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Federal Review Panel Information Request 23

IR 23 – Blasting Effects on Fish
References:
EIS, Section 2.7.2.5
EIS Appendix 2.6.1.4D-A (Baseline Groundwater Hydrology Assessment) (Figures 3.1,
7.4 and 8.1)
Rationale:
The Proponent has provided the distance between the maximum pit rim and Fish Lake
inconsistently throughout the EIS. For example, some figures show the open pit at
approximately 700 m from the outlet of Fish Lake, whereas other figures (Appendix
2.6.1.4D-A) shows the open pit at approximately 400 m from the lake. The EIS states
that at its closest point, Fish Lake will be 373 metres from the edge of the pit (p.862),
and 300 m from Fish Lake outlet (p.1177).
Noise impacts on potential fish receptors and potential mitigation measures must be
assessed as per the EIS Guidelines. The EIS also illustrates that there will be no in
stream fish habitat between the pit and the lake or downstream of the pit.
Information Requested:
To help the Panel better understand blasting and its effect on fish populations in Fish
Lake, the Panel requests that Taseko provide:
a. A detailed map (1:10,000 scale or more detailed) that accurately portrays the
location of the coffer dams, the distance between the coffer dams and Fish Lake
and between the coffer dams and ultimate pit edge.
b. Information on the closest distance between pit blasting and fish habitat and what
year in the mining cycle blasting near this location is expected to occur.
c. Information on any known spawning habitats that will be preserved between Fish
Lake and the coffer dams.
d. A discussion on the potential effects of blasting on physiology and behavior
patterns of the fish populations with particular reference to effects on spawning
grounds habitat at the north end of Fish Lake in proximity to the pit and how
Taseko proposes to deal with any possible effect of blasting on fish and fish
larvae.
e. Information on the approximate blasting schedule including the expected
frequency of blasting planned and number of blasts per week when the mine is
operating normally.
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f.

Information on the expected maximum charge weight per delay and the number
of holes in a typical blast, as well as the range of the blast size anticipated for the
different geological domains in the pit.

g. Information on the design, construction and foundations of the coffer dams. Also
provide a discussion of the effects that pit blasting will have on these
impoundments over the life of the mine
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Response to Information Request 23a

