power demand of these vessels. Container ships typically use Category 1
Hoteling (2) or 2 diesel engines for hoteling. During hoteling the Category 3 engine is 10%
assumed to be operating at ten percent of design capacity, and the
Category 2 engine is assumed to be operating at 80 percent of design
capacity.

Source: Air Quality Report: EIS for Proposed Marine Container Terminal at the CNC, Pinnacle Consulting Group, 2005

Container Ship Emission Factors

Emission Factors were obtained from literature sources to estimate the emissions of criteria air
pollutants associated with operation of the proposed terminal. The emissions estimates
provided in this document represent the increase in criteria pollutant emissions that will result
from the Terminal Operation. EPA found that emission factors tend to be relatively steady at
loads greater than 20 percent; however, at low loads the emission factors increase (EPA, 2003).
Table 6.3-6 presents the emission factors used for cruising and Reduced Speed Zone (RSZ)
modes. These factors were adjusted for low loads in the maneuvering mode (The Pinnacle
Consulting Group, 2005). The adjustment ratios and the adjusted emission factors for the
maneuvering mode are presented in Table 6.3-7. The emission factor adjustment ratios were
not applied during hoteling mode because the Category 3 engine is idling while the container
ship is in hoteling mode; therefore the emissions are expected to be lower than in maneuvering
mode.

Based on the power rating, the emission factors for Slow Speed engines were used for
calculating emissions.

Table 6.3-6: Emission Factors for (g/hp-hr) Category 3 Marine Diesel Engines in Cruising, RSZ and
Hoteling Modes (EPA 2003)

Engine Type Cco NOx PM SO, HC
Slow Speed 0.82 17.60 1.29 9.56% 0.395
Medium Speed 0.52 12.38 1.31 9.56" 0.395

Note: (1) Based on sulfur content in fuel of 30,000 ppm.
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Table 6.3-7: Adjustment Ratios and Emission Factors for Category 3 Marine Diesel Engines in
Maneuvering Mode (EPA 2003)

Adjustment Ratio for Low Load

Engine Type CO NOx PM SO; HC
Slow Speed 8.52 1.36 1.69 1.57® 5.28
Medium Speed 7.41 1.36 1.68 1.55% 5.50
Adjusted Emission Factors for Maneuvering Mode (g/hp-hr)

Engine Type CO NOx PM SO, HC
Slow Speed 6.99 23.94 2.18 7.50% 2.09
Medium Speed 3.85 16.84 2.20 7.51® 2.17

Note: (1) Based on sulfur content in fuel of 30,000 ppm

In addition to the main propulsion engine, marine container ships typically have a smaller
Category 2 Diesel engine that is used to provide electrical power to the ship while in hoteling
mode. During this period, the Category 2 engine is used to meet the electrical demand, and the
Category 3 engine is assumed to remain running in an idle mode. The emission factors for the
Category 2 engine used during hoteling are presented in Table 6.3-8.

Table 6.3-8: Emission Factors for Category 2 Marine Diesel Engines in Hoteling Mode (g/hp-hr)

Engine Type CO NOx PM SO, HC
Slow Speed 1.85 9.96 0.239 1.07® 0.1
Medium Speed 1.85 9.96 0.239 1.07® 0.1

Note: (1) Based on sulfur content in fuel of 330 ppm

Container Ship Emissions Calculations
Emissions from container ships can be estimated using the following equation:

Emissions = Trips x Power x LF in Mode x EF

Where: Trips = number of trips or vessel calls by vessel and engine type
Power = Rated power of propulsion engine by vessel and engine type
LF = Load factor (fraction of rated power) by mode
Time = average time in each mode by vessel and engine type
EF = Emission factor in mode and by engine type (Tables 6.3-6, 6.3-7, and 6.3-8)

Assumptions for the average length of time each container ship spends in each operating mode

were made based on past operations at other ports and knowledge of local and regional
conditions. This information is presented in Table 6.3-9.
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Table 6.3-9: Operating Time for Propulsion Engine at Melford Terminal
Mode Average Operating Time (hours/call)
Start Up Build Out
Cruising 1.0 1.0
Reduced Speed 1.0 1.0
Maneuvering 0.5 0.5
Hoteling 18.0 18.0

Source: Air Quality Report: EIS for the Proposed Marine Container Terminal at the CNC, The Pinnacle Consulting Group, 2005.

Table 6.3-10 presents the estimated emissions of criteria air pollutants associated with
container ships servicing the proposed Melford Terminal.

Table 6.3-10: Estimated Annual Emissions from Container Ships at Proposed Melford Terminal.

(TPY)
Operating
Year Mode CcoO NOx PM SO, HC
Cruising 0.80 19.04 2.02 54.19 0.61
Reduced 0.37 8.77 0.93 6.77 0.28
Start Up pee
Maneuvering 2.46 8.38 0.77 2.66 0.74
Hoteling 51.98 448.03 21.82 145.94 7.28
TOTAL 55.61 484.22 25.54 209.56 8.91
Cruising 8.69 206.83 21.89 159.71 6.60
_ Reduced 1.09 25.85 274 19.96 0.82
Build Out Speed
Maneuvering 7.26 24.69 2.28 7.83 2.18
Hoteling 153.22 1320.51 64.30 430.15 21.46
TOTAL 170.26 1577.88 91.21 617.65 31.06

Note: tonnes per year

6.3.3.2.3 Calculation of Emissions From Smaller Harbor Vessels

Emissions from smaller harbor vessels can be estimated using the following equation:
Emissions = Power x LF in Mode x Operating Time x EF

Where: Power = Rated power of propulsion engine by vessel and engine type
LF = Load factor (fraction of rated power)
Operating Time = Annual operating time by vessel type
EF = Emission factor by engine type (Table 6.3-12)

Table 6.3-11 provides a summary of power rating and projected operating hours for the
tugboats. Based on discussions with a professional mariner, it is estimated that two tugboats
will be required for berthing and sailing of vessels.

Table 6.3-11: Engine Power Rating and Operating Hours for Harbor Vessels

Engine Power Rating Projected Operating Hours
Vessel Type -
kW hp Start Up Build Out
Tug Boats 2,741 3,676 440 1300
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Table 6.3-12 lists the emission factors for tugboat engines.

Table 6.3-12: Estimated Factors for Category 2 Marine Diesel Engines (g/hp-hr)

Vessel Type CO NOx SO, TSP HC

Tug Boats 1.85 9.96 1.07® 0.239 0.10

Note: (1) Based on sulfur content in fuel of 330 ppm
The estimated emissions from the tugboat operations are presented in Table 6.3-13.

Table 6.3-13: Estimated Emissions from Container Ships at Proposed Melford Terminal (TPY)®.

Scenario cO NOx PM SO, HC
Start Up 1.50 8.05 0.87 0.19 0.08
Build Out 4.42 23.80 2.56 0.57 0.24

Note (1) tonnes per year

6.3.3.2.4 Trucking and Motor Vehicle Emissions

Emissions from motor vehicle traffic approaching, departing and idling at the terminal were
estimated using the U.S. EPA MOBILE6 emission factor model, vehicle fleet characteristics,
distance traveled, operating speeds, vehicle count, and time at idle.

As per information provided by the client, it is estimated that approximately 2% of the containers
entering the Melford Terminal will be moved by truck. At full production, an estimated 12
transport trucks per day, will visit the site on an annual basis.

MOBILESG is an emission factor model for predicting gram per mile emissions from cars and
trucks under various operating conditions, and takes into account a timeline of regulatory
programs effecting vehicle emission reductions and cleaner burning fuels. For this study, the
model was set up to estimate emission factors for two vehicle classes, Light Duty Gas Vehicles
(LDGV) and Heavy Duty Diesel Vehicles (HDDV), two road types (Freeway and Arterial), and at
three operating speeds (55 mph, 25 mph, and at idle).

Calculation of emissions from moving vehicles along the main access routes requires
information about the miles traveled by vehicle type within the study area. Only the increase in
traffic that results directly from the terminal operation and only along the access route was
considered. MOBILEG6 provides emission factors in gram per vehicle mile, by vehicle class and
speed. Therefore, vehicle miles traveled at different speeds are needed for each vehicle class.
The primary vehicle types associated with the terminal operations include light duty gas vehicles
(LDGV) and heavy duty diesel vehicles (HDDV). Other vehicle types are not anticipated to
contribute significantly to the total, and are not included. Total vehicle miles were distributed
into two road types and speed categories: freeway@55 mph and arterial@25 mph. This
distribution was applied for each analysis year.

