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1.0 Introduction 

 Overview Nyrstar Myra Falls Ltd. 1.1
Myra Falls is a historic base metal mine located at the south end of Buttle Lake on Vancouver 
Island, 90 km southwest of the city of Campbell River.  The mining and milling operation produced 
zinc, copper and lead concentrates with silver and gold credits.  Ore concentrate was trucked to a 
port terminal in Campbell River where it was shipped to refining smelters around the world.   The 
mine has been operating since 1966 with peak production in excess of 1.3M tonnes/year.  

Nyrstar is an integrated mining and metals business based in Europe with corporate offices in 
Zurich, Switzerland, with market leading positions in zinc and lead, and growing positions in other 
base and precious metals.  Nyrstar has mining, smelting, and other operations located in Europe, the 
Americas, China and Australia.  Nyrstar is listed on NYSE Euronext Brussels under the symbol 
NYR.  Nyrstar Myra Falls (NMF) is a wholly-owned subsidiary of Nyrstar.      

The operating company is registered as 822638-5, Nyrstar Myra Falls Ltd. (NMF). The company 
contacts for the location are: 

Randy McMahon, General Manager 
Nyrstar Myra Falls Ltd. 
Bus: 1(250)287-9271 x3279 
E-mail: Randy.McMahon@nyrstar.com 
 

Kevin LeDrew, Manager 
Health, Safety, Environment & Communities  
Bus: +1(250)287-9271 x3277 
E-mail: Kevin.LeDrew@nyrstar.com 

NMF maintains an office at the Campbell River Load-out Facility located in Campbell River and has 
a separate mailing address as listed below. 

Nyrstar Discovery Terminal 
2451 Spit Road 
Campbell River, BC 
V9W 6E3 
Phone: 250-286-1714 
Fax: 250-286-0811 
 

Nyrstar Myra Falls  
PO Box 8000 
Campbell River, BC 
V9W 5E2 
Phone: 250-287-9271 
Fax: 250-287-7123  

The mine property is comprised of 5 Crown-granted mining leases, 23 Crown-granted mineral rights 
and 44 mining claims, all wholly owned by Nyrstar Myra Falls Ltd. (see Tables 1 and 2 next page); 
the site offices are located within L1344 Being Bear Paw Mineral Claim, Clayoquot District. 
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Table 1: Mining Leases and Crown Grants 

Crown Grants Mining Leases 

L1671, L1670, L1669, L1668, L1667, L1666, L1665, 
L1664, L1663, L1661, L1660, L1659, L1340, L1341, 
L1342, L1344, L1345, L1346, L1347, L1971, L1972, 
L1973, L1974 

Lease 26 (201320)  
Lease 27 (201321)  
Lease 28 (201322)  
Lease 29 (201323)  
Lease 51 (201324) 

 

Table 2: Mineral Claims 

Mineral Claims       

201366, 201367, 201368, 201369, 201370, 201371, 201372, 201373, 201374,  201375, 201376, 
201377, 201378, 201379, 201380, 201381, 201403, 201404,  201405, 201406, 201407, 201408, 
201409, 201410, 201411, 201412, 201413, 201414, 201415, 201459, 201460, 201461, 201462, 
201463, 201464, 201465, 201486,   201487,   201488,   201491,  201492,   201493,   201494,  201495 

 

Other key contact information for Nyrstar Myra Falls follows. 

Corporate Office: 
Zurich, Switzerland 
Tessinerplatz 7 
8002 Zurich 
Switzerland 
Tel: +41 (0)44 745 8100 
Fax: +41 (0)44 745 8110 

 
Registered Office: 
Balen, Belgium  
Zinkstraat 1 
B-2490 Balen 
Belgium 
Tel: +32 (0)14 44 95 00 
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 Current Application  1.2
Nyrstar has recently obtained permits from the BC Ministry of Energy, Mines and Petroleum 
Resources (EMPR) to update the water management structures on the two site tailings disposal 
facilities (TDF).  This will result in a new emergency spillway being installed on the Lynx TDF, as 
well as the addition of a Storm Surge Pond and related Emergency Spillway on the Old TDF.  The 
addition of these structures will result in the requirement to move the sampling location for the Old 
TDF Supernatant Sampling location to the Surge Pond, as well as the addition of a sampling 
location for Lynx TDF Supernatant. 

NMF has also obtained authorization from BC Parks to temporarily expand the onsite camp 
facilities to facilitate the restart construction works.  This increase in camp capacity will result in the 
need for additional sewage treatment capacity at the Mill Sewage System relative to the current 
capacity. 

 Additional Applications and Authorizations Underway 1.3
Additional permitting requirements in support of the restart plan include updates to the Mine’s Act 
Permit M-26, updates to the Air Permit PA-02408, and a letter of authorization from BC Parks to 
expand and replace surface infrastructure impacted by the restart projects.   

Earlier in 2017 approvals were received from Vancouver Island Health Authority and BC Parks to 
temporarily expand the site camp facility, replacing the kitchen and adding 2 new sets of 
bunkhouses.  The old kitchen and the older bunkhouses will be removed following the completion 
of the restart construction projects 24 months after of the commencement of the restart project, 
effectively replacing the camp facility with a newer facility. 

2.0 Infrastructure and Site Components 
The present land use for the Myra Valley is for mining and mining-related activities.  Some mining 
activities also occur in the Thelwood Valley.  The Nyrstar Myra Falls operations consist of the HW 
mine complex, the Phillips Reach ramp, the Myra, Price and Lynx underground mines, a 
concentrating mill, office buildings and laboratory, camp facilities, two hydro-electric generating 
systems, a diesel powerhouse, two tailings disposal facilities (the “Old TDF” and the “Lynx TDF”), 
a lime addition water treatment system, a potable water treatment system, paste plant, backfill plant 
and associated facilities. 

 Mining 2.1
Historic open pit mines are visible as the Upper Lynx Open Pit, and the Myra Open Pit, however 
these are no longer active.  The Lower Lynx Open Pit was converted into a Tailings Disposal 
Facility. 

Active mining at NMF is currently limited to underground as described below.  All of the mines are 
still considered to have exploration potential, and planned exploration activities could continue to 
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identify new resources.  The HW, Lynx and Myra underground mines are located within the Myra 
Valley, and the Price Mine is located within the Thelwood Valley. 

Figure 2: Myra Falls Ore Bodies below depicts the different ore bodies discussed in the following 
sections to identify the vertical and planar alignment relative to the surface structures such as the 
HW Shaft and the Phillips Reach Surface Ramp. 

2.1.1 HW Mine  
The HW Mine opened in 1985 following the discovery of the HW deposit, a large sulphide deposit 
of 20 million tonnes.  This discovery marked a period of expansion for the operation when 
production rates increased to 3600 tonnes per day during the late 1980’s through to the early 2000’s.  
Mining of the HW deposit has subsequently declined and will continue to be mined at a rate of 300 
tonnes per day as the orebody nears depletion.  Today the principal mining areas are located to the 
west – the Battle and Gap orebodies – and to the east - the 43 Block and the South Flank orebodies.  
However, all underground production areas still rely heavily on the infrastructure of the HW Mine 
to provide access and ventilation. As such, the HW Mine remains an integral part of future mine 
planning. 

Ore is transferred via a system of ore passes to 24 level, a common haulage level.  From 24 level, the 
ore is fed to an underground crusher and crushed to -6” size before being hoisted to surface and 
conveyed via an enclosed overland conveyor to the Mill.  Mining voids were backfilled with 
hydraulic sand fill and/or waste rock. The hydraulic sand fill contains variable cement content, 
depending on the stress load characteristic requirements of the area being filled.  The backfill was 
delivered from the surface Backfill Plant, which utilized the coarser sand fraction of the tailings 
delivered from the Mill.  In August 2018, NMF will be transitioning to a paste backfill utilizing full 
size fraction of the tailings stream.   

2.1.2 Lynx Mine 
In 1966, the Lynx Mine became the first producing area at Myra Falls.  Initially, all ore was produced 
from the open pit at a rate of 850 tonnes per day.  With the development of the Lynx underground 
mine, production was maintained from both open pit and underground sources until 1973, when the 
ore reserves in the open pit were considered to be mined out.  Underground mining continued until 
1993, when mining was suspended for economic reasons. Remnant pockets of ore were occasionally 
mined during 2000-2008, the most significant of which was the removal of the crown pillar in 2007-
2008.    The Lynx Mine remains an integral component of the mining infrastructure, providing the 
intake ventilation for the western production areas of the operation, as well as providing a second 
emergency egress from underground.  Significant ore reserves and potential remain in and adjacent 
to the Lynx Mine. 

Mining in Lynx 5 and 6 levels will be undertaken in 2018 and is expected to be mined to completion 
by early 2019 if significant additional resources are not identified in this area during the exploration 
scheduled in 2018.  Mining will be conducted by a contract mining company (Dumas Contracting  



Application to Amend Effluent Permit PE-06858  

 

Nyrstar Myra Falls 
12 

Figure 1: Myra Falls Ore Bodies 

 

Ltd.) at an expected mining rate of up to 15,000 tonnes / month.  The ore will be hauled via surface 
road that is further discussed in section 4.4.1. 

2.1.3 Myra Mine 
The Myra Mine operated from 1970 until known resources were depleted in 1985.  The Myra Mine 
is connected to the HW Mine on 13 level and provides a main emergency escape way out of the HW 
Mine (please refer to Appendix II).  Myra 13 level access also provides ventilation flow to the shaft 
area of the HW Mine.  The main hydropower transmission line is routed through Myra 13 level 
from the Thelwood Valley, exiting the Myra 11 level portal in the Myra Valley.  

2.1.4 43BLK-NS 
The 43 Block and North Slope mine areas are accessed from 23 and 20 levels. They are an eastward 
extension of the HW North Upper zone. The area was progressively explored for and developed 
beginning in the early nineties. The production will be moved through 430 ore-pass at an anticipated 
rate of 240 tonnes per day. It is being actively explored. 
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2.1.5 Extension 
The Extension zone is located between The HW and Battle deposits. It is a faulted offset of the HW 
deposit northwest across the Shaft Fault and is generally similar in mineralogy, that is a semi massive 
sulphide lens, primarily sphalerite and chalcopyrite. Production from the Extension zone begins in 
2018 at a planned rate of 100 tonnes per day. In the current mine plan, it will be moved through 325 
ore-pass. 

2.1.6 Battle Gap BG, BG-SW 
The Battle and Gap zone runs from about 2000 east to 800 east and is a composite of thin , stacked 
semi massive, polymetallic, primarily zinc rich sulphides. It was delineated in 1992-95 and first 
production in 1995. It is in the mine plan at a rate of 360 tonnes per day and will be moved to the 
central crusher via several ore-passes. 

2.1.7 BGW 
BGW is a faulted displacement of the Battle Main and Gopher lenses to the west. It was discovered 
in 2013. It sits at the base of the Myra stratigraphy and is a semi-massive polymetallic lens that 
currently is in the plan at 350 tonnes per day but first production is several years out. 

2.1.8 Ridge West 
The Ridge West is an undeveloped multi lens deposit that is on strike and analogous to the Battle 
Upper lenses. The connection to the Battle deposit has not been drilled off to date but is part of 
ongoing exploration and definition drill programs. Once accessed and developed, this deposit will 
play a major part in production in later years at a rate of 500 tonnes per day. 

2.1.9 Ridge NW 
The Ridge North West was discovered in 2012 and has been further delineated and extended year 
over year. It lies north of the Ridge – Battle trend and is offset down dip to the north by a major 
fault. It is a very high grade polymetallic lens that has been folded and locally faulted. It is in the 
production plan at 225 tonnes per day. 