Information Request #23a
Provide a detailed map (1:10,000 scale or more detailed) that accurately portrays the location of
the coffer dams. The distance between the coffer dams and Fish Lake and between the coffer
dams and ultimate pit edge.
Response Summary
See the attached Figure 23A-1.
Discussion
A detailed map portraying the location of the coffer dams is supplied in Figure 23A-1. A
1:10,000 scale plan is provided in the upper right hand corner of this figure. The main figure
focuses on the area in question and distances are indicated on this plan.
The distance from the final pit edge to coffer dam 1 (west dam) is 200 metres. The distance from
coffer dam 1 to the most northerly extent of Fish Lake is approximately 100 metres.
The distance from the final pit edge to coffer dam 2 (east dam) is 315 metres. The distance from
coffer dam 2 to Fish Lake is approximately 100 metres.
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Information Request #23b
Provide information on the closest distance between pit blasting and fish habitat and what year in
the mining cycle blasting near this location is expected to occur.
Response Summary
The closest distance between blasting and fish habitat has been approximated to be 373 metres.
Blasting will begin to occur at this distance in the sixth year of the sixteen years of mining.
Discussion
As shown in Figure 23A-1 the distance from the most southern edge of the designed pit to the
most northern edge of Fish Lake (closest fish habitat) is approximately 300 metres. The closest
blast to the edge of the designed pit is approximated to be 73 metres north of the pit edge.
Therefore the closest distance from a blast to fish habitat is approximately 373 metres.
The reason for the 73 metre blast offset from the edge of the pit is due to the anticipated pit slope
in this area. Two 15 metre high benches of overburden will be removed without blasting before
reaching rock. The pit wall slope angle in overburden is 40 degrees. There will also be an eight
metre berm between each bench. The third bench will be blasted. It will also be 15 metres high
and will have a 63 degree pit wall. The first row of holes in the blast will be off-set from the toe
of this bench by at least 3.5 metres in order to eliminate back break into the wall. The total
horizontal distance from the pit edge to the first blast hole based upon this configuration is 73
metres. It should be noted that this distance is an approximation and actual conditions will vary.
If only one bench is excavated in overburden, the distance from the edge of the pit to the first
blast hole would reduce to 37 metres resulting in a total distance from the blast to fish habitat
being 337 metres.
The open pit will be mined in a series of four phases. The first phase will start in the centre of
the deposit and will be approximately half of the overall diameter of the final pit. The consequent
phases will expand out from the original phase in a series of concentric rings. The fourth phase
will push the pit wall back to the final designed position. The fourth phase is scheduled to begin
during the sixth year of mining. Therefore it is anticipated that the earliest that the blast which is
closest to fish habitat, will occur sometime in the sixth year of mining.
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Information Request #23c
Provide information on any known spawning habitats that will be preserved between Fish Lake
and the coffer dams.
Response Summary
No known spawning habitat will be preserved between Fish Lake and the coffer dams. Based on
pressure (acoustic) as well as peak particle velocity calculations, pit blasting is not predicted to
negatively affect fish or fish habitat in Fish Lake.
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Information Request #23d
Provide a discussion on the potential effects of blasting on physiology and behavior patterns of
the fish populations with particular reference to effects on spawning grounds habitat at the north
end of Fish Lake in proximity to the pit and how Taseko proposes to deal with any possible
effect of blasting on fish and fish larvae.
Response Summary
Fish and fish habitat can be damaged through vibrations, shock waves, and physical changes
caused by blasting. The Department of Fisheries and Oceans (DFO) has established guidelines
for determining setback distances for eliminating blasting effects on fish due to pressure
(acoustic) effects as well as peak particle velocity. Using these guidelines and based on pressure
(acoustic) calculations, pit blasting is not predicted to negatively affect fish or fish habitat in Fish
Lake. Since there is no spawning habitat at the north end of Fish Lake, and based on the peak
particle velocity calculations, there will be no negative affect on fish eggs or larvae. If
monitoring does indicate that a blast may affect fish or habitat, a number of easily adopted
mitigation measures can be implemented.
Discussion
Background- Effects of Blasting on Fish and Fish Habitat
The following excerpt from DFO’s “Guidelines for the Use of Explosives In or Near Canadian
Fisheries Waters” (pgs 3-4, Wright and Hopky 1998) summarizes the potential effects of blasting
on fish:
“The detonation of explosives in or near water produces post-detonation compressive shock
waves characterized by a rapid rise to a high peak pressure followed by a rapid decay to below
ambient hydrostatic pressure. The latter pressure deficit causes most impacts on fish.
The primary site of damage in finfish is the swim bladder, the gas-filled organ that permits most
pelagic fish to maintain neutral buoyancy. The kidney, liver, spleen, and sinus venosus also may
rupture and hemorrhage. Fish eggs and larvae may also be killed or damaged (Wright 1982).
Studies (Wright 1982) show that an overpressure in excess of 100 kPa will result in these effects.
The degree of damage is related to type of explosive, size and pattern of the charge(s), method of
detonation, distance from the point of detonation, water depth, and species, size and life stage of
fish. Set back distance formula are provided in DFO guidelines in order to meet the 100 kPa
overpressure limit.
Vibrations from the detonation of explosives may cause damage to incubating eggs (Wright
1982, Wright in prep.). Sub-lethal effects, such as changes in behaviour of fish, have been
observed on several occasions as a result of noise produced by explosives. The effects may be
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intensified in the presence of ice and in areas of hard substrate (Wright 1982, Wright in prep.).”
DFO guidelines state that a peak particle velocity of 13 mm/second shall not be exceeded in
order to eliminate blasting effects on spawning beds.
“The use of explosives in and near fish habitat may also result in the physical and/or chemical
alteration of that habitat. For example, sedimentation resulting from the use of explosives may
cover spawning areas or may reduce or eliminate bottom-dwelling life forms that fish use for
food. By-products from the detonation of explosives may include ammonia or similar
compounds and may be toxic to fish and other aquatic biota (Wright in prep.).”
Effects of Blasting on Fish and Fish Habitat at the proposed New Prosperity Mine
The potential for effects to fish and fish habitat as a result of blasting may occur during
two project phases: Construction and Operation. DFO has established guidelines for
determining setback distances for blasting effects on fish due to pressure (acoustic) effects
as well as peak velocity. These formulas take into account the density and acoustic
impedance of the water and substrate on site as well as the predicted charge size. During
construction any explosive charges that may be required will be limited to 75 kg, which
results in setbacks of 43 m (pressure) and 131 m (peak velocity).
A comprehensive fish salvage plan which incorporates best practices will be implemented
within the setback zones prior to starter dam construction and Little Fish Lake attenuation.
This will mitigate the potential for fish or ova mortality associated with blasting during
construction and commissioning of the tailings storage facility. Construction blasting
around the processing facility, truck shops and camp will be well behind the setback
distances prescribed for a 75 kg charge and will have no effect on fish or fish habitat in
Fish Lake. No blasts are anticipated to be within a range of the lake to cause, physical or
chemical alteration.
During the operation phase, blasting will be limited to within the pit boundary. The charge
size per delay is expected to be 630 kg. This results in setback distances of 125 m
(pressure) and 379 m (peak velocity). As discussed in the response to Information
Request 23(b) the closest blast to fish habitat at the north end of Fish Lake will be 373
metres. There will be no instream fish habitat (including spawning) between the pit and the
Lake. This includes the area between the lake and the coffer dams. As a result all fish
habitat will be well outside the required setback for pressure effects. There will be no
spawning habitat within the 379 metre peak particle velocity guideline. No blasts are
anticipated to be within a range of the lake to cause, physical or chemical alteration.
If during operations, it is found that spawning habitat does fall within the range of a blast,
if the charge exceeds the 630 kg estimate or for any other reason fish will be affected by
blasting, mitigation methods can be readily implemented to eliminate the effects of
blasting. Some of the mitigation methods include:
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a) Reduction of charge per delay by decking the blast holes
b) Increasing the delay time between rows and holes to produce discrete
explosions
c) Use of bubble/air curtains to disrupt the shock waves
d) Design of blasts and delay configurations to minimize vibrations
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Information Request #23e
Provide information on the approximate blasting schedule including the expected frequency of
blasting planned and number of blasts per week when the mine is operating normally.
Response Summary
Blasting will take place approximately 4 times per week. Blasts will be held during day light
hours generally closer to the end of the day. Blasting is also generally carried out during
weekdays.
Table 23e-1 shows the estimated blast schedule.