For each vehicle class and roadway type/speed, the annual emission rates, in tonnes per year,
are calculated with the following equations:

Emission Rate (g/yr) = Emission Factor (g/mi) x Vehicle Miles Traveled (mifyr) x Vehicle Fraction

Vehicle information and assumptions used in the calculation of emissions from motor vehicles
are presented in the following tables.
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Table 6.3-14: MOBILEG6 Average Emission Factors

Scenario co NOx PMas PMug SO, voc
(g/mi) (g/mi) (g/mi) (g/mi) (g/mi) (g/mi)
LDGV on Arterial @ 25 mph — Average Emission Factor
Start Up 9.82 0.581 0.0114 0.0249 0.0068% 0.770
Build Out 8.13 0.368 0.0113 0.0248 0.0068" 0.501
HDDV on Arterial @25 mph — Average Emission Factor
Start Up 1.881 5.845 0.165 0.2043 0.0168%? 0.462
Build Out 0.854 2.799 0.078 0.1104 0.0096" 0.353
LDGV on Freeway @ 55mph — Average Emission Factor
Start Up 11.79 0.589 0.0113 0.0248 0.0068" 0.626
Build Out 9.61 0.372 0.0112 0.0248 0.0068% 0.408
HDDV on Freeway @ 55mph — Average Emission Factor
Start Up 1.265 8.705 0.165 0.2043 0.0168? 0.260
Build Out 0.574 4.163 0.078 0.1104 0.0096% 0.198

Source: Air Quality Report: EIS for Proposed Marine Container Terminal at the CNC, Pinnacle Consulting Group, 2005
Note: (1) Based on sulfur content in fuel of 30 ppm

(2) Based on sulfur content in fuel of 43 ppm

(3) Based on sulfur content in fuel of 11 ppm.

Table 6.3-15 provides an estimate of vehicle miles traveled along with the fraction of miles by
road type and speed.

Table 6.3-15: Regional Increase in Vehicle Miles Traveled and Fraction of Vehicle Miles by Road
Type and Speed

Increase in Vehicle Miles Traveled Fraction of Vehicle Miles
: Vehicle Class (miles/year)
Vehicle Class Description .
Start Up Build Out Arztgrrrllglh@ Frggvr;/]?%@
LDGV Light-Duty Gas Vehicles 1,619,688 3,136,718 0.50 0.50
(Passenger Cars)
Heavy Duty Diesel
HDDV Vehicles (>8500 Ib) 47,125 136,500 0.10 0.90

Table 6.3-16 provides an estimate of the quantity of annual vehicle emissions for vehicles
traveling to the Site.

Table 6.3-16: Annual Vehicle Emissions (TPY)®.

CO NOx PMio SO, VOC

Scenario (tonfyr) (tonfyr) PMz5 (ton/yr) (tonlyr) (tonlyr) (ton/yr)

LDGV @ 25 mph — Annual Off-Site Vehicle Emissions

Start Up 7.95 0.47 0.009 0.020 0.006 0.62
Build Out 15.40 0.911 0.018 0.039 0.011 1.21
HDDV @25 mph — Annual Off-Site Vehicle Emissions

Start Up 0.009 0.028 0.001 0.001 0.0001 0.002
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Table 6.3-16: Annual Vehicle Emissions (TPY)®.

. CcoO NOXx PM1o SOz VOC
Scenario (tonfyr) (tonfyr) PMzs (ton/yr) (tonlyr) (tonlyr) (ton/yr)
Build Out 0.026 0.080 0.002 0.003 0.0002 0.006

LDGV @55mph — Annual Off-Site Vehicle Emissions

Start Up 9.55 0.477 0.009 0.020 0.006 0.507

Build Out 18.49 0.924 0.018 0.039 0.011 0.982

HDDV @ 55mph — Annual Off-Site Vehicle Emissions

Start Up 0.054 0.369 0.007 0.009 0.0007 0.011
Build Out 0.155 1.069 0.020 0.025 0.002 0.032
Note (1) tonnes peryear

Calculation of emissions form idling vehicles at the terminal requires information about the
number of vehicles entering the site and idling time per vehicle. Since MOBILE6 does not
directly provide emission factors for idling, general U.S. EPA guidance is to use the gram/mile
emission factors for a vehicle speed of 2.5 mph (The Pinnacle Consulting Group, Sept.2005).
Then, multiplying the emission factor by 2.5 mile/hour results in an emission factor of gram/hour
that can be applied to the idling time of the vehicle.

For each vehicle class, the annual emission rates, in tons per year, from idling are calculated
with the following equations:

Emission Rate (g/yr) = Emission Factor (g/hr) x Vehicle Count (veh/yr) x Idling Time (hriveh)

Table 6.3-17 provides a summary of idling emission factors.

Table 6.3-17: MOBILEG6 Average Emission Factors @ Idle

Scenario €O NOXx PMzs PMio SO2 vOC
(g/hr) (g/hr) (g/hr) (g/hr) (g/hr) (g/hr)

LDGV @ Idle — Average Emission Factor

Start Up 75.99 2.910 0.0103 0.0110 0.0168% 14.357

Build Out 61.63 1.856 0.0100 0.0108 0.0168% 9.043
HDDV@ Idle — Average Emission Factor

Start Up 19.399 27.079 1.0469 1.1380 0.0419? 3.032

Build Out 8.798 12.915 0.9433 1.0253 0.0241%® 2.318
Note: (1) Based on sulfur content in fuel of 30 ppm

(2) Based on sulfur content in fuel of 43 ppm
(3) Based on sulfur content in fuel of 11 ppm.

Table 6.3-18 provides a summary of estimated vehicle count and idling times for the project.
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Table 6.3-18: On-Site Vehicle Count and On-Site Idling Time
On-Site Vehicle Count On-Site Vehicle Idling
i vehicles/year Time (hour/vehicle
Vg:;'g;e Vehicle Class Description ( yean) ( )
Start Up Build Out Start Up Build Out
LDGV Light-Duty Gas Vehicles 51830 100375 0.2 0.2
(Passenger Cars)
Heavy Duty Diesel Vehicles
HDDV (>8500 Ib) 1508 4368 15 15

Table 6.3-19 lists the estimated emissions from the idling of light duty gasoline vehicles and
heavy duty diesel vehicles.

Table 6.3-19: Annual On-Site Vehicle Emissions @ Idle (TPY)®.

Scenario CcoO NOx PMas PMao | SO, ‘ VOC
LDGV @ Idle — Annual On-Site Vehicle Emissions

Start Up 0.79 0.03 0.0001 0.0001 0.0002 0.15

Build Out 1.53 0.06 0.0002 0.0002 0.0003 0.29
HDDV @ Idle — Annual On-Site Vehicle Emissions

Start Up 0.04 0.06 0.002 0.003 0.0001 0.007

Build Out 0.13 0.18 0.007 0.007 0.0003 0.020
Note (1) tonnes per year

Table 6.3-20 provides an estimate of the total emissions expected to be generated from the
transport of containers by truck along with the use of motor vehicles for the site.

Table 6.3-20: Total Annual Emissions from Motor Vehicles (TPY)®.

Scenario CcoO NOx PM_5 PMzgo SO, voC
LDGV plus HDDV - Total Annual Vehicle Emissions

Start Up 18.39 1.43 0.003 0.05 0.012 1.30

Build Out 35.73 3.22 0.065 0.114 0.024 2.54
Note (1) tonnes per year

6.3.3.2.5 Locomotive Emissions

Table 6.3-21 presents average power ratings and load factors for each type of locomotive at the

Melford Terminal.

Table 6.3-21: Average Power Rating and Load Factor for Cargo Handling Equipment

Container Handling
Equipment

Average Power Rating (hp)

Average Load Factor
(percent of available power)

Locomotive

4300

50%

Switcher

1750

20%

Table 6.3-22 lists the emission factors for locomotives obtained from the USEPA document
Final Emissions Standards for Locomotives.

Project No.: TV

71002

Page 6.3-11



Melford International Terminals

EIS Section 6.3 — Effects Assessment - Air Quality b A
amec

FINAL REPORT

Table 6.3-22: Average Emission Factors for Locomotives

Scenario Tier co NOx PM S0, HC
(g/bhp-hr) (g/bhp-hr) (g/bhp-hr) (g/bhp-hr) (g/bhp-hr)
Locomotive Tier 2 1.5 55 0.2 0.93 0.3
Switcher Tier 2 2.4 8.1 0.24 0.93 0.6

Source: USEPA Final Emissions Standards for Locomotives, EPA420-F-048, Dec. 1997

These adjusted emission factors were then used to estimate the emissions of CO, NOy, PM,
and VOCs using the following equation:

Emissions = Power x LF x Operating Hours x EF

Where:
Power = Rated power of engine by engine type (hp)
LF = Load factor (fraction of rated power)
Operating Hours = Annual operating time for each equipment type (hours)
EF = emission factor (g/hp-hr)

Emission factors for SO, are not included in the NONROAD document; therefore, SO, emission
factors were obtained from AP-42 Section 3.3, Gasoline and Diesel Industrial Engines, Table
3.3-1.

Table 2.3-23 provides a summary of annual criteria pollutant quantities estimated to be emitted
from the use of locomotives.

Table 6.3-23: Summary of Criteria Pollutant Emission from Locomotives (TPY)®.

Year CcOo NOx PM SO> HC

Start Up 20.4 71.9 2.4 10.34 4.6

Build Out 27.5 97.8 3.3 14.7 6.0
Note (1) tonnes peryear

6.3.3.2.6 Inventory of Project Emissions

Table 6.3-24 provides a summary of the annual air emissions estimated to be produced by the
operation at full production of the proposed Melford Terminal.

Table 6.3-24: Estimated Annual Emissions at Proposed Melford Terminal.