2.1.10  Marshall 
The Marshall zone is comprised of two major lenses and represents the largest undeveloped deposit 
in the Myra complex of lenses. It lies north and west of the Ridge West- Battle trend and is a zinc 
rich mineralized zone associated with rhyolitic intrusions. It is in the later years of the plan at 450 
tonnes per day. 

2.1.11 Price Mine 
The Price Mine orebody was accessed in the early 1980’s with development on 4 level, 5 level and 9 
level.  However, with the discovery of the HW deposit, all mining interest switched back to the Myra 
Valley.  As such, the Price Mine has yet to realize significant production.  The Price orebody still has 
significant associated exploration potential.  Also, the Price 13 level portal is critical in the 
transmission of hydropower from Thelwood Valley into Myra Valley.  
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 The Mill 2.2
The mill has a 2700 tonne per day capacity and produces three concentrates zinc, copper and lead. 
All concentrates are trucked to a ship-loading facility in Campbell River.   

The milling process involves four stages; crushing, grinding, flotation and dewatering.  The mill 
receives underground ore via a 1.4 km long enclosed conveyor system which discharges into a 3,600 
tonne Coarse Ore Bin (COB).  Ore can also be received via the conveyor from the old Lynx Crusher 
Building to the COB providing some flexibility for the operation.  The crushing plant consists of a 
secondary Symons standard cone crusher and a tertiary Symons short head cone crusher which 
provide a nominal capacity of 270 tonnes per hour.  Product from the tertiary screen undersize 
reports to two 3,500 tonne fine ore bins. 

The grinding plant consists of two parallel grinding and regrinding circuits, each with a Dominion 
rod mill and a Dominion ball mill.  Product size from the grinding circuit is 75-80% minus 200 
mesh.  

The ground ore is fed to a copper-lead-zinc sequential flotation circuit.  The copper and zinc sides 
are essentially identical with a conditioner, roughers, scavengers, a Dominion regrind mill, regrind 
cyclones and cleaner banks.  From the cleaners, the concentrates are thickened in their respective 
thickeners to 70% solids and then transferred to 3,000 cft. stock tanks prior to filtration.  

All concentrates are filtered using Larox pressure filters which discharge to storage bins, ready for 
transport to Campbell River.  To reduce dust potential, the filters produce a concentrate with a 
moisture content that is set above 7%.   

The principal reagents used in the milling and subsequent waste water and tailings treatment for 
2008 are shown in Table 3-2.  The consumption is expressed in kg/tonne of ore processed.   

 Tailings Disposal Facilities 2.3
From 1967-1984 tailings were deposited subaqueously into the south end of Buttle Lake.  From 
1984 the mine has utilized a surface tailings disposal facility (TDF) for its tailings impoundment.  In 
2008, a newly constructed Lynx TDF became the main depositional facility for tailings and waste 
rock, replacing the old TDF which is now at full capacity.   

2.3.1 Old Tailings Disposal Facility 
The Old TDF has not been in active use since 2008, and has been recently upgraded to meet current 
standards for water management and seismic stability.  The facility closure plan has been submitted 
to the BC Ministry Of Energy, Mines and Petroleum Resources (EMPR) for review; a permit 
decision is expected in early 2018.  Additional closure works of this facility will be implemented 
following the approval of the closure plan. 

2.3.2 Lynx Tailings Disposal Facility 
The Lynx TDF is a paste tailings deposition area on the north side of the valley within the previous 
open-pit mine, retained by a centerline-raised earthfill dam with a final proposed design height of 
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approximately 57 m.  Following completion of mining, Lynx Pit was infilled with up to 40 m of 
various waste materials, including blast rock, creek bed materials, potentially acid generating (PAG) 
rock, tailings, sludges from the Lynx and Price Ponds, and other random fills. (Amec Foster 
Wheeler, March 2015)  

The facility has been designed to store the 1:200 Annual Exceedance Probability (AEP) event 
Environmental Design Flood (EDF) of 303,000 m3, with flood waters in excess of that volume 
directed out of the facility through the Emergency Spillway to Myra Creek.  The spillway is 
permitted for construction and will be in place by the end of construction season 2017. 

At final elevation the facility will provide storage for approximately 1.5 Mt of pasted tailings, or 
approximately 12 years of surface deposition requirements. 

 Waste Rock Dumps 2.4
Between 1966 and 1975, over 4.6 million m3 of waste rock was generated from mining the Lynx 
Open Pit.  The rock was removed to three dump sites: Dump #1, #2 and #3-4 subsequently, the 
waste rock dumps have had additional material added from all underground operations.  From 2000 
through 2008, the remnant ore lenses and the crown pillar were mined in the Lynx Open Pit, and 
deposited in Dump 6.  Waste Rock Dumps 2, 3 and 6 will be used as source material in construction 
of the Lynx TDF and will be stabilized for Final Closure in the process.   

2.4.1 Waste Rock Dump 1 
Dump 1 is located east of Lynx TDF, the dump is founded on the valley floor near about 3360 m 
elevation and abuts the north valley side slope. The dump is a sidehill fill about 900 m long, with a 
broad flat top with a width of up to 150 m. The southeast facing side of the dump is buried by 
Dumps 6A and 6B and is inundated by the Old TDF. Approximately 80 m of the west end of the 
dump is covered by Dump 2. The west end of the dump has an estimated volume of 900,000 m3. 
(Amec Foster Wheeler, March 2016)  This is the current active waste rock dump on site. 

2.4.2 Waste Rock Dump 2 
Dump 2 is located on the north valley side slope above Lynx TDF. The top of the dump is at 
elevation 3630 m, located near 5 Level Portal, and the bottom of the dump is at elevation 3420 m at 
the southeast corner, 80 m of which extends onto the west end of Dump 1. The dump is crossed by 
several active and abandoned access roads and has periodically been used as a source of borrow. The 
access roads and borrow areas have created irregular benches along the dump surface. The benches 
are generally between 5 and 20 m wide and partially cut into natural soil or are adjacent to bedrock. 
Cut slopes from the access roads and borrow areas are commonly over steepened and are marginally 
stable. Slopes between the benches are up to 70 m high and generally stand at between 38° and 40°. 
The dump has an estimated volume of approximately 1,000,000 m3. (Amec Foster Wheeler, March 
2016) 

2.4.3 Waste Rock Dump 3 
Dump 3 is located within the Lower Pit Lynx Pit. The waste dump is divided into an upper and 
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lower area separated by an intermediate bench, the upper and lower areas are labeled 3A and 3B 
respectively. The face of Dump 3A is about 100 m high and between elevations 3440 and 3540 m. It 
was dumped directly from the bedrock rim between the Upper and Lower Pits and lacks a flat top 
surface. The face of the dump was undercut by past borrow operations and has a slope angle of 
between 38° and 40° with some short scarps and overhangs up to about 5 m high. Exposures in the 
scarps and overhangs indicate the waste rock consists of interlayered unaltered medium strong rock 
and sericite altered weak rock. The sericite altered layers appear to be weakly cemented. The waste 
rock generally consists of well graded gravel and cobble size fragments and has isolated boulders 
generally less than 1 m in diameter. (Amec Foster Wheeler, March 2016) 

2.4.4 Waste Rock Dump 4 
Dump 4 is located west of Lynx pit on a moderately steep gradient spur that extends south from the 
steeper valley slope. The spur generally slopes south, away from Lynx TDF. The top of the dump is 
at 3580 m elevation and located near 6 Level portal, and the bottom of the dump is located at 
elevation 3470 m, about half way between 8 Level and 10 Level-East portals. Waste rock appears to 
have been dumped over the pit edge near 8 Level portal and currently makes up part of Dump 3A.  
(Amec Foster Wheeler, March 2016) 

2.4.5 Waste Rock Dump 5 
Dump 5 contained the relocated tailings from the former Lynx Emergency Tailings Pond.  This 
dump was completely mined out as construction materials for use in the Lynx TDF construction. 

2.4.6 Waste Rock Dump 6 
Dump 6 is located on top of Waste Rock Dump 1 above the Old TDF and is comprised of waste 
rock mined during the extraction of the Lynx crown pillar and has been slated for closure in 
conjunction with the Old TDF.  Waste materials in excess of the required volumes for the Closure 
Design as submitted will be utilized for construction of the Lynx TDF.  Remaining volumes are to 
be utilized in the land-forming work in the Old TDF closure project and will be fully covered when 
the project is complete. 

 Mine Contact Water Management & Treatment System 2.5
The water treatment system at Myra Falls collects and treats contaminated groundwater, surface 
runoff, mill effluent, tailings decant water, mine water and sewage treatment plant effluent.  
Contaminated water is directed to the primary reaction pond, the Superpond, where the pH is 
increased to 10-10.5 through the addition of lime slurry (Ca(OH)2).  The elevated pH causes metals 
to become insoluble and precipitate out of solution primarily as metal hydroxide sludge.  The 
Superpond effluent discharges into the Myra Polishing Pond system, consisting of a series of 6 
settling ponds and a CO2 pH adjustment system that allow any remaining suspended solids to 
precipitate out of solution.  The treated water is then discharged to Myra Creek via a 30” Parshall 
flume equipped with an ultrasonic device that continuously monitors flow rates.   

Non-contact water is directed around the site in diversion ditches.  Arnica Creek Diversion Ditch 
directs waster away from the Lynx TDF and Waste Rock Dumps 2 and 4 to Arnica Creek.  The 
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Upper Lynx Diversion Ditch directs water away from the Lynx TDF and Waste Dump 2 to Cascade 
Creek.  The Lower Lynx Diversion Ditch diverts Cascade Creek and clean water away from the Old 
TDF, Waste Dumps 1 and 6 to Myra Creek, just downstream of the daily Effluent  Monitoring Site 
MC-TP4.  

 Stockpiles 2.6

2.6.1 Ore  
Nyrstar Myra Fall does not currently have an ore stockpile on surface, however NMF has 
determined that a surface stockpile will be required for both restart and in support of the optimized 
mine plan.  In this application Nyrstar is applying for a 15,000 tonne lined stockpile located adjacent 
to the mill to allow ore storage in preparation for the mill restart, tentatively scheduled for March 
2018. 

The design for this stockpile has been developed by Onsite Engineering, with a local mine water 
management plan developed by Amec Foster Wheeler (AFW).  These designs are provided for 
permitting consideration in Appendix 1 A & B, respectively.  This stockpile will contain materials 
mined from the Lynx Underground Mine, as well as materials mined from the Price Mine.  The 
stockpile will be approximately 15,000 tonnes in capacity and will be fully lined to prevent seepage 
from the stored ore entering the groundwater table in the area.   

This ore stockpile will be used to store materials from the Lynx and Price underground mines 
between the start of mining (currently scheduled for January and February 2018 respectively) and the 
scheduled restart of the mill.  Materials from the other mine areas will be brought to surface via the 
HW shaft. The HW shaft is not expected to be available for hoisting until May 2018 due to 
rehabilitation works in the shaft, ore handling systems, crusher and on the tramming level. 

2.6.2 Waste and Construction Stockpiles 
NMF has several small operational stockpiles of sorted waste rock and clean rock for the 
construction of the Lynx TDF and the Old TDF Closure Cover.  Clean materials are stockpiled in 
the Clean Rock quarry, while sorted waste materials are stockpiled outside the construction 
footprint, within the contact water drainage area.   

2.6.3 Growth Medium Stockpile 
There is a small growth medium stockpile located in the clean quarry.  This material was salvaged 
from the Core Rack Area Borrow (CRAB) during the development of that facility in 2012.  This 
material will be used to blend with till from the CRAB as final closure cover as well as in localized 
areas that will not be disturbed for the duration of the mine life where vegetation is desirable. 