Table 23e‐1 Mine Blast Schedule
Drilling
Units
Amount Mined tonnes
Amount Mined t/year
Blastholes
#/year
Blastholes
#/week
Blasts
# of Blasts
# of Blasts
Holes per Blast
Explosives
Explosives

#/year
#/week
#/blast
kg/blast
kg/delay

Ore
486,789,000
27,043,833
12,052
232
Ore
104
2
116
73,063
630.5

Waste
327,481,000
18,193,389
8,108
156
Waste
104
2
78
49,152
630.5

Total
814,270,000
45,237,222
20,159
388
Total
208
4
97
61,108
630.5

Blasts Affecting Fish *
Ore
Waste
Any blast holes that affect fish will be decked
Explosives
kg/delay
315.3
315.3

315.3

Delay Configuration
Delay per Hole milli. sec.
Delay per Row milli. sec.
Delay per Deck milli. sec.

Total
25
67
9

Ore
25
67
9

Waste
25
67
9

Total
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Information Request #23f
Provide information on the expected maximum charge weight per delay and the number of holes
in a typical blast, as well as the range of the blast size anticipated for the different geological
domains in the pit.
Response Summary
The expected maximum charge weight per delay is 630.5 kilograms.
The approximate number of holes in a typical blast is about 100.
The range of blast size is not dependent on the geological domain being blasted but is more
dependent upon the geometry of the pit, the production schedule and the productivity of drilling
and blasting equipment. It is expected that a typical blast size would range between 50 and 150
holes.
Table 23f-1 provides information on the amount of explosives per delay.
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Table 23f‐1 Explosives per Blasthole

Rock SG

Units
t/bcm

Ore
2.72

Waste
2.72

Construction
2.72

Blast Pattern Details
Bench Height
Sub Drill
Diameter of Hole
Pattern Spacing
Pattern Burden
Equivalent Square Pattern
Hole Depth
Height of Stemming

metres
metres
mm
metres
metres
metres
metres
metres

Ore
15
2
311
8.8
7.5
8.12
17
7

Waste
15
2
311
8.8
7.5
8.12
17
7

Construction
6
1
152
2
2
2
7
2

bcm
tonnes

Ore
990
2693

Waste
990
2693

Construction
24
65

Material Quantity
Volume Blasted/Hole
Tonnes Blasted/Hole

Typical Powder Factor with Bulk Prill Ammonium Nitrate Explosive
Density of Powder
gm/cc
0.83
0.83
0.83
Loading Density
kg/m
63.05
63.05
15.06
Powder/Hole
kg/m
630.5
630.5
75.3
Powder Factor
kg/bcm
0.64
0.64
3.14
Powder Factor
kg/t
0.23
0.23
1.15
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Information Request #23g
To help the Panel better understand blasting and its effect on fish populations in Fish Lake, the
Panel requests that Taseko provide information on the design, construction and foundations of
the coffer dams. Also provide a discussion of the effects that pit blasting will have on these
impoundments over the life of the mine.
Response Summary
Blasting within the open pit will not have an effect on the Fish Lake Flood Control Dams (FCD).
Design and construction of these dams will be carried out by professional engineers experienced
with these structures.
Guidelines and regulations provided through the Canadian Dam
Association, the BC Dam Safety Guidelines and the BC Dam Safety Regulations will provide the
basis for not only the design and construction, but the ongoing operation, maintenance and
surveillance of these dams.
Discussion
There is precedent globally and within BC of water diversions and structures located close to
Open Pits experiencing the effects of production blasting with no discernible impact.
The FCD are currently designed as embankments of earth fill construction, located between 200
m to 1,500 m from the Open Pit blasts. The potential hazard to the FCD from blasting is due to
blast energy transmitted to the structure (measured as peak particle velocity), the combination of
distance from the Open Pit (the blast source), the FCD construction (which will be resistant to
damage by blasting vibration) and the FCD foundation soils (which are competent nonliquefiable) are expected to result in acceptably low peak particle velocities at the FCD location.
An estimated peak particle velocity at the FCD for various charge weights is shown on Figure
24-1. This peak particle velocity estimate has been completed using assumed parameters for a
typical production Open Pit blast. The estimated charge weight per delay from blasts in the New
Prosperity open pit is 630 kg’s. The maximum peak particle velocity of vibrations expected
from this charge that is a distance of 200 meters from the FCD is 36 mm/second. The dams will
be designed to not only withstand this vibration but will have a factor of safety intended to
withstand much greater peak particle velocities.
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NOTES:
1. PPV = PEAK PARTICLE VELOCITY (MM/S).
2. W = INSTANTANEOUS EXPLOSIVE CHARGE WEIGHT PER DELAY (KG).
3. SITE AND ROCK FACTOR CONSTANTS K AND  ASSUMED TO BE 1600 AND -1.6, RESPECTIVELY.
4. PPV THRESHOLD DAMAGE LEVELS AFTER SISKIND ET AL (1980).

A

DDMMM'YY

REV

DATE

ISSUED WITH LETTER
DESCRIPTION

-

-

-

PREP'D

CHK'D

APP'D

NEW PROSPERITY GOLD-COPPER PROJECT
OPEN PIT BLASTING TYPICAL
PEAK PARTICLE VELOCITY ESTIMATES
P/A NO.

REF. NO.

VA101-266/30

VA13-00360

FIGURE 24-1

REV

A