Year Operating Mode Cco NOx PM SO, HC
Container Ship 170.26 1577.88 91.21 617.65 31.06
Smaller Harbor Vessels 4.42 23.26 2.56 0.57 0.24
Build Out
Trucking / Motor Vehicles 35.73 3.22 0.065% 0.114 0.024@
Locomotives 27.47 97.85 3.34 14.75 5.98
TOTALS 237.9 1702.2 97.2 633.1 37.3

Notes: (1) PM fraction included in the Table is PM;o
(2) Value represents VOCs emitted from vehicles.

It is estimated that the operation of the Terminal will produce 237.9 tonnes of carbon monoxide,
1702.2 tonnes for NOx, 97.2 tonnes of particulate matter, 633.1 tonnes of SO,, and 37.3 tonnes
of hydrocarbon emissions.
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6.3.3.2.7 Greenhouse Gas Emissions

Table 6.3-25 provides a summary of greenhouse gas emissions for the proposed Melford
Terminal project.

Table 6.3-25: Estimated Annual Greenhouse Gas Emissions at Proposed Melford Terminal.

Year Operating Mode CO2
Container Ship 56355.4
Build Out Smaller Harbor Vessels 1089.6
Trucking / Motor Vehicles 1504.7
Locomotives 7231.8
TOTALS 66181.6

In 2004 the estimated GHG emissions generated in Nova Scotia was 24,000 kt CO,e. The

Melford Terminal project is expected to generate an estimated 66.2 kt of carbon dioxide, which

would result in an increase in carbon dioxide emissions of 0.28 % to the 2004 Provincial levels.
6.3.3.2.8 Comparison of Project Inventory with Provincial Inventory

Table 6.3-26 provides a summary of CAC emissions for all sources in Nova Scotia compared to

the total estimated CAC emissions for the proposed Melford Terminal.

Table 6.3-26 Comparison of Project Emissions with Nova Scotia Emissions

Category TPM SO NOXx VOC CcoO
Total Project Emissions for Melford 97.18 633.08 1702.21 37.30 237.88
Nova Scotia Total CAC Emissions 357,864 126,431 71890 45,594 258,704

Note: (1) Value represents estimated hydrocarbon emissions from the proposed project.

A comparison of total CAC emissions in the Province with estimated emissions from the Melford
Terminal determined that the operation of the Terminal will increase provincial emissions of
particulate matter by 0.027%, SO, by 0.5%, NOx by 2.4%, VOCs by 0.08% and carbon
monoxide by 0.09%.

6.3.3.3

Air quality impacts to both environment and human health are assessed by comparing ground
level concentrations of priority pollutants to Nova Scotia ambient air quality objectives. Nova
Scotia provides objectives for nitrogen dioxide, sulphur dioxide, total suspended particulate and
carbon monoxide for different averaging periods including 1 hour, 24 hour and annual. The
emission rates developed in the previous sections were used in an air dispersion model
computer simulation program to predict ground level concentrations at the two closest
residential receptors, England Property and Residence #5879. Air quality impacts from the
operation of the Terminal were assessed by comparing the predicted results to the Nova Scotia
ambient air quality objectives. The computer simulation model selected for the assessment was
the United States Environmental Protection Agencies (USEPA) Industrial Source Complex Short
Term 3 (ISCST3) model. The ISCST3 model is a stationary source Gaussian plume model that
is widely used to assess pollution concentrations at receptors from a wide variety of sources.
The model was configured to assess the operation of the facility at full build out capacity. The
operations modeled included the following:

Air Dispersion Modeling Methodology
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* Hoteling of two container vessels, one Super Panamax and one Post Panamax docked
at the terminal;

« The operation of cargo handling equipment, including top picks, side picks and hustlers
to handle the containers from the two docked vessels;

e The operation of the switching locomotives;

e The idling of transport trucks onsite waiting to have containers loaded; and

e The idling of employee vehicles.

The ISCST3 model was set up to run using the following options:

e Regulatory default settings;

e 1-hr, 24-hr and annual averaging periods (as applicable);
< Rural dispersion coefficients;

* No terrain elevations;

e Area and point source groups;

e Discrete receptors.

Five years of sequential hourly meteorological data were used in the ISCST3 modeling. A five-
year dataset of meteorology statistically covers all wind speed and stability conditions that are
anticipated to occur in the modeled area. The dataset used for the modeling is from the Sydney
Airport weather station for the years from 1987 to 1991.

6.3.3.3.1 Air Dispersion Modeling Results

Table 6.3-27 provides a summary of predicted air dispersion modeling results compared to the
Nova Scotia ambient air quality objectives.

Table 6.3-27: Dispersion Modeling Results

Pollutant Averaging England Residence Nova Scotia
Time Period Property #5879 Objectives
Nitrogen Dioxide (pg/m®) 1 hour 888 574 400
Annual 1.2 2.6 100
1 hour 101 84 900
Sulphur Dioxide (ug/m?) 24 hour 14 17 300
Annual 0.2 0.5 60
Total Suspended Particulate Matter (ug/m3) 24 hour 6.3 L5 120
Annual 0.05 0.1 70
Carbon Monoxide (ug/m®) 1 hour 65 56 34, 600

A comparison of results indicates that with the exception of the 1 hour nitrogen dioxide results,
all other results are well within the Nova Scotia objectives. The 1 hour objective of 400 pg/m?
for nitrogen dioxide is exceeded at both residential properties with predicted concentrations of
888 pg/m® at the England property and 574 pg/m? at residence #5879. It should be noted that
the number of hours over regulatory guidelines are minimal (6 hours over an annual period at
the England property). The concentration predicted at the England property for the longer
averaging period of one year is 1.2 pg/m? at the England property, well within the Nova Scotia
Objective of 100 ug/m? for an annual averaging period.
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6.3.3.4 Cumulative Impacts Assessment

An assessment of cumulative impacts on air quality was performed by adding the predicated
dispersion modeling results from the Residence #5879 to the annual air monitoring data
obtained from both the Port Hawkesbury area for the sulphur dioxide and total suspended
particulate matter parameters and the remainder of the Province for the nitrogen dioxide
parameter, and then comparing the calculated values to the Nova Scotia ambient air quality
objectives. Baseline concentrations were obtained from the Port Hawkesbury Landrie Lake
monitoring location for sulphur dioxide and the Post Office Location for total suspended
particulate. Since nitrogen dioxide monitoring was not performed in the past in the Melford
region, the closest provincial location (downtown Halifax) with recent data was used. It is noted
that the long term averages were used to assess cumulative impacts since these values would
average the variability for short term concentrations and are therefore considered more
representative of typical concentrations at the receptor locations. Refer to Table 6.3-28 for a
summary of estimated cumulative impacts for Residence #5879.

Table 6.3-28: Assessment of Cumulative Effects

Averaging Por,tﬂgs\i/;/(l)(reizbury Residence Cumulative Nova Scotia
Pollutant Time Results 9 #5879 Impacts Annual
Period (A) (B) (A) + (B) Objectives
Nitrogen Dioxide Annual 37.8® 2.6 40.4 100
(Hg/m3)
Sulphur Dioxide Annual 6.5 05 7.0 60
(Hg/m3)
Total Suspended
Particulate Matter Annual 24 0.1 24.1 70
(Hg/m3)
Carbon Monoxide 1 hour NA@ ) NA NA
(mg/m3)

Note : (1) Sulphur dioxide annual value was obtained from the Port Hawkesbury Landrie Lake monitoring location for the year 1995.
(2) TSP annual value was obtained from the Port Hawkesbury Post Office monitoring location for the year 2002.
(3) Nitrogen dioxide annual value was obtained from the downtown Halifax location for the year 2001.
(4) NA denotes not available.

A comparison of the calculated cumulative impact numbers indicate that all values are lower
than the Nova Scotia annual objectives.

6.3.4 Mitigation

Fugitive dust emissions from activities such as site preparation, grading and vehicle traffic will
occur during construction periods and similar emissions will occur during the decommissioning
phase, which will also include demolition activities. Operation of the Terminal will result in
impacts to the airshed from exhaust emissions from container ship vessels, cargo handling
equipment, locomotives, transport trucks and personal vehicles. The potential adverse effects
from the construction and operation phases have been identified as:

Construction Phase:
In conducting site construction operations, MITI will:

* Require contractors meet all provincial air quality regulations and emission standards
applicable to their equipment. All construction equipment should be properly maintained to
ensure exhaust emissions are typical for each piece of equipment; and Apply water or dust
suppressants to disturbed areas, as necessary, to reduce vehicle traffic dust;
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e Cover open hauling trucks with tarps, as necessary;
* Use paved roads for construction vehicle traffic, wherever practical;
e Limit vehicle speeds as required to reduce dust generation;

e Respond promptly to any significant particulate emission concerns that occur during
construction by evaluating the source of emissions and ensuring all practicable mitigation
measures are being implemented; and

« Upon completion of construction activity, stabilize disturbed areas.

Operation Phase:

During operation of the facility, MITI will implement the following measures to minimize air
quality effects:

« All equipment used onsite is to be properly maintained to ensure exhaust emissions are
typical for each piece of equipment;

e Conform to current and future regulated emissions standards for state of the art combustion
engines;

e Conform to normal industry practices that are known to reduce emissions such as the use
of auxiliary engines for container vessel hoteling.