 Roads, Pipelines, Power lines and Buildings 2.7
A paved public road runs through the mine property, ending at a BC Parks’ parking lot.  A number 
of unpaved restricted-access roads branch off the main road.  Until closure is complete, maintenance 
of these roads is the responsibility of NMF.     
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There are two pipeline corridors for hydropower generation: the Thelwood Penstock, a 48” inch 
pipe which runs from Jim Mitchell Lake to the Thelwood Power house; and the Tennent Penstock, 
a 24” line which runs from Tennent Lake to the Tennent Power house.  The Thelwood Penstock 
follows a gravel road from Jim Mitchell Lake, while the Tennent Penstock follows a hiking trail from 
Tennent Lake.   

The overhead power line from Thelwood Power house runs along the gravel access road into Price 
13 level portal and daylights in Myra Valley.  The power line from Tennent Power house is buried 
under the shoulder of the gravel access road and daylights in the Mill area.  There are other overland 
and buried communications and power lines within the mine site that support mining activities. A 35 
foot communications tower is located adjacent to the BC Parks Lower Myra Falls parking lot. 

All roads, pipelines, powerlines and buildings not required for post-closure care and maintenance or 
public park access will be dismantled and removed, and the site reclaimed.   

Backup diesel generators were situated in the Powerhouse building located adjacent to the Mill.  
These generators are used to supplement hydro-electricity, particularly during those periods when 
reservoir levels are low in Jim Mitchell Lake and Tennent Lake.  NMF has applied to BC Parks for 
approval to move this diesel facility to a new location adjacent to the warehouse 

NMF excluded the Power facilities in the Closure Costing estimation in the first draft of the closure 
costing review.  This was reconsidered in the updated version and NMF has instead opted to include 
costs to remove Thelwood and the related infrastructure, and retain Tennent for long term power 
needs for water treatment.   

 Explosive facilities 2.8
NMF holds two surface explosives permits, each with two magazines identified (one each for 
powder and cap storage).  One is located on the Tennent Road, the other is located on the Price 
Road.  These surface magazines provide short term storage for explosives prior to deployment for 
storage underground.  Responsibility for maintaining and monitoring the surface facilities are 
designated to the Chief Engineer. 

There are currently two magazines located underground in the Price Mine, with an additional four 
planned in the first year of mining.   There are four magazines located in the Lynx Mine and in 
Phillips Reach, and eight located in the HW-BG mines. No additional magazines are currently 
planned for the HW/BG areas of the mine in support of the restart of Myra Falls Mine at this time. 

Responsibility for maintaining and monitoring the underground facilities are designated to 
underground shift supervisors who report weekly inventories to the Mine Superintendent. 

Nyrstar intends to build permanent doors and install locks on all underground cap & powder 
magazines as per Section 8.1.6 of the Health Safety and Reclamation Code stating that explosives 
magazines shall be locked at all times. 
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3.0 Regional Environmental/Ecological Conditions 

 Myra Creek Drainage System 3.1
Myra Creek has a total length of 16 km and drains an area of 72 km2 into Buttle Lake.  Myra Creek 
and its tributaries are characterized by steep, cascading mountain streams bounded by rock.  The 
creek descends in elevation from 1,814 m to 221 m at Buttle Lake.  Its three major tributaries are 
Tennent Creek, Arnica Creek and Webster Creek.   

Myra Creek flow is monitored at the “Car Bridge” with a pressure transducer and data logger 
system.  The system logs creek-stage measurements at 15 minute intervals.  Stage measurements are 
converted to flow using a stage-discharge curve calculation.     

 Climate 3.2
The climate in the Myra Valley and surrounding areas is classified as Marine West Coast as per the 
Köppen Climate Classification System.  Weather patterns are typical of other coastal regions of 
British Columbia.  Frequent fronts from the Pacific Ocean and Gulf of Alaska combine with 
orographic influences to produce abundant precipitation.  Prevailing westerly winds and the 
moderating influence of the Pacific Ocean result in generally mild winters and warm summers, 
producing a relatively narrow annual temperature range.  Freezing conditions can be expected to 
occur anytime from October through May.  Records indicate that the site averages 160 frost-free 
days per year.   

 

Figure 2: Annual Precipitation (mm) 1979-2016  
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Myra Falls has been operating an Environment Canada weather station since 1979.  The weather 
station is located outside the Powerhouse at approximately 360 MASL.  However, an automated 
weather station/data logger that was installed in 2012 is used as the primary station for weather 
measurements, including precipitation data and storm event logging, as the monitoring equipment 
records data with greater frequency and precision. The automated weather station is located adjacent 
to the Paste Plant at approximately 371 MASL. Figure 3 shows annual precipitation data for Myra 
Falls as recorded by the Environment Canada weather station 1979-2011 and Myra Falls automated 
weather station 2012-2016. 

Monthly rain volume trends for the last 10 years are depicted in Figure 4, below, with the 38 Year 
monthly average for reference.  Myra Falls tends to have high annual precipitation, with dry 
summers and the majority of the rain falling in the wet winter months, in particular November. 
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Figure 4: Surface Water Monitoring Locations 
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4.0 Changes to the Site Water Management Facilities 

 Lynx Tailings Disposal Facility 4.1

4.1.1 Sampling Location 
The design document for the Lynx Spillway is included as Appendix 1.  There is currently no 
sampling location for the Lynx Supernatant; Nyrstar is requesting that a sampling location be 
added to the effluent permit (named “Lynx Supernatant” on Figure 1),  monitored at quarterly 
intervals for the same parameters as are assigned to the TMA-Decant currently. No additional 
regular monitoring is suggested for the receiving environment at this time.  This monitoring will 
provide pre-treatment source quality monitoring, rather than an additional discharge value.  

4.1.2 Lynx Spillway 
The Lynx TDF has been designed to store the 1:200 Annual Exceedance Probability (AEP) event 
Environmental Design Flood (EDF) of 303,000 m3, with the Inflow Design Flood (IDF) waters in 
excess of that volume directed out of the facility through the Emergency Spillway to Myra Creek. It 
is noted that the emergency spillway is a safety feature to maintain dam stability, and the use of the 
spillway is not anticipated.   

Flows via the Lynx Emergency Spillway would 
only occur in an event larger than a 1:200 AEP 
event, assuming the tailings storage capacity was 
full at the time of the event and the upstream 
clean water diversion ditching both fail in their 
entirety.  The built-in additional storage that 
results for the capacity for tailings storage is by 
its nature variable, and is therefore not included 
in the calculations when assessing the flood risk; 
however it is significant additional storage and 
further reduces the likelihood of an overtopping 
event.  

The water quality in an overtopping event is not 
expected to meet the discharge limits outlined 
for Effluent in the current permit, in particular 
for Total Suspended Solids and metals, however 
it can be expected that the quality would be 
better than the typical supernatant 
concentrations due to the extreme volume of 

Figure 5: Suggested Monitoring 
Requirements for Lynx Supernatant 
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dilution that would be associated with a precipitation event larger than a 1:200 AEP event.  The 
expected spill over the Lynx Emergency Spillway in the event of a 1:1000 AEP event during which 
the Clean Water Diversion Ditches failed early in the flood event would be approximately 26,000 
m3.  It is noted that Myra Falls has had several events in the last few years that are close to the 1:200 
AEP precipitation, without having had significant volume of water build-up in the Lynx TDF as the 
clean water diversions are operational and monitored regularly during and after significant rain 
events.   

Nyrstar will inform the MoE in the event that an overtopping is likely to occur, in advance of the 
event.  Water samples would be taken at that time to ensure quality was understood in advance of 
the event; and the site Emergency Response Plan would be implemented.  Any water spilling from 
the Lynx TDF through the Emergency Spillway would be treated as a spill of deleterious substance 
to the creek, and would be reported in accordance with the relevant legislation.  Samples would be 
collected as required under the Metal Mine Effluent Regulation (MMER), and mitigation work would be 
undertaken as required. 

Myra Falls has relied on manual pumping of water from the Lynx TDF to the Superpond, making 
the system labour intensive and expensive to manage. Human error is a major risk factor for the 
water management system. Water flow to Superpond is controlled by slowing or increasing pumping 
rates from the facility based on Superpond flow rates, the turbidity of the water pumped out and the 
freeboard available in the pond. The addition of the spillway allows passive water flow through the 
system should the manual pumping system fail during intense periods of rain.  The storage of a 
1:200 AEP storm event assumes the complete failure of both upstream clean water diversion ditches 
and the pumping system, and is therefore very conservative.  This system was developed under the 
direction of the Engineer of Record, and is thought to be the best available technology for Myra 
Falls. 

 Old Tailings Disposal Facility 4.2
The Old TDF has not been in active use since 2008, and has been recently upgraded to meet current 
standards for water management and seismic stability.  The facility closure plan has been submitted 
to the BC Ministry Of Energy, Mines and Petroleum Resources (EMPR) for review; a permit 
decision is expected in early 2018.  Additional closure works of this facility will be implemented 
following the approval of the closure plan. 

4.2.1 Surge Pond & Spillway 
The work completed to date added a Storm Surge Pond that is equipped with an Emergency 
Spillway.  The Surge pond will conduct a 1:1000 AEP storm event for the Old TDF to treatment.  
Flows above the 1:1000 AEP up to the Probable Maximum Flood (PMF) will be directed to Myra 
Creek in one of two ways; via the existing Amalgamated Paste Area (APA) Spillway, or via the Surge 
Pond Spillway (Amec Foster Wheeler, 2015).  The permit level design for the decants and spillways 
upgrades on the Old TDF has been included as Appendix 2.   
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Previous to the work on the Old TDF, Myra Falls had relied on manual pumping of water from 
each pond to the Superpond, making the system very labour intensive and expensive to manage. 
Human error was a major risk factor for the water management system at the time. Water flow to 
Superpond was controlled by slowing or increasing pumping rates from different locations based on 
highest risk to the area in question. The upgrade of the decant structures and addition of the surge 
pond allows passive water flow through the system with a passively controlled surge during intense 
periods of rain.  The storm event of 1:1000 AEP routed to treatment is higher than most systems of 
this type.  This system was developed under the direction of the Engineer of Record, and is thought 
to be the best available technology for Myra Falls. 

The water quality in an overtopping event is not expected to meet the discharge limits outlined for 
Effluent in the current permit, in particular for Total Suspended Solids and metals, however it can 
be expected that the quality would be better than the typical supernatant concentrations due to the 
extreme volume of dilution that would be associated with a precipitation event larger than a 1:1000 
AEP event.  In the event that an event larger than the 1:1000 AEP the flows in the Inflow Design 
Flood (IDF) (1/3rd the difference between 1:1000 AEP and Probable Maximum Flood (PMF) the 
flow rate from the Surge Pond Spillway is modelled at 3.8m3/s and from the original APA Spillway 
1.9m3/s is modelled. 

Nyrstar will inform the MoE in the event that an overtopping is likely to occur, in advance of the 
event.  Water samples would be taken at that time to ensure quality was understood in advance of 
the event; and the site Emergency Response Plan would be implemented.  Any water spilling from 
the Surge Pond through the Emergency Spillway would be treated as a spill of deleterious substance 
to the creek, and would be reported in accordance with the relevant legislation.  Samples would be 
collected as required under the Metal Mine Effluent Regulation (MMER), and mitigation work would be 
undertaken as required. 

4.2.2 TMA-DECANT Sampling Location 
This work will remove the current TMA-Decant, which is the sampling location for the Tailings 
Supernatant Monitoring Location.  As such, Nyrstar requests that the sampling location be 
relocated to the Surge Pond.  The two decants that replace the TMA-Decant are both directed to 
the Surge Pond; NMF expects that the water will be very similar in quality and volume. 

There are no changes in normal volumes directed to Myra Creek via this system; water is directed to 
the Superpond Lime Addition Treatment system just upstream of the original TMA-Decant Pipe 
outlet; NMF therefore expects no changes to the Myra Creek Water quality or flow volumes are 
expected from this change. As no change is expected to occur in the receiving environment under 
normal operating conditions, Nyrstar does not request a change to the monitoring in the receiving 
environment as a result of these changes. 

 Mine Contact Water Management & Treatment System 4.3
The water treatment system at Myra Falls collects and treats contaminated groundwater, surface 
runoff, mill effluent, tailings decant water, mine water and sewage treatment plant effluent.  
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Contaminated water is directed to the primary reaction pond, the Superpond, where the pH is 
increased to 10-10.5 through the addition of lime slurry (Ca(OH)2).  The elevated pH causes metals 
to become insoluble and precipitate out of solution primarily as metal hydroxide sludge.  The 
Superpond effluent discharges into the Myra Polishing Pond system, consisting of a series of 6 
settling ponds and a CO2 pH adjustment system that allow any remaining suspended solids to 
precipitate out of solution.  The treated water is then discharged to Myra Creek via a 30” Parshall 
flume equipped with an ultrasonic device that continuously monitors flow rates.   

Non-contact water is directed around the site in diversion ditches.  Arnica Creek Diversion Ditch 
directs waster away from the Lynx TDF and Waste Rock Dumps 2 and 4 to Arnica Creek.  The 
Upper Lynx Diversion Ditch directs water away from the Lynx TDF and Waste Dump 2 to Cascade 
Creek.  The Lower Lynx Diversion Ditch diverts Cascade Creek and clean water away from the Old 
TDF, Waste Dumps 1 and 6 to Myra Creek, just downstream of the daily Effluent Monitoring Site 
MC-TP4.  

5.0 Lynx Mine Sewage Treatment Temporary Expansion 
There are currently two sewage treatment systems at Myra Falls, the HW treatment system and the 
Lynx Mine Treatment System.  Both systems treat the local domestic waste water from the site grey 
and black water collections.  Waste water from the sewage system is routed through the Superpond 
Lime Addition Treatment System, where it is mixed with other site contact water, treated for metal 
contaminants and pH adjusted prior to being released to Myra Creek.  Solids are taken offsite by a 
waste water collection contractor and disposed of at an appropriate waste water disposal site.  The 
monitoring data shows that Lynx Mine Treatment System has discharge below or close to detection 
limits for both Biological Oxygen Demand (BOD) and Total Suspended Solids (TSS) since it was 
installed.  As such, this system is functioning as designed; Myra Falls is familiar with the operation 
and maintenance of the units, and they are easily adapted for expansion & contraction as they are 
modular.  As such Myra Falls has determined that it is the best achievable technology to use the 
same system for the expansion of the sewage system.  

 Flow Increases 5.1
The sewage treatment systems are described in Section 1.1 in the effluent permit PE-06858.    The 
current system is modular in design with two treatment cells run in parallel.  The upgrade will add a 
third module of the same design capacity, increasing the maximum output of the system by 33.34%.  
The expected demand on the facility is expected to increase from 45 m3/day to 58 m3/day, which 
amounts to an increase of 129%.  The increase in the daily average flow from the final Effluent 
based on 2016 actual (32,723 m3/day) data is 100.04%.   

As the change in flow resulting from the additional sewage treatment is less than the margin of error 
in the Parshall Flume, and in light of the system to be utilized being same model as the current 
system that has been proven effective through ongoing monitoring, Nyrstar and their water quality 
consultants are confident that no material change will be seen in the effluent or the receiving 
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environment as a result of the additional 13 m3/day sewage disposal.  As the BOD in the current 
system is generally very low, and the capacity in the new system will be more than required, it is not 
expected that a material change in the water quality will occur that could cause the discharge to be 
toxic.  This risk is further mitigated by the system design, maintaining a closed circuit until the water 
is released to the Superpond Treatment System, where it is blended with a large volume of site water 
and aerated through a series of agitators, polishing ponds, and drop structures before it reaches the 
final effluent point.  As such, no specific assessment of the change to the receiving environment was 
performed for changes to water chemistry or toxicity in the onsite water quality.   

PE-06858 Section 1.1.1 authorizes a combined discharge rate of 8,000 m3/day with an annual 
average of 4,250 m3/day.  The increased volume accounts for an average percent increased flow 
amounting to 0.53% of the 4,250m3/day allowable in these combined systems.   

Flows will be routed directly into the piping network that is currently in place, no changes to 
discharge location will occur. The system flows are measured at the outflow based on pumping rates 
and are reported to NMF by the qualified Waste Water System Operator (H2Ops) quarterly.  It is 
expected that at peak flows, the additional flows related to the additional sewage treatment system 
will increase the total peak flow from the effluent by 0.06%.  Flows will be constant and continuous 
from the treatment system to the Superpond Lime Addition Treatment System. 

The system is a closed system that does not collect storm water, so under both high water and low 
flow conditions it is expected that the flows through the system will meet the normal demand rate 
estimated to be 58 m3/day; the maximum annual release volume of approximately 21,230 m3. 

As this system discharge location is not changing, no change in the current sampling locations for 
the system would be appropriate at this time. 

Table 3: Lynx Sewage Treatment System Flow Daily Dilution Ratios for Expected Flows 

System Current 
 

New (max flow)  New (ave flow) 
Capacity (m3/ day) 45.0 67.5 58.0 

% Average (4,250 m3/day) 1.06% 1.59% 1.36% 
% Peak  (8,000 m3/day) 0.56% 0.84% 0.73% 

% of Average Effluent (48,000 m3/day) 0.094% 0.14% 0.12% 
% of Peak Effluent (110,000 m3/day) 0.04% 0.06% 0.05% 

 Water Quality of Additional Sewage  5.2
The additional loading requirements on the system because of the camp expansion requires a 
capacity increase of approximately 13 m3/day, providing a significant buffer in the capacity of the 
system to ensure adequate treatment of the sewage in this area.  Quality is expected to remain 
consistent with the current system effluent, which has historically been well under the permit limits 
for this system.  Biological Oxygen Demand tends to be below, or close to, the detection limits.  
Total Suspended Solids (TSS) concentrations tend to be less than 10 mg/L.   
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Figure 6: Permitted Limits for Lynx Sewage Treatment System 

The sewage treatment system is currently monitored quarterly for the parameters listed in Figure 6 
above, with downstream monitoring of the mixed flows taken at the Effluent prior to its release to 
Myra Creek.  In addition, monitoring is conducted quarterly under the MMER requirements for 
acute toxicity, and annual for sub-lethal toxic impacts. Nyrstar respectively requests that this 
monitoring frequency remain unchanged as the increase in volume and changes in chemistry are not 
expected to be materially different than the current system. 

6.0 Conclusion 
Nyrstar Myra Falls is requesting approval of the additional sewage treatment capacity, as well as 
inclusion of the tailings water management improvements for both the Lynx and Old TDF’s be and 
requested changes to the monitoring plan related to those systems.  Nyrstar trusts that the included 
information is sufficient for your needs in considering this application at this time.  
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Applicant Summary  Ministry of Environment 

Application Tracking # 363134 – Bundle #1  Prepared by: Rusto Martinka 

Authorization # 6858  Title EPO 

Applicant / Facility Name Myra Falls  Date 3 August 2017 

 
The Information Requirements Table (IRT) for Mining Effluent is a tool used by Ministry of Environment staff to document specific guidance and instructions given to an applicant pursuing authorization to 
discharge under the Environmental Management Act.   
 
Note - this document was developed to capture all the items and complexities concerning mining effluent permits.    
 
Accordingly, for any given application, not all the items will apply and not all required items will warrant detailed discussion of methods and other concerns.    
 
As part of the Preliminary Application Phase, MOE will discuss with the applicant the items listed in this table to determine what will be required in support of their final application.  A tick mark in the 
“Required” column of the table indicates an information item to be included into the application package as agreed to by both parties or as directed by MOE.  Should it be determined that specific methods 
will be used to derive this information, this will be specified with a tick mark in the “Methods” column.  Specific methods may not be necessary for applications that will not require a subject matter expert 
review.  In cases where complex impact assessments are to be undertaken, agreement on the methods used will be required.  For simple methods, the methods used could be discussed with the 
applicant in a meeting and noted as agreed to in the table.  For more complex methods, the applicant may be required to submit a “Methods Package” by an agreed date for MOE review, comment and 
acceptance.  Once methods are accepted by MOE they should be either described in the “Methods” column or a reference made to the document describing the Methods Package. 
   
If required, this document will form part of an Application Instruction Document (AID) which documents application submission requirements for the applicant.  The AID is issued by the Director after a 
preliminary application meeting has occurred. 
 
The MOE will be assessing this application against this table and it is expected that the applicant does the same prior to any preliminary meetings and/or prior to any final submissions.  The Ministry will 
be screening the final received application against the requirements noted in the AID to ensure it is complete before resources are dedicated to a full, detailed review.       
 
 

 

Information Requirements Comments Location in Final Application 
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Information Requirements Comments Location in Final Application 

1 PROJECT DESCRIPTION AND OVERVIEW - This section is an introduction to the application and provides background information on the project and the proponent. 
1.1 Describe the application including proposed facilities and processes 
(including mining and milling processes, maps and flowsheets if applicable). 

Required ☒ Methods ☐   Sections 1 & 2 

1.2  Provide company overview.   Required ☐ Methods ☐  Not required, minor amendment at an established mine.  

1.3  Identify the project location including site and surrounding land uses, 
watershed and water uses. ).   

Required ☐ Methods ☐  Not required, minor amendment at an established mine.  

1.4 Describe relevant regulatory processes outside of EMA (Environmental 
Assessment, concurrent applications, etc). ).  

Required ☒ Methods ☐  Are there other concurrent applications that MOE needs to consider (e.g. MEM, BC Park)? Section 1.3 

2  PROJECT DESCRIPTION (may use existing EA project description if applicable) 

2.1 Describe the project history and list related reports. ).   Required ☐ Methods ☐  Not required.  

2.2 Describe the products and markets. ).  Required ☐ Methods ☐  Not required.  

2.3 Describe major activities, infrastructure and waste management related 
to:  

Required ☒ Methods ☐  Not required.  

2.3.1 Site preparation and construction ).   Required ☒ Methods ☐  Update only, especially related to the Lynx and Surge pond spillways. Appendices 1 & 2 

2.3.2 Operations, and ).   Required ☒ Methods ☐  Update only, especially related to the Lynx and Surge pond spillways. Appendices 1 & 2 

2.3.3 Closure and post-closure  Required ☐ Methods ☐    

3 METEOROLOGY AND CLIMATE 
3.1 Provide a detailed map showing the location of all site-specific and 
regional climate stations in relation to project facilities   

Required ☐ Methods ☐  Not required.  

3.2 Describe relevant meteorological and climate information sources for 
parameters such as wind speed and direction, precipitation, temperature and 
evaporation.     

Required ☒ Methods ☐  Not required. Section 3.2, Appendices 1 & 2 

3.3 Submit all climate data in an appendix (electronic preferred) including 
site photos, precipitation, temperature, snow water equivalent, etc. and provide 
monthly and annual summaries of relevant climatic parameters in this chapter.  

Required ☐ Methods ☐  Not required.  

3.4 Provide recurrence interval analysis of annual precipitation, short-term 
rainfall and/or snowmelt events (as appropriate).  