The above measure will also contribute to minimizing GHG emissions. Further, and more
specifically related to the objective of minimizing GHG emissions, MITI has incorporated with
the Facility development and design:

e Electrically powered gantry cranes;
< Rail transport to and from the site (as oppsed to road—based transport);

 Employment of the latest in automation technology of both terminal equipment and
operating systems to minimize equipment moves and lessen emissions.

< All mobile equipment to be new purchase and thus the most energy efficient efficient
available.

MITI, in addition to adhering to all present and future legislation relevant to climate change
mitigation/adaptation, will continue to examine evolving technologies and methodologies which
may assist in reducing or offsetting its GHG emissions. MITI's first priority would be to further
reduce its actual emissions through energy conservation and/or the use of alternative energy
sources. For example, MITI will undertake a future assessment of the feasibility of using
biodiesel fuel in fossil fuel powered its equipment. This assessment will consider equipment
maintenance factors, availability of biodiesel supplies, and the overall financial impacts of such
a plan.

Decommissioning

Air impacts during decommissioning would be expected to be comparable to construction-
related air impacts. Mitigation measures proposed for the construction phase therefore generally
also apply to the decommissioning phase.
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6.3.5 Monitoring

Construction Phase

Respond promptly to any significant particulate emission concerns that occur during
construction by evaluating the source of emissions and ensuring all practicable mitigation
measures are being implemented.

Operation Phase

Dispersion modeling results predicted exceedances for the nitrogen dioxide parameter for a 1
hour averaging period at the two closest residential receptors. It should be pointed out that air
dispersion computer simulation models in general are conservative and are known to over
predict results, and this may be the case in this instance. Predictions for annual nitrogen
dioxide concentrations at the two residential receptors are well below the annual Nova Scotia
objective. Given the low number of predicted exceedances for nitrogen dioxide, it is not
considered necessary to implement an air quality emissions monitoring program.

Decommissioning

The approach to noise monitoring during the decommissioning phase will be similar to that
proposed for the construction phase.

6.3.6 Residual Effects

Overall effects on air quality during the Project’s construction and operation phase are not
expected to be significant. Over the last 20 years regulations on internal combustion engines
have become increasingly stricter, resulting in a significant lowering of priority pollutants in
engine exhaust. This trend is expected to continue. The project will use state of the art
equipment that will conform to industry emissions standards; it will also seek to conform with
these standards as they are developed in the future, with the intention to further reduce
emissions as new emissions reducing technologies become available.
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Table 6.3-29 Residual Environmental Effects Summary for Air Quality
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Table 6.3-29 Residual Environmental Effects Summary for Air Quality
Significance Criteria for Environmental Effects .
*x
. > (3]
Potential = o [ oK =
. Positive i) o 2 s 9 [0}
Project- (P) or 5 2 ) g8 = =
Environment Mitigation o >20 DO @ 5% IS
. Adverse * L = 2o > = o o o
Interaction ] = L =52 c 5o c == O
(A) = =3 = S5 SZE S g3 5
Effect = s 2 ! 58 5 o 2¢ S
c o) = o 02 o5 ¢ = =5 o
g 3 5 sld 2E 8 5 £8 | 3
= O A x = 0 oW @) S0 o
Operation
Generation of A « Maintaining regulated Low (with Nearest Operation R Rural setting; Not
combustion operating conditions for the receptor phase; sparsely populated; | significant
emissions from efficient combustion exception of infrequent nearest residential
container ships,. « Maintaining vehicles and the 1 hour occurrences; receptors 390. to
tugbogts, cor]talner equipment in good n!tro.gen short. 500. m off site;
handllng_ equipment, operating condition, dioxide duration de5|gnatec_i and _
Iocomot_lv_e_s, and emission control results, all approved industrial
trucks_ visiting the components equivalent to other results reserve
Terminal original conditions are well
- Compliance with within the
omplia Ice bient ai Nova Scotia
provincial ambient air Objectives

quality objectives (annual
maximum) for TSP, NO2,
S0O2 and CO

Adherence to MARPOL
73/78/97 shipping
emissions regulations

Conform to normal
industry practices that are
known to reduce
emissions such as the use
of auxiliary engines for
container vessel hoteling

Conform to current and
future regulated emissions
standards for combustion
engines

(]

Project No.: TV71002

Page 6.3-19




Melford International Terminals

EIS Section 6.3 — Effects Assessment - Air Quality

amec?”

July 22, 2008
FINAL REPORT
Table 6.3-29 Residual Environmental Effects Summary for Air Quality
Significance Criteria for Environmental Effects .
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6.4 ACOUSTIC ENVIRONMENT
6.4.1 BOUNDARIES
6.4.1.1 Temporal Boundaries

The temporal boundaries for onshore noise include all three phases of the Project; construction,
operation, and decommissioning. However, no specific work was conducted related to the
decommissioning phase as these works are expected to remain within the noise levels
associated with the construction phase.

6.4.1.2  Spatial Boundaries

The spatial boundaries include the Project site (marine terminal, intermodal rail yard, logistics
park) and the proposed rail line as discussed in Section 2. Adjacent lands were taken into
consideration with respect to potential receptor locations.

6.4.1.3 Administrative, Legislative, Technical Boundaries

Both the Federal and Provincial governments provide guidelines on noise assessment in the
following documents:

* Nova Scotia Department of Environment Guideline for Environmental Noise
Measurement and Assessment
e Health Canada Draft Guideline on Noise Assessment for CEAA Projects.

The Federal draft guideline for noise assessment on CEAA projects requires noise to be
characterized in the following ways:

 Baseline noise levels;
e Construction noise levels; and
e Operational noise levels.

The document requires that monitoring be performed at specific sensitive receptor sites
including hospitals, schools, day cares, senior’s residences and selected residences in the area.

The Provincial Guideline was developed to facilitate the evaluation of noise pollution in the
environment and establish acceptable sound levels. The guidelines for acceptable equivalent
continuous sound levels (Leq) are:

e Leq of 65 dBA between 0700 to 1900 hours;
e Leq of 60 dBA between 1900 to 2300 hours; and
e Leq of 55 dBA between 2300 to 0700 hours.

Given the few number of sensitive receptors and their distance (300-500m) to the Project site
and its location within the designated and approved Melford Industrial Reserve, the effect
assessment is limited to the identification of noise sources and associated noise levels. Actual
noise levels at the fence line will be identified through effects monitoring. Results will be
compared against the above guidelines. If required, mitigation measures will be implemented
(see Section 6.4.4). The decision making factor in this regard will be the established threshold
for determination of significance (section 6.4.2 below)

With respect to noise along the proposed rail line, the discussion of effects focuses on the
process for approval and resolution of railway noise issues under the Canadian Transportation
Act. Of key concern in this context is the proposed re-activation of the existing rail-bed. This
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segment of the rail connection passes in close proximity to a number of residences in the
community of Frankville. If required, site-specific mitigation measures may have to be
developed in close dialogue with the local community, residents, and the Canadian Transport
Agency. This will be undertaken in compliance with the Draft “Guidelines for the Resolution of
Complaints Related to Railway Noise and Vibration under the Canadian Transportation Act.”
These guidelines apply to the activities of railway companies that operate under federal
jurisdiction including the Canadian National Railway company. The guidance document is a
result of the enacted amendments (2007) to the CTA which now authorize the Agency to
resolve complaints for noise and vibration related to the construction or operation of railways
under its jurisdiction.

6.4.2 Threshold for Determination of Significance

A significant adverse noise effects has been determined to represent a condition, where the
above guidelines are regularly exceeded.

6.4.3 Noise Effects
6.4.3.1 Construction Noise

Construction equipment includes a large number of types of machines and devices, varying
widely in physical size, horsepower rating and principle of operation. Despite the variety in type
and size of construction equipment, the similarities in dominant noise source and in patterns of
operation are sufficient to define three categories:

» equipment powered by internal combustion engines;
* impact equipment; and
= other equipment.

6.4.3.1.1 Equipment Powered by Internal Combustion Engines

The internal combustion engine is used to provide movement to the wheels or tracks and/or
operating power for working mechanisms such as buckets, dozers, etc. Exhaust noise is
usually the most important component of engine noise in internal combustion engines; however,
noise from the intake, cooling fans and mechanical/hydraulic transmission and control systems
also can be significant contributors. The tracks of earthmoving equipment, and the interaction
of materials handling equipment and earthmoving equipment with the material on which it acts,
often produce significant noise output (Harris, 1979). Typical noise sources and associated
noise levels are listed in Table 6.4-1.

6.4.3.1.2 Impact Equipment

Impact equipment includes pile drivers, pavement breakers, tampers, rock drills and small hand-
held pneumatically, hydraulically or electrically powered tools. With the use of pile drivers, the
primary noise source is the impact of a hammer striking the pile; engine related sources are
secondary. The dominant sources of noise in pneumatic tools are the high-pressure exhaust
and the impact of the tool bit against the material on which it acts (Harris, 1979).