Required ☒ Methods ☐  Not required. Appendices 1 & 2 
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Information Requirements Comments Location in Final Application 
3.5 Identify information gaps and describe site-specific meteorological data 
collection methods proposed to augment existing regional data  

Required ☐ Methods ☐  Not required.  

3.6 Identify the potential impacts of projected climate change on the projects 
operations, closure and post-closure phases. 

Required ☐ Methods ☐  Not required.  

4  GEOLOGY  

4.1 Regional Geology 

4.1.1 Provide an overview of the geology of the area, with emphasis on the 
regional framework. This will include a description of the tectonic belt(s), 
terrain(s), physiography, and regional metamorphism and structure. 

Required ☐ Methods ☐  Not required.  

4.1.2 Describe geologic units or lithology in key areas of the project property 
such as tailings dam(s) and mill site: distance to bedrock, overburden type. 

Required ☐ Methods ☐  Not required.  

4.2 Deposit (Ore) Geology 

4.2.1 Summarize the mine site geology, including descriptions of major rock 
units, stratigraphy, structure, metamorphism, geochemistry, paleontology and 
details about the ore deposit. 

Required ☐ Methods ☐  Not required.  

4.2.2 Provide a detailed stratigraphic description. Required ☐ Methods ☐  Not required.  

4.2.3 Describe ore deposit information, including: Ore mineralogy, alteration 
type, deposit character, deposit classification, age of mineralization, general ore 
controls and average assay values and reserve information (proven probable and 
possible 

Required ☐ Methods ☐  Not required.  

4.3 Metal Leaching/Acid Rock Drainage Geochemistry  

4.3.1 Provide and describe ML/ARD characterization results for all mine 
components and materials exposed and produced, ensuring that geochemical and 
spatial variability is captured and that test work informs and is relevant to the 
proposed storage environment. 

Required ☐ Methods ☐  Not required.  

4.3.2 Assess the lag times to ARD onset for all potentially acid-generating 
materials, and assess metal leaching potential/behaviour for all materials to be 
generated.   

Required ☐ Methods ☐  Not required.  

4.3.3 Develop geochemical source terms for water quality modelling purposes 
(water quality modelling is listed in section 4.3.2). 

Required ☐ Methods ☐  Not required.  
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Information Requirements Comments Location in Final Application 
4.3.4 Describe and justify source term modelling methods and provide 
calculation examples. 

Required ☐ Methods ☐  Not required.  

4.3.5 Provide site-specific geochemical criteria defining potentially ML/ARD 
materials, as required to support waste management/handling. 

Required ☐ Methods ☐  Not required.  

4.3.6 Include all ML/ARD characterization data, analyses and interpretations. Required ☐ Methods ☐  Not required.  

5 TOPOGRAPHY, SURFACE DRAINAGE FEATURES AND NATURAL HAZARDS 

5.1 Describe pre-mine topography and surface drainage features. Required ☐ Methods ☐  Not required.  

5.2 Provide detailed maps showing all drainage basins (local and regional) 
that will be affected by the proposed mine, areas of groundwater discharge, 
wetlands and notable topographic features (e.g., glaciers). 

Required ☐ Methods ☐  Not required.  

5.3 Provide information on natural hazards relevant to the site, such as snow 
avalanches, landslides and earthquakes. 

Required ☐ Methods ☐  Not required.  

6 WATER QUANTITY 

6.1 Surface Water - Hydrology 

6.1.1 Provide a detailed hydrologic analysis of key surface drainages within the 
project area, to define seasonal flow regimes of local drainages. Provide monthly 
and annual stream flow/runoff summaries and critical low flow metrics. 

Required ☐ Methods ☐  Not required.  

6.1.2 Describe and justify baseline study design, methods of hydrometric 
station installation, sampling methods and QA/QC procedures. 

Required ☐ Methods ☐  Not required.  

6.1.3 Include all hydrological data in an appendix (electronic preferred), 
including rating curves, manual measurements, plots of site-specific discharge, 
site photos, etc. 

Required ☐ Methods ☐  Not required.  

6.1.4 Provide a conceptual hydrologic or water balance model for the site 
illustrating worst case scenarios for low and high flows. 

Required ☐ Methods ☐  Not required.  

6.1.5 Provide recurrence interval analyses of peak and low flow events 
(instantaneous, annual, etc. as appropriate). 

Required ☐ Methods ☐  Not required.  

6.1.6 Provide calibration/validation statistics and plots for hydrological model. Required ☐ Methods ☐  Not required.  

6.1.7 Identify spatial or temporal gaps in the database, and provide record 
periods for all gauging stations (regional and project specific). 

Required ☐ Methods ☐  Not required.  
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6.1.8 For projects with life span greater than 20 years, include an assessment of 
the potential impacts of climate change on the project water balance. 

Required ☐ Methods ☐  Not required.  

6.2 Groundwater – Hydrogeology 

6.2.1 Describe existing and potential uses of groundwater down-gradient of the 
property boundary. 

Required ☐ Methods ☐  Not required.  

6.2.2 Describe aquifers and aquitards within and downstream of the mine 
property, including the geological units in which groundwater occurs and the 
units’ characteristics. 

Required ☐ Methods ☐  Not required.  

6.2.3 Describe and justify baseline study design, methods and QA/QC 
procedures, following guidance in the Water and Air Baseline Guidance document. 

Required ☐ Methods ☐  Not required.  

6.2.4 Provide a minimum of 1 year of water level data from observation wells 
and assess all relevant units for aquifer characteristics (e.g. storativity, hydraulic 
conductivity, etc. 

Required ☐ Methods ☐  Not required.  

6.2.5 Provide piezometric contour maps depicting groundwater flow direction 
and hydro-stratigraphic cross-sections. 

Required ☐ Methods ☐  Not required.  

6.2.6 Develop and provide methods and outcomes of a conceptual 
hydrogeological model (considering seasonal variation) of the project area.  

Required ☐ Methods ☐  Not required.  

6.2.7 Identify and justify the assumptions in the conceptual hydrogeological 
model. 

Required ☐ Methods ☐  Not required.  

6.2.8 Provide calibration/validation statistics and plots for the groundwater 
model. 

Required ☐ Methods ☐  Not required.  

6.2.9 Conduct a sensitivity analysis for any groundwater flow and level 
modeling, considering variation in hydraulic conductivity, wet and dry conditions, 
etc. 

Required ☐ Methods ☐  Not required.  

6.2.10 Provide all well logs, pump/slug test results, core pictures etc. in an 
appendix. 

Required ☐ Methods ☐  Not required.  

6.2.11 Identify spatial or temporal gaps in the database. Required ☐ Methods ☐  Not required.  

6.2.12 Describe existing and potential uses of groundwater down-gradient of the 
property boundary. 

Required ☐ Methods ☐  Not required.  

7 Water Quality 

7.1 Groundwater Quality 
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7.1.1 Describe and justify baseline study design, methods, analysed parameters 
and QA/QC procedures. Provide rationale, if design and methods differs from 
those described in the Water and Air Baseline Guidance Document. 

Required ☐ Methods ☐  Not required.  

7.1.2 Provide data summaries (using appropriate statistics) that characterize 
spatial and temporal variations and identify location, frequency, duration and 
magnitude of applicable standards or environmental quality guideline 
exceedances. 

Required ☐ Methods ☐  Not required.  

7.1.3 Identify certified laboratories that conducted sample analysis. Required ☐ Methods ☐  Not required.  

7.1.4 Provide a detailed map with groundwater sampling locations, potential 
seepage areas, proposed or existing discharge points and potential areas of 
disturbance. 

Required ☐ Methods ☐  Not required.  

7.1.5 Identify and discuss QA/QC concerns related to the data, following the 
procedures in the BC Field Sampling Manual. 

Required ☐ Methods ☐  Not required.  

7.1.6 Identify spatial or temporal data gaps. Required ☐ Methods ☐  Not required.  

7.2 Surface Water Quality 

7.2.1 Describe and justify baseline study design, methods, analysed parameters 
and QA/QC procedures. Provide rationale, if design and methods differs from , 
following guidance in those described in the Water and Air Baseline Guidance 
Document. 

Required ☐ Methods ☐  Not required.  

7.2.2 Identify downstream surface water users. Required ☐ Methods ☐    

7.2.3 Provide data summaries (using appropriate statistics) that characterize 
spatial and temporal variations and identify location, frequency, duration and 
magnitude of applicable standards or environmental quality guideline 
exceedances.  

Required ☐ Methods ☐  Not required.  

7.2.4 For lakes provide limnological characterizations, at a representative deep 
station for each basin. Sampling design should be adequate to support 
determination of trophic status. 

Required ☐ Methods ☐  Not required.  

7.2.5 Provide raw data in tables, including applicable method detection limits 
(in appendices – electronic preferred).  

Required ☐ Methods ☐  Not required.  

7.2.6 Identify certified laboratories that conducted sample analysis. Required ☐ Methods ☐  Not required.  

7.2.7 Provide a detailed map with surface water sampling locations in relation 
to proposed or existing discharge locations and areas of disturbance. 

Required ☐ Methods ☐  Not required.  
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7.2.8 Identify safe site specific thresholds (e.g. background water quality, 
SSWQOs, or SBEBs) and a sound weight of evidence to support these for sites 
where parameter concentrations exceed WQGs naturally (ensure this refers to un-
impacted baseline) 

Required ☐ Methods ☐  Not required.  

7.2.9 Identify and discuss QA/QC concerns related to the data, following the 
procedures in the BC Field Sampling Manual. 

Required ☐ Methods ☐  Not required.  

7.2.10 Identify spatial or temporal data gaps. Required ☐ Methods ☐  Not required.  

7.3 Sediment Quality 

7.3.1 Describe and justify baseline study design, methods, parameters analysed 
and QA/QC procedures, following guidance in the Water and Air Baseline 
guidance document.  

Required ☐ Methods ☐  Not required.  

7.3.2 Provide data summaries (using appropriate statistics) that characterize 
spatial and temporal variations and identify location, frequency, duration and 
magnitude of applicable standards or environmental quality guideline 
exceedances. 

Required ☐ Methods ☐  Not required.  

7.3.3 Provide raw data in tables, including applicable method detection limits 
(in appendices – electronic preferred).  

Required ☐ Methods ☐  Not required.  

7.3.4 Identify certified laboratories that conducted sample analysis. Required ☐ Methods ☐  Not required.  

7.3.5 Provide a detailed map with sediment sampling locations, and proposed 
or existing discharge locations and areas of disturbance. 

Required ☐ Methods ☐  Not required.  

7.3.6 Identify and discuss QA/QC concerns related to the data, following the 
procedures in the BC Field Sampling Manual. 

Required ☐ Methods ☐  Not required.  

7.3.7 Identify spatial or temporal data gaps. Required ☐ Methods ☐  Not required.  

8 Aquatic Life 

8.1 Describe and justify baseline study design, methods, measuring 
endpoints, parameters analysed and QA/QC procedures, following guidance in the 
Water and Air Baseline guidance document. Multiple years of data are 
recommended. 

Required ☐ Methods ☐  Not required.  

8.2 Identify certified laboratories that conducted sample analysis.  Required ☐ Methods ☐  Not required.  
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8.3 Provide a detailed map with sampling locations, and proposed or existing 
discharge locations and areas of disturbance and other water and sediment 
quality sample locations.  

Required ☐ Methods ☐  Not required.  

8.4 Provide data summaries (using appropriate statistics to determine 
biological significance) that characterize spatial and temporal variations and 
identify location, frequency, duration and magnitude of effects on aquatic 
resources.   

Required ☐ Methods ☐  Not required.  

8.5 Provide raw data in tables, including applicable method detection limits 
(in appendices – electronic preferred).  

Required ☐ Methods ☐  Not required.  

8.6 Demonstrate that the baseline aquatic life monitoring program is 
sufficiently robust to assist future monitoring in detecting a biologically significant 
predetermined change.  

Required ☐ Methods ☐  Not required.  

8.7 Identify spatial or temporal data gaps. Required ☐ Methods ☐  Not required.  

9 Discharges and Treatment - Information in this section establishes the location and quality and quantity of each of the proposed effluent discharges, including process water, storm water and seepages. Design and use of proposed 
pollution control works and management practices are described. 

9.1 Summary 

9.1.1 Provide an overview of contaminant sources in process, storm and/or 
seepage water. 

Required ☒ Methods ☐   Section 2 

9.1.2 Describe the proposed water management plan.  Required ☒ Methods ☐   Appendices 1 & 2 

9.1.3 Describe the proposed source control and/or best management practices. Required ☒ Methods ☐   Section 2.5 

9.2 Specific Information Requirements for Effluent Storage and Discharge 

9.2.1 Characterize and/or predict raw water quality for all site-waters, 
including source, quantity, chemistry and toxicity; describe methodology. This 
should include water from pits and/or underground facilities, tailings 
impoundments, waste rock storage, seepage collection, ore and soil stockpiles, etc.  
Water quality and quantity from ancillary facilities must also be characterized 

Required ☒ Methods ☐  Describe the sewage system expansion, including treated sewage volumes and 
quality. 
 
Describe how and when the spillways are expected to be used, including 
probabilities, estimated volume and quality.   

Section 5 
 
Sections 3.1.1 & 3.1.2 

9.2.2 Describe how best achievable technology and best management practices 
will be applied to limit contaminant loading. 

Required ☒ Methods ☐   Section 5 
Section 4.1.2, 4.2.1 

9.2.3 Describe all proposed effluent discharge locations and sources, as well as 
proposed timing and frequency of discharge. 

Required ☒ Methods ☐  Associated with sewage discharge.  Section 5 
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9.2.4 Indicate the expected daily maximum and mean discharge flow rates 
(m3/d); maximum annual flow rates (m3/a) should also be provided for runoff-
driven discharges (i.e. the total annual discharge that will not be exceeded in any 
given year). 

Required ☒ Methods ☐  Associated with sewage discharge. Section 5.1 

9.2.5 Indicate the maximum concentrations of contaminants of concern that 
are proposed for the discharges. 

Required ☒ Methods ☐  Associated with sewage discharge. Section 5.2 

9.2.6 Provide explanation and detailed design for effluent discharge works. Required ☒ Methods ☐  Associated with sewage discharge. Section 5 

9.2.7 Describe the proposed sampling and flow measuring facilities at 
discharge points. 

Required ☒ Methods ☐  Associated with sewage discharge. Section 5.1 

9.2.8 Explain the storm water management system and provide detailed design 
for proposed storm water works. 

Required ☐ Methods ☐  Not required.  

9.2.9 For settling ponds, specify and justify the design flood events for 
structural integrity and for removal of suspended solids.  

Required ☐ Methods ☐  Not required.  

9.2.10 Describe any proposed use of settling aids, including a toxicity evaluation.  Required ☐ Methods ☐  Not required.  

9.2.11 Explain how fast settled solids are expected to fill any proposed settling 
ponds and provide a plan for sediment removal.  

Required ☐ Methods ☐  Not required.  

9.2.12 Provide a site-specific erosion and sedimentation control plan. Required ☐ Methods ☐  Not required.  

9.2.13 Estimate monthly effluent discharge dilution ratios for all discharges. Required ☒ Methods ☐  Associated with sewage discharge. Section 5.1 

9.3 Information Requirements for Wastewater Treatment Plants  

9.3.1 Describe and provide a schematic of the treatment method including 
processes, inputs and outputs. 

Required ☒ Methods ☐    

9.3.2 Explain how the proposed treatment system compares to best achievable 
technology. 

Required ☐ Methods ☐  Not required.  

9.3.3 Specify the treatment design criteria including treatment capacity, 
retention times, and input and output water quality. 

Required ☐ Methods ☐  Not required.  

9.3.4 Provide treatment system detailed design, power requirements, 
construction and commissioning schedule and projected capital and operating 
costs. 

Required ☐ Methods ☐  Not required.  

9.3.5 Provide rationale for expected treatment effectiveness, including an 
evaluation of potential variable operating conditions. 

Required ☐ Methods ☐  Not required.  
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9.3.6 Describe all treatment process by-products (liquid, solid and gaseous), 
including quantity and quality, and provide a management plan for each, including 
sludge management plan if applicable. 

Required ☒ Methods ☐  As related to residuals from sewage treatment. Section 5 

9.3.7 Describe the treatment plant’s preventative maintenance plan. Required ☐ Methods ☐  Not required.  

9.4  Site Contamination 

9.4.1 Describe current and potential future soil and/or groundwater 
contamination in the project area. 

Required ☐ Methods ☐  Not required.  

9.4.2 Provide water use determination as per Technical Guidance 6 of the 
Contaminated Sites Regulation. 

Required ☐ Methods ☐  Not required.  

9.4.3 Identify remedial strategies to be used to mitigate and/or remediate 
contamination. 

Required ☐ Methods ☐  Not required.  

9.4.4 Identify monitoring proposal to aid in characterizing potential 
groundwater contamination. 

Required ☐ Methods ☐  Not required.  

9.4.5 Describe and justify measures proposed to manage site contamination 
during construction, operation and closure. 

Required ☐ Methods ☐  Not required.  

9.5 Sewage Disposal (not Required if an MWR registration is being pursued  as. the MWR registration requirement address these concerns ) 

9.5.1 Describe the disposal plan for sewage generated on-site.   Required ☒ Methods ☐  Related to the sewage treatment changes, including treatment type and anticipated 
treatment volumes and effluent quality. 

Section 5 

9.5.2 If sewage is proposed to be included in the effluent permit, provide 
justification and technical information supporting this discharge. Specify why 
sewage disposal is not proposed as a registration under the Municipal Wastewater 
Regulation. 

Required ☐ Methods ☐  Not required; already authorized under the current permit.  

10 Environmental Effects Prediction for EMA - This section assesses potential residual environmental effects and evaluates the risks of the mine project on human health and water users including aquatic and terrestrial resources. 

10.1.1 Identify the environmental values that may be at risk due to mine related 
activities. 

Required ☒ Methods ☐  Downstream water users (aquatic resources and water supply).  

10.1.2 Identify and justify spatial and temporal boundaries for effects 
predictions. 

Required ☒ Methods ☐  Describe percent increase associated with the additional sewage discharge 
compared to 1) existing system and 2) cumulative site discharges.  

Section 5.1 

10.1.3 Identify critical contaminant sources. Required ☐ Methods ☐  Not required.  

10.2 Summary 

10.2.1 Summarize potential impacts by media and location, using tables. Required ☐ Methods ☐  Not required.  
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10.2.2 Illustrate graphically the pathways from contaminant sources to 
receptors. 

Required ☐ Methods ☐  Not required.  

10.2.3 Summarize risk to surface, groundwater and aquatic resources. Required ☒ Methods ☐  Describe and present supporting documentation related to environmental risks 
associated with the proposed discharges, how the risks will be mitigated, and how 
the mitigations will be assessed by monitoring.   

Section 5.1 (sewage) 
Section 4.1.2 and 4.2.1 

10.3 Groundwater Quantity and Quality 

10.3.1 Describe and justify impact prediction approach (incl. study boundaries, 
assessment and measurement endpoints, models and methods). 

Required ☐ Methods ☐  Not required.  

10.3.2 Provide predicted effects on groundwater, surface water, interaction 
between ground and surface water, water uses and receptors. 

Required ☐ Methods ☐  Not required.  

10.3.3 Provide a conceptual model to describe the contaminant transport 
through groundwater from source to receptors and establish a risk assessment 
process. 

Required ☐ Methods ☐  Not required.  

10.3.4 Estimate probabilities of occurrence of each pathway/exposure 
combination, estimate risk and develop a matrix to manage risk. 

Required ☐ Methods ☐  Not required.  

10.3.5 Identify data gaps, and uncertainty in models, and how they will be 
addressed.  

Required ☐ Methods ☐  Not required.  

10.3.6 Discuss risk reduction options and adaptive management strategies. Required ☐ Methods ☐  Not required.  

10.4 Surface Water Quantity and Quality 

10.4.1 Describe and justify study boundaries, assessment (e.g., drinking water 
quality; aquatic life) and measurement endpoints (chemical, toxicological or 
biological). 

Required ☐ Methods ☐  Not required.  

10.4.2 Describe and justify assessment methods to predict how surface water 
quantity and quality may be affected within, and downstream of, the property.  

Required ☒ Methods ☐  Relate to the sewage expansion. 
 

Section 5.1 

10.5 Water Quantity 

10.5.1 Describe predicted effects of mine related activities on water balance, 
flows and water levels. 

Required ☐ Methods ☐  Not required.  

10.5.2 Identify whether current regional trends or projected changes in stream 
flow or climate could potentially affect dilution, water management infrastructure, 
ability to provide sufficient water covers where required, etc.  during and after the 
life of the project. 

Required ☐ Methods ☐  Not required.  
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10.6 Water and Sediment Quality 

10.6.1 Describe and justify impact prediction approach (incl. study boundaries, 
assessment and measurement endpoints, models and methods). 

Required ☒ Methods ☐  Related to increase in the sewage discharge.  Section 5.1 

10.6.2 Identify key discharges, seepages, or disturbance regimes and associated 
contaminants. 

Required ☐ Methods ☐  Not required.  

10.6.3 Determine the extent of the IDZ for all proposed discharges, including 
methodology and rationale. 

Required ☐ Methods ☐  Not required.  

10.6.4 Provide predicted incremental changes over existing receiving 
environment water and sediment quality at critical points downstream (within 
IDZ, edge of IDZ, near field and far field) and during critical time periods (e.g. low 
dilution 7Q10, high flows, spawning, hatching, etc.)  This should be included for all 
mine phases. 

Required ☐ Methods ☐  Not required.  

10.6.5 Conduct a sensitivity analysis for the water quality model that considers a 
range of hydro-climatic conditions (wet and dry events) that are representative of 
the streamflow variability in the project area. 

Required ☐ Methods ☐  Not required.  

10.6.6 Describe and justify modelling approach and make calculations and 
tabulated data available for government review. 

Required ☐ Methods ☐  Not required.  

10.6.7 Identify sites, parameters and time periods, when water or sediment 
quality is expected to exceed WQG or SQG. 

Required ☐ Methods ☐  Not required.  

10.6.8 Demonstrate through a weight of evidence approach that effluents or 
seepages will not cause acute toxicity at point of discharge or chronic toxicity at 
the edge of the IDZ.  

Required ☒ Methods ☐  Related to increase in the sewage discharge. Section 5.1 

10.6.9 Develop a conceptual model or framework to describe the transport of 
key contaminants from source to receptors. 

Required ☐ Methods ☐  Not required.  

10.6.10 Estimate probabilities of occurrence of each pathway/exposure 
combination and develop a risk assessment matrix or other process to prioritize 
and manage risk. 

Required ☐ Methods ☐  Not required.  

10.6.11 Identify data gaps and uncertainties and describe how they would be 
addressed in adaptive management and environmental monitoring programs.  

Required ☐ Methods ☐  Not required.  

10.7 Aquatic Resources and other Receptors 

10.7.1 Describe and justify study boundaries and assessment endpoints and 
discuss relevance of measurement endpoints. 

Required ☐ Methods ☐  Not required.  
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10.7.2 Develop conceptual models or frameworks to describe the contaminant 
transport linking sources to receptors and establish a risk assessment process.  