6.4.3.1.3 Other Equipment

Generally, the above-mentioned categories contain the bulk of equipment used in remedial
activities. There are, however, many pieces of equipment that do not fit either of these
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categories. Examples are the high-pitched whine from a power saw or the noise a concrete
vibrator produces when it shakes concrete forms (Harris, 1979).

For comparison, a chainsaw at 1m is approximately 110 dB, a busy highway at roadside is 80
dB, and conversational speech at 1m is 60 dB. Noise levels in a library can be expected to be at
about 40 dB. Table 6.4-1 indicates some typical noise levels for construction equipment.

Table 6.4-1: Typical Construction Equipment Noise Levels at 300 Meters and 500 Metres

Equipment Tvoe of Noise Typical Noise Range Calculated Noise Level | Calculated Noise Level
quip yp (dBA) at 15 m (dBA) at 500 m (dBA) at 300 m

Loader Continuous and 74-84 44-54 48-58
Impulsive

Bulldozer Continuous and 82-95 52-64.8 56-69
Impulsive

Trucks Continuous and 82-92 52-61.8 56-66
Impulsive

Pumps Continuous 68-72 38-42 42-46

Generators Continuous 72-80 42-50 46-23

Compressors | Continuous 74-83 44-53 48-57

Pile Driver Impulsive 89-105 54-75 63-79

Note: (1) Source: Cyril Harris, Ph. D., Handbook of Noise Control. McGraw — Hill Book Company, 1979.

It is noted that the nearest occupied property is 300 m from the site boundary lines, and,
accordingly, sound pressure levels (noise) will decrease from the point of origin and diminish
further from the site boundary. The next closest properties are approximately 500 m from the
site boundary line. The inverse square law states that the sound pressure level will decrease by
6 decibels for every doubling in distance from the source of noise. The following formula is used
to determine the change in sound pressure levels over a distance:

AD =10 log (di/d)?

Where d; and d, are the two distances and AD is the change in sound pressure level in decibels
(dB)

Given the above formula, the approximate sound pressure levels for a bulldozer at 500 m from
the property boundary would be 52-64.8 dBA. A level of 64.8 dBA is below the lowest
recommended noise level of 65 dBA for the hours from 0700 to 1900 as per the NSE Guidelines
presented in Section 6.4.1.3. The approximate sound pressure levels for loaders, pumps,
generators and compressors at 300 m would also be lower than the 65 dBA guideline.

However, the upper range for trucks and bulldozers are calculated as 66 and 69 dBA,
respectively, both higher than the guideline. The attenuation formula does not take into account
the effect of vegetation, topography, or climatic conditions, which would also affect the noise
levels. Itis likely that the level would be even lower at both the 300 m and 500 m receptors due
to the large amount of tree cover between the site and the receptors.

Construction work on the site will also include pile driving. The upper calculated noise level for
pile drivers range from 75 to 79 dBA which exceeds the 65 dBA guideline. It is expected that
most of the pile driving work will take place at a distance of at least 500 m from the closest
residence.
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It is noted that when several pieces of equipment are operating in proximity to each other,
sound levels (in dBA) are not additive. For example, two bulldozers, each with an operating
sound level of 82 dBA would be the equivalent of a level of 85 dBA, since 3 dBA represents a
doubling of the noise level, a difference that is considered to be barely perceivable to the human
ear.

In the case of two or more pieces of construction equipment working at the perimeter of the site,
it is possible that the additive effects of this equipment may produce a sound level greater than
the 65 dBA guideline. It should be noted that construction work will be concentrated more
towards the center of the property (>500 m), and any construction work performed at the
perimeter of the site closest to the residences is expected to be of short duration.

A noise monitoring program performed by AMEC at a quarry in which typical construction
equipment was operating produced 2-hour average results ranging from 46.2 to 56.8 dBA
(AMEC, October 2007). Monitoring during blasting produced an instantaneous reading of 74.7
dBA at a monitoring location 250 m from the blast location (AMEC, July 1996).

6.4.3.2  Operational Noise

In general, normal operational noise sources for all activities will be required to be attenuated so
that resultant noise levels at the site boundary (otherwise referred to as the site perimeter or
fence-line) are in the range of 55-65 dBA, in accordance with the Nova Scotia Department of
Environment and Labour (NSE) Guidelines for Environmental Noise Measurement and
Assessment (Section 6.4.1.3).

The federal guidelines require that monitoring be performed during the operation of the facility
during daytime, nighttime and an overall 24 hour period. In addition significant impacts to
sensitive receptors must be assessed and if prescribed levels set out in the document are
exceeded then mitigation is required.

6.4.3.2.1 Container Terminal Noise

A literature review of noise generated from other container terminals has identified an operation
using similar equipment that has had to manage noise problems. The operation of the
Ferguson Container Terminal in Auckland, New Zealand, in a primarily industrial area with
pockets of residences, has resulted in noise issue concerns from residents located at distances
from 300 m to 700 m from the terminal and railway yards. The closest residence to the Melford
Terminal is approximately 500 m, falling within the distance range of receptors identified at the
Ferguson Container Terminal. A planned expansion of the Ferguson Container Terminal
resulted in a task force being developed to address noise issues raised by residents.
Discussions with residents identified two different aspects of the noise arising from the terminal
operations:

1. Specific penetrating noise sources including warning sirens on cranes and straddle
carriers, ships horns sounded on departure and train crossing warning bells.

2. General plant noise sources such as refrigerated container units, ships generators and
straddle carriers.

The penetrating noise sources often have little effect on measured noise levels due to their
infrequent nature and short duration, but generally result in the greatest concern to residents
(www.poal.co.nz). This is a result of the audibility of these sources due to their tonal
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characteristics and intermittent operation. It was recognized by the terminal operators that both
these types of noise sources need to be addressed in the long term management of noise from
the container terminal. It is possible that such long term management of noise will also be
required at the closest residential receptors for the proposed Melford Terminal Project.

As in the construction phase, noise levels generated from a particular point source would
degenerate over distance.

6.4.3.2.2 Railway Noise and Vibration

During operation, 1 to 3 trains are expected to be leaving MIT per day. The typical noise level
associated with a passing freight train is reported to reach approximately 95dBA at 15 m
distance (CHMC 1977). Given the absence of residential development along most of the rail
corridor, this is generally not expected to cause a significant adverse effect. Noise levels,
however, could become a concern where the rail line passes in close proximity to residences in
Frankville. This section of rail corridor, however, represents a re-activation of rail service along
an existing rail bed and focus will have to be on the resolution of potential noise issues.

In Canada, as populated areas have expanded over the past few decades, residential
developments have been built closer to existing railway facilities. At the same time, railway
activities have intensified as the demand for rail transportation has increased. Based on these
considerations, the Canadian Transportation Agency (CTA) has seen an increase in railway
noise complaints. In response to this increase, in June 2007, Parliament enacted amendments
to the CTA which now authorized the Agency to resolve complaints for noise and vibration
related to the construction or operation of railways under its jurisdiction. The CTA currently has
published a Draft Document “Guidelines for the Resolution of Complaints Related to Railway
Noise and Vibration under the Canadian Transportation Act.” These guidelines apply to the
activities of railway companies that operate under federal jurisdiction including the Canadian
National Railway company.

The guidelines apply to all forms of railway noise and vibration produced during the construction
and the operation of a railway. For instance, this can be noise from passing trains or idling
locomotives, shunting noise, or noise from the compression or “stretching” of trains. However, it
should be noted that train whistles which are blown for safety reasons to warn of a train’s
passage are a legal requirement of the Railway Safety Act (CTA, 2007) .

Noise generated from railway activities includes steady state, such as idling of a locomotive;
intermittent such as the passage of a train; or impulse, such as the very short sharp sound
caused by the coupling of rail cars within railway yards. Most of the noise issues brought to the
CTA result from rail switching operations conducted at night (CTA, 2007). Railway operations
also increase ground borne vibrations from the operation of high speed trains, trains with stiff
primary suspensions, flat or worn wheels as well as the type and condition of the rails and rail
support system. Soil and subsurface conditions also strongly influence the level of vibration:
stiff clay soils propagate vibrations more effectively. Shallow rock concentrates vibrations close
to the surface and spreads them farther from the track. Vibrations are more perceptible inside
buildings which may be affected than they are outside. Generally the more massive the building
is the lower the levels of induced vibration.

The guidelines are designed to encourage collaboration among the parties to railway noise or

vibration complaint. They are also designed to encourage predictability, transparency and
consistency in the Agency’s decision-making on noise and vibration complaints. Although these
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guidelines are not a regulation, Agency decisions are legally binding on the parties involved
subject to the appeal rights presented in these guidelines.

The guidelines are meant to address principally noise and vibration disputes with regard to
existing railway infrastructure or facilities. It is noted that approximately 10 km of existing
railway line will be used by the project, with the remaining to be constructed. This section of the
existing railway line is currently abandoned, and track has been removed. A review of aerial
photos for this portion of rail line determined that there are a number of residences located
along the existing 10 km abandoned railway line, which, once the rail line is again operational,
will likely fall under the CTA guidelines.