Required ☐ Methods ☐  Not required.  

10.7.3 Describe and discuss the potential for bioaccumulation or 
bioconcentration of contaminants, and the associated risk to assessment 
endpoints (i.e., fish health, fish reproduction, consumers of fish, etc.). 

Required ☐ Methods ☐  Not required.  

10.7.4 Predict changes in aquatic resources at species, community and/or 
ecosystem levels as appropriate due to sediment and water quality changes. 

Required ☐ Methods ☐  Not required.  

10.7.5 Identify risks to other receptors, including wildlife, livestock, human 
health. 

Required ☐ Methods ☐  Not required.  

10.7.6 Identify data gaps and uncertainties and describe how they would be 
addressed in adaptive management and environmental monitoring plans.  

Required ☐ Methods ☐  Not required.  

10.8 Safe Discharge Plans 

10.8.1 Propose safe discharge plans for all discharges to surface or groundwater, 
that ensure protection of all down-gradient or downstream users.  

Required ☐ Methods ☐  Not required.  

10.8.2 Provide an emergency preparedness plan including identification of, and 
contingency and mitigation procedures for, any event capable of affecting 
discharge quality and/or human health 

Required ☐ Methods ☐  Not required.  

10.8.3 Assess potential for residual environmental risk following contingency 
plan implementation 

Required ☐ Methods ☐  Not required.  

11 Discharge and Environmental Monitoring Requirements for EMA Permits - This section provides a proposal for a monitoring program to evaluate waste management performance, receiving environment conditions, mine 
activity effects on the receiving water, and to verify and adapt predictions. This information will be used to develop monitoring requirements under the EMA effluent permit. 

11.1  Discharge Monitoring  -  Describe and justify the proposed monitoring 
study design.  

Required ☒ Methods ☐  Relate to the sewage expansion. 
 

 

11.2 Receiving Environment Monitoring - Describe and justify the proposed 
monitoring program and biological measurement endpoints. Include cumulative 
effects monitoring. 

Required ☒ Methods ☐  Relate to the sewage expansion. 
 
Related to the changes to monitoring sites. 

Section 5.2 
 
Section 4.1.1 and Section 4.2.2 

11.3 Aquatic Effects Monitoring - Describe and justify the proposed weight of 
evidence assessment monitoring program. 

Required ☐ Methods ☐    

11.4 Quality Assurance Requirements - Describe and justify proposed 
quality assurance/quality control procedures. 

Required ☐ Methods ☐    
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11.5 Describe proposed data assessment techniques and reporting, 
including reporting frequency and content. 

Required ☐ Methods ☐    

 

Guidance Documents to be considered when determining Information Items Required and appropriate Methods to be used: 

• British Columbia Field Sampling Manual for Continuous Monitoring and the Collection of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and Biological Samples, BC Ministry of Water, Land and Air Protection, January 20031 

• Effluent Permitting Process under the Environmental Management Act – An Overview for Mine Project Applicants, BC Ministry of Environment, April 20132 

• Developing a Mining Sediment and Erosion Control Plan, BC Ministry of Environment, December 2014 

• Guidance for Assessing the Design, Size and Operation of Sedimentation Ponds Used in Mining (draft), BC Ministry of Environment, Lands and Parks, May 9, 20013 

• Guidance on Applications for Permits Under the Environmental Management Act – Technical Assessment, BC Ministry of Environment, September 10, 20104 

• Guidelines for Groundwater Modelling to Assess Impacts of Proposed Natural Resource Development Activities, BC Ministry of Environment, April 20125  

• Guidelines for Metal Leaching and Acid Rock Drainage at Mine sites in British Columbia”, BC Ministry of Energy and Mines, August 19986 

• Manual of British Columbia Hydrometric Standards v.1, Ministry of Environment, March 12, 20097 

• Policy for Metal Leaching and Acid Rock Drainage at Mine sites in British Columbia, Ministry of Energy and Mines and Ministry of Environment, Lands and Parks, July 19988  

• Technical Guidance 6 on Contaminated Sites – Water Use Determination, Version 2, Ministry of Environment, July 2010. 

• Terms of Reference Environmental Impact Assessment And Technical Assessment Report for Environmental Management Act Effluent Permit Applications, BC Ministry of Environment, 2014  

• Water and Air Baseline Monitoring Guidance Document for Mine Proponents and Operators, BC Ministry of Environment, October 9, 20129 

All guidance documents listed on the following web-page: http://www2.gov.bc.ca/gov/content/environment/waste-management/industrial-waste/mining-smelting  
 

                                                                 
1 http://www.env.gov.bc.ca/epd/wamr/labsys/field_man_pdfs/fld_man_03.pdf 
2 http://www.env.gov.bc.ca/epd/industrial/mining/pdf/effluent_permitting_guidance_doc_mining_proponents_apr2013.pdf 
3 http://www2.gov.bc.ca/assets/gov/topic/C0188F632AEC266B044F8A2B756F055F/industrial_waste/settling_ponds.pdf  
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	1 PROJECT DESCRIPTION AND OVERVIEW - This section is an introduction to the application and provides background information on the project and the proponent.
	1.1 Describe the application including proposed facilities and processes (including mining and milling processes, maps and flowsheets if applicable).
	1.2  Provide company overview.  
	1.3  Identify the project location including site and surrounding land uses, watershed and water uses. ).  
	1.4 Describe relevant regulatory processes outside of EMA (Environmental Assessment, concurrent applications, etc). ). 

	2  PROJECT DESCRIPTION (may use existing EA project description if applicable)
	2.1 Describe the project history and list related reports. ).  
	2.2 Describe the products and markets. ). 
	2.3 Describe major activities, infrastructure and waste management related to: 
	2.3.1 Site preparation and construction ).  
	2.3.2 Operations, and ).  
	2.3.3 Closure and post-closure 


	3 METEOROLOGY AND CLIMATE
	3.1 Provide a detailed map showing the location of all site-specific and regional climate stations in relation to project facilities  
	3.2 Describe relevant meteorological and climate information sources for parameters such as wind speed and direction, precipitation, temperature and evaporation.    
	3.3 Submit all climate data in an appendix (electronic preferred) including site photos, precipitation, temperature, snow water equivalent, etc. and provide monthly and annual summaries of relevant climatic parameters in this chapter. 
	3.4 Provide recurrence interval analysis of annual precipitation, short-term rainfall and/or snowmelt events (as appropriate). 
	3.5 Identify information gaps and describe site-specific meteorological data collection methods proposed to augment existing regional data 
	3.6 Identify the potential impacts of projected climate change on the projects operations, closure and post-closure phases.

	4  GEOLOGY 
	4.1 Regional Geology
	4.1.1 Provide an overview of the geology of the area, with emphasis on the regional framework. This will include a description of the tectonic belt(s), terrain(s), physiography, and regional metamorphism and structure.
	4.1.2 Describe geologic units or lithology in key areas of the project property such as tailings dam(s) and mill site: distance to bedrock, overburden type.

	4.2 Deposit (Ore) Geology
	4.2.1 Summarize the mine site geology, including descriptions of major rock units, stratigraphy, structure, metamorphism, geochemistry, paleontology and details about the ore deposit.
	4.2.2 Provide a detailed stratigraphic description.
	4.2.3 Describe ore deposit information, including: Ore mineralogy, alteration type, deposit character, deposit classification, age of mineralization, general ore controls and average assay values and reserve information (proven probable and possible

	4.3 Metal Leaching/Acid Rock Drainage Geochemistry 
	4.3.1 Provide and describe ML/ARD characterization results for all mine components and materials exposed and produced, ensuring that geochemical and spatial variability is captured and that test work informs and is relevant to the proposed storage environment.
	4.3.2 Assess the lag times to ARD onset for all potentially acid-generating materials, and assess metal leaching potential/behaviour for all materials to be generated.  
	4.3.3 Develop geochemical source terms for water quality modelling purposes (water quality modelling is listed in section 4.3.2).
	4.3.4 Describe and justify source term modelling methods and provide calculation examples.
	4.3.5 Provide site-specific geochemical criteria defining potentially ML/ARD materials, as required to support waste management/handling.
	4.3.6 Include all ML/ARD characterization data, analyses and interpretations.


	5 TOPOGRAPHY, SURFACE DRAINAGE FEATURES AND NATURAL HAZARDS
	5.1 Describe pre-mine topography and surface drainage features.
	5.2 Provide detailed maps showing all drainage basins (local and regional) that will be affected by the proposed mine, areas of groundwater discharge, wetlands and notable topographic features (e.g., glaciers).
	5.3 Provide information on natural hazards relevant to the site, such as snow avalanches, landslides and earthquakes.

	6 WATER QUANTITY
	6.1 Surface Water - Hydrology
	6.1.1 Provide a detailed hydrologic analysis of key surface drainages within the project area, to define seasonal flow regimes of local drainages. Provide monthly and annual stream flow/runoff summaries and critical low flow metrics.
	6.1.2 Describe and justify baseline study design, methods of hydrometric station installation, sampling methods and QA/QC procedures.
	6.1.3 Include all hydrological data in an appendix (electronic preferred), including rating curves, manual measurements, plots of site-specific discharge, site photos, etc.
	6.1.4 Provide a conceptual hydrologic or water balance model for the site illustrating worst case scenarios for low and high flows.
	6.1.5 Provide recurrence interval analyses of peak and low flow events (instantaneous, annual, etc. as appropriate).
	6.1.6 Provide calibration/validation statistics and plots for hydrological model.
	6.1.7 Identify spatial or temporal gaps in the database, and provide record periods for all gauging stations (regional and project specific).
	6.1.8 For projects with life span greater than 20 years, include an assessment of the potential impacts of climate change on the project water balance.

	6.2 Groundwater – Hydrogeology
	6.2.1 Describe existing and potential uses of groundwater down-gradient of the property boundary.
	6.2.2 Describe aquifers and aquitards within and downstream of the mine property, including the geological units in which groundwater occurs and the units’ characteristics.
	6.2.3 Describe and justify baseline study design, methods and QA/QC procedures, following guidance in the Water and Air Baseline Guidance document.
	6.2.4 Provide a minimum of 1 year of water level data from observation wells and assess all relevant units for aquifer characteristics (e.g. storativity, hydraulic conductivity, etc.
	6.2.5 Provide piezometric contour maps depicting groundwater flow direction and hydro-stratigraphic cross-sections.
	6.2.6 Develop and provide methods and outcomes of a conceptual hydrogeological model (considering seasonal variation) of the project area. 
	6.2.7 Identify and justify the assumptions in the conceptual hydrogeological model.
	6.2.8 Provide calibration/validation statistics and plots for the groundwater model.
	6.2.9 Conduct a sensitivity analysis for any groundwater flow and level modeling, considering variation in hydraulic conductivity, wet and dry conditions, etc.
	6.2.10 Provide all well logs, pump/slug test results, core pictures etc. in an appendix.
	6.2.11 Identify spatial or temporal gaps in the database.
	6.2.12 Describe existing and potential uses of groundwater down-gradient of the property boundary.


	7 Water Quality
	7.1 Groundwater Quality
	7.1.1 Describe and justify baseline study design, methods, analysed parameters and QA/QC procedures. Provide rationale, if design and methods differs from those described in the Water and Air Baseline Guidance Document.
	7.1.2 Provide data summaries (using appropriate statistics) that characterize spatial and temporal variations and identify location, frequency, duration and magnitude of applicable standards or environmental quality guideline exceedances.
	7.1.3 Identify certified laboratories that conducted sample analysis.
	7.1.4 Provide a detailed map with groundwater sampling locations, potential seepage areas, proposed or existing discharge points and potential areas of disturbance.
	7.1.5 Identify and discuss QA/QC concerns related to the data, following the procedures in the BC Field Sampling Manual.
	7.1.6 Identify spatial or temporal data gaps.