For proposed projects that require Agency approval under subsection 98(1) of the CTA, railway
companies must evaluate the potential environmental impacts — including noise and vibration
issues. Section 98(1) of the Act indicates that “A railway company shall not construct a railway
line without the approval of the Agency,” As per section 98(2), “The Agency may on application
by the railway company, grant the approval if it considers the location of the railway line is
reasonable, taking into consideration requirements for railway operations and services and
interests of the localities that will be affected by the line.” Before authorizing the construction of
a railway facility, the agency must be satisfied that the proposed infrastructure and facilities will
not create significant adverse environmental impacts. Exceptions to the Act as per Section
98(3) states that approval is not needed for the construction of a railway line if the line is within
the right of way of an existing railway line or within 100 m of the centre line of an existing railway
line for a distance of no more than 3 km. Based on a review of aerial photos and topographic
mapping, there does not appear to be any permanent residences in the immediate area of the
proposed rail line. However, a number of cottages which appeared to be abandoned were
noted by field staff along the proposed rail line.

NOTES:
(1) http://www.cta-otc.gc.cal/rail-ferro/bruit-noise/consultation/b-e.html

6.4.4 Mitigation
The potential adverse effects of noise and/or vibration from the construction and operation
phases can be mitigated through the implementation of the following measures:

Construction Phase:
In conducting site construction operations, MITI will:

e Ensure that all equipment has appropriate noise-muffling equipment installed and in good
working order.

e Conduct routine noise monitoring at both the site boundaries and nearby occupied
properties as appropriate.

« Restrict intensive construction activities to the hours of 0700-1900 where practical.

< Ensure that the public has contact numbers for appropriate construction and government
personnel in the case of noise issues.

e Ensure that the public is given adequate prior notice of any blasting activities scheduled to
take place.

< Maintain, where practical, treed buffers between the working site and the public.
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The above measures address the issues of noise and/or vibration as they may affect nearby
residents. There are also concerns as to the impacts from construction activities that generate
noise emissions transmitted through the underwater environment.

Although there is not an extensive use of the nearshore waters by cetaceans and seals (Section
5.8.2), these species may be susceptible to damage from the underwater noises generated
using conventional pile-driving techniques.

Possible mitigation, if required, includes working during low tide, working outside of sensitive
periods, the use of ramped warning signals and masking the noise with bubble curtains (David,
2006). The need for the implementation of these measures will be established in consultation
with the regulators.

MITI also proposes to use alternative construction techniques such as vibratory pile-driving.
Additionally, MITI will confer with representatives of both the recreational fishery and the
commercial fishery in order to identify and consider seasonal and daily activity schedules which
will be the least likely to disrupt these activities, at least to the extent that proposed measures
are consistent with the orderly and timely construction of the facility.

Operation Phase:

Noise factors will be considered in the design and selection of equipment in order to meet the
levels of the NS noise guidelines at near-by receptors. Further, during operation of the facility,
MITI will implement the following measures to minimize noise effects:

« Appropriate and properly operating noise-mufflers on all noise emitting equipment;
< Noise monitoring (site boundaries and nearby occupied properties) as appropriate;
e Establish mechanism to address complaints response procedures;

* Maintenance, where practical, of treed buffers;

e If required, obtain approval by CTA as per Section 98(1) of the Canadian Transportation
Act; and

« Implementation and adherence to “Guidelines for the Resolution of Complaints Related to
Railway Noise and Vibration” under the Canadian Transportation Act.

With respect to the noise related effects of the rail line, specific mitigation measures will be
developed in consultation with the municipality, residents, the provincial regulators and the
Canadian Transport Agency as per Section 98(2) of the Canadian Transportation Act.

Decommissioning

Noise levels during decommissioning would be expected to be comparable to construction-
related noise levels. Mitigation measures proposed for the construction phase therefore
generally also apply to the decommissioning phase.

6.4.5 Monitoring

Construction Phase

A pre-construction noise monitoring program will be undertaken at sensitive receptor locations
in the vicinity of the proposed rail line. The measurements will complement the data base on
ambient noise levels established as part of the baseline data collection (see Section 5.4).
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As the construction activities unfold, noise monitoring will be undertaken in response to noise
complaints raised by the public.

Operation Phase

For the operation phase of the Project, a noise monitoring program will be developed in
consultation with the regulator. It is envisaged that this program will be implemented during the
first few years of operation in order to establish and verify noise levels at receptors locations.
The program will be modified depending on results and issues identified during the initial
operating years.

Decommissioning
The approach to noise monitoring during the decommissioning phase will be similar to that
proposed for the construction phase.

6.4.6 Residual Effects

Overall effects of noise during the Project’s construction and operation phase are not expected
to be significant (Table 6.4-2). The nearest occupied residence is approximately 300 m away
from the Project site. Any project-related noise that reaches these properties will be significantly
decreased relative to the point of origin. If required, noise abatement measures (buffer
plantings, berms) will be employed to reduce operation-related noise effects at the nearest
residential receptors to levels within regulatory guidelines.

Sensitive receptors along the new rail line will be limited to a few cottages and residences in
Frankville near the existing railbed. The future noise levels from rail transport at receptor
locations in the vicinity of the rail line are unknown. However, any train transport related noise
effects along the train tracks would be infrequent (1 to 3 trains within 24hrs), of short duration,
and relevant for only a few residences or cottages. Further, if required, mitigation measures can
be implemented should noise levels exceed acceptable levels. This could entail measures at the
source (equipment, track design, hours of operation, berms and plantings) or at the receiving
end (e.g., buffer plantings). Should complaints on noise be raised, MIT is committed to resolve
issues in accordance with the “Guidelines for the Resolution of Complaints Related to Railway
Noise and Vibration” under the Canadian Transportation Act. Overall, the residual adverse noise
effects are evaluated as likely not significant.
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Table 6.4-2: Residual Environmental Effects Summary for Noise
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Guidelines for Environmental
Noise Measurement and
Assessment.

concentrated in
Frankville
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Table 6.4-2: Residual Environmental Effects Summary for Noise
Significance Criteria for Environmental Effects x
- - . - 3
Potential S 2 e T 3 @ G 5
Positive % = g 7 gT ¢ e TS | B
Project: (P) or itigati E o 8 g2y 253 g S8 | g
gation © bt 2 = < Q
Environment Adverse = = [ Z T oo = =5 o
Interaction (A) > g S 005 52 E o 238 5
Effect s > = & i% % 3 < n 30 E
() ‘5 [0 O o )
(O] [a) pd w L —
Operation
Increased noise | A « Adherence to NSE Guidelines | Low MIT site and | Operation R Rural setting; Not
levels from for Environmental Noise rail line Phase; sparsely significant
container Measurement and 2417 populated; for site and
terminal Assessment terminal nearest residential | most of rall
operations Ensure that all equipment has operation; receptors at 500 track;
(general noise suppression component 1-3 trains m off-site; significance
equipment noise equivalent to original per day on Only permanent of noise for
and intermittent equipment and in good rail track residences near residences
penetrating operating condition rail line are in at
noise such as Noise monitoring (Site Frankville Frankville
Shlp horns and boundaries and nearby iS uncertain

warning sirens)

occupied properties) as
appropriate;

Establish mechanism to
address complaints response
procedures;

Maintenance, where practical,
of treed buffers;

If required, obtain approval by
CTA as per Section 98(1) of
the Canadian Transportation
Act.
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Table 6.4-2: Residual Environmental Effects Summary for Noise
Significance Criteria for Environmental Effects x
. p=d > [ ' = 8
Potential 5 2 o3 B 3 9 % | &
Positive % X g =5 g2t % g e S
. = = 5 o c =
Project- (P) or Mitigation 3 o g S22 239 = 2g | g
Environment Adverse = = fin » 02 88 o = == o
Interaction (A) 2 =3 S 0y S 2 g > 23 s
= — U S 3 —
Effect s = = 2 @,% % 3 £ n 70 3
() ‘5 [0 O o D
(O] [a) zZ L L —
Railway noise A « Adherence to Canadian Low MIT site and | Operation R Rural setting; Not
and vibration Transportation Agency rail line Phase; sparsely significant
guidelines for noise and 2417 populated; for site and
vibration terminal nearest residential | most of rail
e Implementation of and operation; receptors at 300 track;
adherence to “Guidelines for 1-3 trains m off-site; significance
the Resolution of Complaints per day on Only permanent of noise for
Related to Railway Noise and rail track residences near residences
Vibration” under the Canadian rail line are in at
Transportation Act Frankville Frankville
is uncertain

* (for Magnitude): For definition of levels of magnitude (high, medium, low, nil, unknown) refer to Section 4.
** (for Likelihood of Occurrence; Level of Confidence): Only addressed for significant effect
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6.5 OCEANOGRAPHIC CONDITIONS
6.5.1 Analysis, Mitigation and Environmental Effects Evaluation
6.5.1.1 Effects

The existing oceanographic conditions have been described in Section 5.5 and include a
characterization of bathymetry, hydrography, waves, tides, currents, and sediment transport.

The proposed container terminal at Melford will occupy 165 ha, including 22.7 ha of infill which
will serve as the wharf. The wharf will protrude into the Strait various distances, ranging from
122.6 m to 259.3 m, depending upon the existing shoreline, for a total area of some 60 ha.

The wharf face is located along a line that approximately follows a 16.75-metre contour to
accommodate 16.5 m of vessel draft with a minimum of dredging. Variations in this contour will
result in a greater depth in some places and the possible requirement for minor dredging in
others. Dredging of a limited amount of area at the wharf face will be required to ensure a
constant draft of 17 metres (Section 2.5.5). All dredged materials will be either used as fill for
Project construction or disposed of on-shore at an approved facility. Any changes in bathymetry
immediately at the wharf site would be small scale and very localized.

Dredged material will be disposed of on-land, however the proposed infilling and dredging
activities could, for the duration of the marine works, cause suspension of sediments in the
water column. This could temporarily increase the sediment volume and type of sediments
transported. Only the small fraction lost during dredging operations will enter the water column.
This fraction varies for various dredging techniques, but is typically about 1percent of the total
amount dredged and it is released continuously throughout dredging operations. The coarse
material settles quickly within distances ranging from a few meters for gravel to a few tens of
meters for sand. Only the fine particles (silt and clay) stay in suspension long enough to be
dispersed over longer distances.

With ambient currents in the range of those reported in Section 5.5.5, the loss of about 1percent
of the amount of the fine particles that represent between 8 percent and 57percent of the
dredged material typically results in a plume with initial maximum concentration within 5m of the
point of release between 10mg/l and 100mg/l. Concentrations drop below 1mg/l (which usually
less than background TDS concentration in the coastal environment) typically between 100m to
500m downstream from the point of release. Therefore, it is expected that sediment transport
away from the construction site will be minimal (refer also to Section 6.8).

Other than these very localized and, in the case of the sediment transport, also temporary
effects, the proposed wharf is considered to be too small to cause a measurable change in the
characteristics of waves, tides, and/or currents in the Strait of Canso or the general vicinity of
MIT.

6.5.1.2 Mitigation

No specific mitigation related to potential effects of the Project on oceanographic conditions has
been identified. For mitigation measures related to Project-related effects on marine habitat
refer to Section 6.8.
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6.5.2 Follow-up and Monitoring

Bathymetry and currents are expected to be monitored during the initial years of the terminal
operation to ensure a safe vessel operation.

6.5.3 Summary of Significant Environmental Effects

The potential for the Project to affect the oceanographic conditions in the Strait is very limited.
Given the small size of the proposed wharf in relation to the Strait of Canso, no measurable
changes in the existing oceanographic characteristics of the Strait are anticipated.

Only notable short-term effect may be the temporary increase in sediment loadings in the
marine water column and thus temporarily increased sedimentation within the vicinity of the
wharf. This has been assessed as part of the effects on marine habitat in Section 6.8. The
Section also includes a discussion of mitigation measures.

Oceanographic characteristics of the marine environment at the proposed wharf site are of

particular concern in the context of potential effects of these factors on Project design and
operation. This is discussed in Section 9.0.
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6.6 GROUNDWATER

The issues regarding the quality and quantity of groundwater are the effects that the proposed
MIT construction and operation may have on water supply wells, and the effects that changes to
the groundwater regime may have on surface water bodies, streams, and wetlands adjacent to
the Project.

Groundwater quality or quantity effects may often be of long duration. Unlike surface water,
where sun, exposure to air, wind, and wave action may help to break down or disperse
deleterious substances introduced to a stream or lake, the dark and cold conditions present in
the subsurface are generally conducive to the long-term preservation of many substances.
Thus, deleterious materials introduced into the subsurface aquatic environment may remain
there for long periods of time, and once adsorbed to soil and rock, may serve as a long-term
source of material to be dissolved into groundwater. These dissolved materials may in turn be
introduced to surface waters via base flow and discharge to wetlands, thus possibly affecting
those environments as well.

The groundwater search indicates that there are approximately 69 domestic and industrial water
wells extending from Sand Point (southeast of the footprint), through to Auld’s Cove (Section
5.6). Additionally, there are also a number of watercourses located within the footprint of the
Logistics Park and the rail and transmission corridors (Section 5.9).

6.6.1 Boundaries
6.6.1.1 Project Boundaries

For the assessment of effects on the Groundwater VEC, the same temporal boundaries have
been assumed as those established for the construction and operation phases of the Project. In
addition, the potential for effects on groundwater beyond the decommissioning of the Project
site is also considered.

The spatial Groundwater VEC boundary is defined by the surface watershed divide, assuming
similarities with the groundwater watershed.

6.6.1.2 Technical Boundaries

The technical boundaries are determined by the collected data on groundwater. At this point in
the planning process, information on the groundwater resources, including such characteristics
as quantity, quality, flows, recharge and discharge areas have been collected from existing
sources (NSE water well records) and through sampling of selected residential wells in the
vicinity of the Project site (Section 5.6). Site specific data will be collected during pre-
construction activities through on-site drilling program for hydrogeological and geotechnical
investigations.

6.6.2 Threshold for Determination of Significance

The significance of the effects on groundwater resources is based on the evaluation of the
anticipated effects of Project-related activities on:

e The change of well water yields; and
e Change of well water quality.
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A change in water well yields that result in a long-term reduction in water supply at a receiver
location is considered a significant effect. Further, a Project-related change in well water quality
beyond the drinking water quality guidelines for Nova Scotia/Canada is considered a significant
effect (as noted previously in Section 5.6, Nova Scotia has adopted the GCDWQ from Health
Canada).

It is of note that changes to the groundwater regime can also cause significant effects on
ecological receptors. For example, the change in groundwater levels and flow can lead to the
alteration of wetlands and/or baseflow conditions and thus fish habitat in water courses. The
significance of these effects is established in the respective sections of this report (Section 6.9
and 6.10).

6.6.3 Effects on Groundwater

6.6.3.1 Effects of Construction

The main considerations with respect to impacts on water supply wells from the Project during
construction include:

e blasting and vibration damages, with consequent temporary siltation (for dug and drilled
wells) and possible permanent reduction in well yield (for drilled wells) during
construction;

< trenching, site drainage and large cuts or changes in surface topography, could result in
water level reductions during and after construction (dug well effects); and

e accidental release of fuel chemicals due to equipment failure during site preparation and
construction.

The severity of the water supply well impacts are expected to be a function of well type (spring,
dug well, drilled well), age of the well, well construction method, distance from the site
boundaries, overburden thickness and the hydraulic properties of the soil and bedrock.

With respect to groundwater quantity, the main concerns related to Project site construction are:

e potential loss of well yield or lowered water level in dug wells (this is not expected to be
severe due to the relative distance and small number of wells involved);

e possible damage to, or loss of, drilled wells during blasting operations; and
« possible reduction in base flow at on-site streams and reduced (or increased) discharge
at wetlands.

With respect to groundwater quality, the main concerns related to plant site construction are:

e chemistry changes in down-gradient wells due to uncontrolled runoff;

e temporary siltation of dug wells during heavy equipment operations; and

< accidental release of hazardous materials up-gradient of wells or streams.
There are currently residences with private water wells near the terminal footprint on Route 344,
as well as nearby Middletown road. Blasting associated with the contouring of the rail corridor
and the Project site could have an adverse effect on near-by water wells. Effects from

accidental spills and proposed mitigation and management measures are addressed in Sections
2.9 and 8.
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Since there are no known locations within the proposed Project site which may contain sulphide
mineralization, contamination of wells and/or on-site streams from acidic drainage is of little
concern. Nevertheless, precautionary monitoring for acid rock drainage will take place prior to
construction, in association with geotechnical investigations.

6.6.3.2  Effects of Operation

The main considerations with respect to impacts on water supply wells from the Project during
operation will be limited to wells down gradient from the rail and transmission ROW and will
include:

< accidental (acute) spills and release of chemicals, and possible releases due to fires,
during MIT operation.

As with the construction phase, the severity of the water supply well impacts will be a function of
well type, age of the well, well construction method, distance from the rail and transmission
ROW boundaries, overburden thickness and the hydraulic properties of the soil and bedrock.
With regard to groundwater quantity, the main concern is potential loss of well yield or lowered
water level in dug wells. With respect to groundwater quality, the main concerns related to the
operation of MIT include:

e chemistry changes in down-gradient wells due to uncontrolled ROW runoff; and

e acute accidental release of hazardous materials along the rail and transmission ROW
up-gradient of wells or streams.

Potable water sources and water requirements for the marine terminal, intermodal yard, and the
future businesses in the logistics park have not been determined yet. It is anticipated that
businesses will be expected to develop their own groundwater wells. The water withdrawal
requirements will be determined as part of the detailed design phase, and if required, site-
specific hydro-geological investigations will be undertaken to determine sustainable well yields
and compatibility with near-by ground water users. No significant adverse effects are
anticipated.

6.6.4 Mitigation
6.6.4.1 Construction Phase

To reduce/eliminate any negative effects associated with potential spills, erosion and
sedimentation during Project construction, an EMP will be implemented. Also, a contingency
plan will be implemented for spill response and clean-up in the event of an accidental spill
involving hazardous substances. Refuelling and maintenance activities for mobile equipment
will be restricted to designated locations. These refuelling locations will be established away
from open water (30 m vegetated corridor as well as 100 m distance between fuelling stations
and any open water course) and will be designed with some level of containment such as a
concrete pad, or other types of low permeability cover to restrict infiltration. For equipment that
must be refuelled away from the designated refuelling stations, the locations below the fuel tank
and nozzle will require temporary protection by the placement of absorbent spill pads or other
temporary low permeable liner and collection system. The emergency response plan/spill
response plan will specify that accidental spills or leaks of petroleum products or other
deleterious substances from the vehicles, equipment and storage containers need to be
immediately contained and cleaned up in accordance with regulatory requirements. Hazardous
waste including containers for petroleum hydrocarbon will be collected and disposed off-site at a
licensed facility and in accordance with regulatory guidelines.
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Where possible, non potable water will be used for industrial purposes requiring large volumes
of water such as fire response (e.g. England’s Lake Reservoir). Groundwater flow direction is
assumed to generally follow the surface topography. The few private water wells in the site area
are all located transgradient to the groundwater flow and surface water runoff will be controlled
through an on-site waste water and surface water management system and a temporary
stormwater management system. Residential wells down gradient from the rail and transmission
ROW are considerable distances removed from it. Therefore, considering these factors, the
Project is not predicted to have significant adverse effects on domestic potable water quality.

Mitigation measures have been developed for the construction and operation phase and are

summarized in Table 6.6-1. It is expected that similar mitigation measures would apply during
the decommissioning of MIT. This would be specified and detailed in a decommissioning plan
as discussed in Section 2.6.1.

Table 6.6-1: Mitigation Measures for Groundwater Quality and Quantity Effects

Potential Effect

Mitigation Measures

Project Application

eloss of well yield
etemporary siltation of wells

implement EMP during construction phase

avoid blasting to the extent possible within 500 m of
residential wells

use ripping techniques as an alternative to blasting
where possible

conduct pre-blast well survey (if not already
sufficiently covered by baseline water well survey)
remedial action as necessary to restore damaged
wells and/or provide temporary potable water as
needed

conduct groundwater monitoring program at the
Project site prior to construction to obtain baseline
information (level, flow, quality)

eConstruction Phase: blasting
during site preparation

« water-level lowering in
shallow dug or drilled wells

monitoring and remedial action as necessary to
restore damaged wells and/or provide temporary
potable water as needed

e Construction Phase:
excavation during site
preparation

e groundwater quality
degradation from spills

application of EMP

proper fuel management

(See Section 2.9 and 8)

remedial action as necessary to restore damaged
groundwater, wells and/or provide other sources of
potable water as needed

e  Construction and
Operation Phases

+ stream flow decreases,
dry streams

design to minimize depth of cuts near streams;

e  Construction Phase:
excavation during site
preparation

e degradation of
groundwater, surface base
flow and well-water quality
due to accidental spills

application of EMP contingency planning (spill
containment, recovery, etc.; see Section 2.9 and 8)
remedial action as necessary to restore damaged
groundwater, wells and/or provide other sources of
potable water as needed

e  Operation Phase
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Table 6.6-1: Mitigation Measures for Groundwater Quality and Quantity Effects

Potential Effect Mitigation Measures Project Application

* contamination of wells « precautionary monitor for acid generating rock e  Construction Phase
and/or onsite streams from | e if required implement acid rock management plan
acidic drainage in areas of
known sulphide
mineralization on-site

e groundwater quality « drainage and vibration controls e  Construction Phase rall
degradation and siltation » Implement EMP during construction phase construction and repairs
« remedial action as necessary to restore damaged
wells and/or provide temporary potable water as
needed

An important component of the mitigation is the development and implementation of an EMP for
the construction and the operation phases of the Project. This Plan will address a variety of
topics including those relevant to groundwater protection, such as emergency response
planning, and monitoring (for more details refer to Section 2.9 and Section 11).

6.6.4.2  Operation Phase

Mitigation measures during the operation phase are limited to the implementation of a site-
specific EMP and associated spill response/ERP.

6.6.5 Monitoring
6.6.5.1 Construction

Based on the detailed design of the plant site grading plans, a detailed survey of those homes
and wells located within 800 m of the blast areas will be undertaken following the NSE
guidelines for blasting at quarries. The pre-blast survey includes: an inspection of all buildings
located with the boundaries of the pre-blast survey; inventory of wells including water sampling
for general chemistry, metals and bacteria; and short-term pumping tests (where wells are
accessible), to determine the capacity of individual wells and nearby aquifers.

6.6.5.2  Operation
At this point in time, the need for a groundwater monitoring program during Project operation
has not been identified.

6.6.5.3 Decommissioning/Abandonment

Prior to the decommissioning and abandoning of the MIT facilities, MITI will develop a
decommissioning plan. The plan will specify decommissioning objectives, approach, activities,
schedules, and site rehabilitation and will be developed in consultation with the municipality and
regulatory agencies. If indicated at that time, a groundwater monitoring program will be
designed to verify the effectiveness of mitigative measures employed in the Project
decommissioning phase.

6.6.6 Residual Effects and Significance

The Project’s environmental residual adverse effects on groundwater resources at and near the
Project site during the construction and operation phase are considered to be not significant.
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With the implementation of mitigation measures (Tables 6.6-1 and 6.6-2) the effects on water
quality, and yield in water supply wells are expected to be limited to the construction phase and
of minimal geographic extent.

Unplanned or accidental events can occur, potentially causing damage to groundwater
resources. These events are discussed in more detail in Section 8. MITI's approach has been
to apply best environmental management practices to prevention and preparedness training so
as to reduce the likelihood of such events, and to be well prepared to implement an effective
emergency response should an event occur.
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Table 6.6-2: Summary of Mitigation and Significance of Residual Effects
Significance Criteria for Environmental Effects x
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Construction
Siltation of dugand | A Conduct pre-blast well Potentially all | Blast sites Temporary R/NR | Vacant Project Not
drilled wells and survey (if not already water wells within Project (dug and site; sparsely significant
possible permanent sufficiently covered by within about site plus the drilled wells) populated area
decrease in well baseline water well survey) | 500m of rail and possibly
yield of drilled wells Establish and implement blasting transmission permanent
from blasting and EMP activity corridors with (drilled)
vibrations Avoid blasting to the extent max 500 m
possible within 500m of zone
residential wells
Consider alternatives to
blasting (e.g., ripping
techniques) where possible
Remedial action as
necessary to restore
damaged wells and/or
provide temporary potable
water as needed
Water level A Monitoring and remedial Low Project site Construction NR Vacant Project Not
reductions in dug action as necessary to and adjacent and operation site; sparsely significant

wells or damage to /
loss of drilled wells
during blasting
operations

restore damaged wells
and/or provide temporary
potable water as needed.

lands

phase

populated area;
designated for
industrial use
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accidental release Management Plan and individual spill | lakes accidental populated area;
of fuel or other Contingency Plan event and downstream of | event only designated for
hazardous materials Proper fuel management affected the rail and industrial use
(equipment failure; Remedial action as water course | transmission
handling accident) necessary to restore corridors and
damaged groundwater, Project site
wells and/or provide other
sources of potable water as
needed
Contamination of A Precautionary monitoring for | Low; no If at all an Construction | R No areas of known | Not
wells and/or acid generating rock areas of issue — limited | Phase sulphide significant
groundwater from If required, implement acid known to small mineralization on
acidic drainage in rock management plan sulphide pockets within site / along either
areas of known mineralization | Project site the rail or
sulphide on site and / or along transmission
mineralization on the rail and corridors
site transmission
corridors
Stream flow A Design to minimize depth of | Low Local Construction | R Vacant Project Not
decreases, dry cuts near streams watercourses phase site; sparsely significant
streams Fish and habitat populated area;
compensation, if required — designated for
see “Freshwater industrial use
Environment”
Operation
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» Remedial action as necessary | water course | transmission
to restore damaged corridors and
groundwater, wells and/or Project site
provide other sources of
potable water as needed
Salt contamination A * Implementation of a Site- Magnitude All water Operation R Vacant Project Potentially | Low High
and/or chemistry specific EMP including Spill limited to courses and site; sparsely significant
changes in down- Control Plan and Contingency | individual spill | lakes populated area;
gradient Plan event and downstream of designated for
groundwater from affected the rail and industrial use

on-Site roadways

* Re-fuelling and maintenance
for mobile equipment will be
located away from open water
(30 m vegetated corridor
and100 m distance between
fuelling stations and water
course) and will be designed
with low-permeability collection
systems

transmission
corridors and
Project site

water course
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Degradation of A » Application of EMP Magnitude All water Operation R Vacant Project Potentially | Low High
groundwater, contingency planning (spill limited to courses and site; sparsely significant
surface base flow containment, recovery, etc. individual spill | lakes populated area;
and well-water - Remedial action as necessary event and downstream of designated for
quality due to affected the rail and industrial use

accidental spills

to restore damaged
groundwater, wells and/or
provide other sources of
potable water as needed

water course

transmission
corridors and
Project site

* (for Magnitude): For definition of levels of magnitude (high, medium, low, nil, unknown) refer to Section 4.

** (for Likelihood of Occurrence; Level of Confidence): Only addressed for significant effect

Project No. TV71002

Page 6.6-10