	7.2 Surface Water Quality
	7.2.1 Describe and justify baseline study design, methods, analysed parameters and QA/QC procedures. Provide rationale, if design and methods differs from , following guidance in those described in the Water and Air Baseline Guidance Document.
	7.2.2 Identify downstream surface water users.
	7.2.3 Provide data summaries (using appropriate statistics) that characterize spatial and temporal variations and identify location, frequency, duration and magnitude of applicable standards or environmental quality guideline exceedances. 
	7.2.4 For lakes provide limnological characterizations, at a representative deep station for each basin. Sampling design should be adequate to support determination of trophic status.
	7.2.5 Provide raw data in tables, including applicable method detection limits (in appendices – electronic preferred). 
	7.2.6 Identify certified laboratories that conducted sample analysis.
	7.2.7 Provide a detailed map with surface water sampling locations in relation to proposed or existing discharge locations and areas of disturbance.
	7.2.8 Identify safe site specific thresholds (e.g. background water quality, SSWQOs, or SBEBs) and a sound weight of evidence to support these for sites where parameter concentrations exceed WQGs naturally (ensure this refers to un-impacted baseline)
	7.2.9 Identify and discuss QA/QC concerns related to the data, following the procedures in the BC Field Sampling Manual.
	7.2.10 Identify spatial or temporal data gaps.

	7.3 Sediment Quality
	7.3.1 Describe and justify baseline study design, methods, parameters analysed and QA/QC procedures, following guidance in the Water and Air Baseline guidance document. 
	7.3.2 Provide data summaries (using appropriate statistics) that characterize spatial and temporal variations and identify location, frequency, duration and magnitude of applicable standards or environmental quality guideline exceedances.
	7.3.3 Provide raw data in tables, including applicable method detection limits (in appendices – electronic preferred). 
	7.3.4 Identify certified laboratories that conducted sample analysis.
	7.3.5 Provide a detailed map with sediment sampling locations, and proposed or existing discharge locations and areas of disturbance.
	7.3.6 Identify and discuss QA/QC concerns related to the data, following the procedures in the BC Field Sampling Manual.
	7.3.7 Identify spatial or temporal data gaps.


	8 Aquatic Life
	8.1 Describe and justify baseline study design, methods, measuring endpoints, parameters analysed and QA/QC procedures, following guidance in the Water and Air Baseline guidance document. Multiple years of data are recommended.
	8.2 Identify certified laboratories that conducted sample analysis. 
	8.3 Provide a detailed map with sampling locations, and proposed or existing discharge locations and areas of disturbance and other water and sediment quality sample locations. 
	8.4 Provide data summaries (using appropriate statistics to determine biological significance) that characterize spatial and temporal variations and identify location, frequency, duration and magnitude of effects on aquatic resources.  
	8.5 Provide raw data in tables, including applicable method detection limits (in appendices – electronic preferred). 
	8.6 Demonstrate that the baseline aquatic life monitoring program is sufficiently robust to assist future monitoring in detecting a biologically significant predetermined change. 
	8.7 Identify spatial or temporal data gaps.

	9 Discharges and Treatment - Information in this section establishes the location and quality and quantity of each of the proposed effluent discharges, including process water, storm water and seepages. Design and use of proposed pollution control works and management practices are described.
	9.1 Summary
	9.1.1 Provide an overview of contaminant sources in process, storm and/or seepage water.
	9.1.2 Describe the proposed water management plan. 
	9.1.3 Describe the proposed source control and/or best management practices.

	9.2 Specific Information Requirements for Effluent Storage and Discharge
	9.2.1 Characterize and/or predict raw water quality for all site-waters, including source, quantity, chemistry and toxicity; describe methodology. This should include water from pits and/or underground facilities, tailings impoundments, waste rock storage, seepage collection, ore and soil stockpiles, etc.  Water quality and quantity from ancillary facilities must also be characterized
	9.2.2 Describe how best achievable technology and best management practices will be applied to limit contaminant loading.
	9.2.3 Describe all proposed effluent discharge locations and sources, as well as proposed timing and frequency of discharge.
	9.2.4 Indicate the expected daily maximum and mean discharge flow rates (m3/d); maximum annual flow rates (m3/a) should also be provided for runoff-driven discharges (i.e. the total annual discharge that will not be exceeded in any given year).
	9.2.5 Indicate the maximum concentrations of contaminants of concern that are proposed for the discharges.
	9.2.6 Provide explanation and detailed design for effluent discharge works.
	9.2.7 Describe the proposed sampling and flow measuring facilities at discharge points.
	9.2.8 Explain the storm water management system and provide detailed design for proposed storm water works.
	9.2.9 For settling ponds, specify and justify the design flood events for structural integrity and for removal of suspended solids. 
	9.2.10 Describe any proposed use of settling aids, including a toxicity evaluation. 
	9.2.11 Explain how fast settled solids are expected to fill any proposed settling ponds and provide a plan for sediment removal. 
	9.2.12 Provide a site-specific erosion and sedimentation control plan.
	9.2.13 Estimate monthly effluent discharge dilution ratios for all discharges.

	9.3 Information Requirements for Wastewater Treatment Plants 
	9.3.1 Describe and provide a schematic of the treatment method including processes, inputs and outputs.
	9.3.2 Explain how the proposed treatment system compares to best achievable technology.
	9.3.3 Specify the treatment design criteria including treatment capacity, retention times, and input and output water quality.
	9.3.4 Provide treatment system detailed design, power requirements, construction and commissioning schedule and projected capital and operating costs.
	9.3.5 Provide rationale for expected treatment effectiveness, including an evaluation of potential variable operating conditions.
	9.3.6 Describe all treatment process by-products (liquid, solid and gaseous), including quantity and quality, and provide a management plan for each, including sludge management plan if applicable.
	9.3.7 Describe the treatment plant’s preventative maintenance plan.

	9.4  Site Contamination
	9.4.1 Describe current and potential future soil and/or groundwater contamination in the project area.
	9.4.2 Provide water use determination as per Technical Guidance 6 of the Contaminated Sites Regulation.
	9.4.3 Identify remedial strategies to be used to mitigate and/or remediate contamination.
	9.4.4 Identify monitoring proposal to aid in characterizing potential groundwater contamination.
	9.4.5 Describe and justify measures proposed to manage site contamination during construction, operation and closure.

	9.5 Sewage Disposal (not Required if an MWR registration is being pursued  as. the MWR registration requirement address these concerns )
	9.5.1 Describe the disposal plan for sewage generated on-site.  
	9.5.2 If sewage is proposed to be included in the effluent permit, provide justification and technical information supporting this discharge. Specify why sewage disposal is not proposed as a registration under the Municipal Wastewater Regulation.


	10 Environmental Effects Prediction for EMA - This section assesses potential residual environmental effects and evaluates the risks of the mine project on human health and water users including aquatic and terrestrial resources.
	10.1.1 Identify the environmental values that may be at risk due to mine related activities.
	10.1.2 Identify and justify spatial and temporal boundaries for effects predictions.
	10.1.3 Identify critical contaminant sources.
	10.2 Summary
	10.2.1 Summarize potential impacts by media and location, using tables.
	10.2.2 Illustrate graphically the pathways from contaminant sources to receptors.
	10.2.3 Summarize risk to surface, groundwater and aquatic resources.

	10.3 Groundwater Quantity and Quality
	10.3.1 Describe and justify impact prediction approach (incl. study boundaries, assessment and measurement endpoints, models and methods).
	10.3.2 Provide predicted effects on groundwater, surface water, interaction between ground and surface water, water uses and receptors.
	10.3.3 Provide a conceptual model to describe the contaminant transport through groundwater from source to receptors and establish a risk assessment process.
	10.3.4 Estimate probabilities of occurrence of each pathway/exposure combination, estimate risk and develop a matrix to manage risk.
	10.3.5 Identify data gaps, and uncertainty in models, and how they will be addressed. 
	10.3.6 Discuss risk reduction options and adaptive management strategies.

	10.4 Surface Water Quantity and Quality
	10.4.1 Describe and justify study boundaries, assessment (e.g., drinking water quality; aquatic life) and measurement endpoints (chemical, toxicological or biological).
	10.4.2 Describe and justify assessment methods to predict how surface water quantity and quality may be affected within, and downstream of, the property. 

	10.5 Water Quantity
	10.5.1 Describe predicted effects of mine related activities on water balance, flows and water levels.
	10.5.2 Identify whether current regional trends or projected changes in stream flow or climate could potentially affect dilution, water management infrastructure, ability to provide sufficient water covers where required, etc.  during and after the life of the project.

	10.6 Water and Sediment Quality
	10.6.1 Describe and justify impact prediction approach (incl. study boundaries, assessment and measurement endpoints, models and methods).
	10.6.2 Identify key discharges, seepages, or disturbance regimes and associated contaminants.
	10.6.3 Determine the extent of the IDZ for all proposed discharges, including methodology and rationale.
	10.6.4 Provide predicted incremental changes over existing receiving environment water and sediment quality at critical points downstream (within IDZ, edge of IDZ, near field and far field) and during critical time periods (e.g. low dilution 7Q10, high flows, spawning, hatching, etc.)  This should be included for all mine phases.
	10.6.5 Conduct a sensitivity analysis for the water quality model that considers a range of hydro-climatic conditions (wet and dry events) that are representative of the streamflow variability in the project area.
	10.6.6 Describe and justify modelling approach and make calculations and tabulated data available for government review.
	10.6.7 Identify sites, parameters and time periods, when water or sediment quality is expected to exceed WQG or SQG.
	10.6.8 Demonstrate through a weight of evidence approach that effluents or seepages will not cause acute toxicity at point of discharge or chronic toxicity at the edge of the IDZ. 
	10.6.9 Develop a conceptual model or framework to describe the transport of key contaminants from source to receptors.
	10.6.10 Estimate probabilities of occurrence of each pathway/exposure combination and develop a risk assessment matrix or other process to prioritize and manage risk.
	10.6.11 Identify data gaps and uncertainties and describe how they would be addressed in adaptive management and environmental monitoring programs. 

	10.7 Aquatic Resources and other Receptors
	10.7.1 Describe and justify study boundaries and assessment endpoints and discuss relevance of measurement endpoints.
	10.7.2 Develop conceptual models or frameworks to describe the contaminant transport linking sources to receptors and establish a risk assessment process. 
	10.7.3 Describe and discuss the potential for bioaccumulation or bioconcentration of contaminants, and the associated risk to assessment endpoints (i.e., fish health, fish reproduction, consumers of fish, etc.).
	10.7.4 Predict changes in aquatic resources at species, community and/or ecosystem levels as appropriate due to sediment and water quality changes.
	10.7.5 Identify risks to other receptors, including wildlife, livestock, human health.
	10.7.6 Identify data gaps and uncertainties and describe how they would be addressed in adaptive management and environmental monitoring plans. 

	10.8 Safe Discharge Plans
	10.8.1 Propose safe discharge plans for all discharges to surface or groundwater, that ensure protection of all down-gradient or downstream users. 
	10.8.2 Provide an emergency preparedness plan including identification of, and contingency and mitigation procedures for, any event capable of affecting discharge quality and/or human health
	10.8.3 Assess potential for residual environmental risk following contingency plan implementation


	11 Discharge and Environmental Monitoring Requirements for EMA Permits - This section provides a proposal for a monitoring program to evaluate waste management performance, receiving environment conditions, mine activity effects on the receiving water, and to verify and adapt predictions. This information will be used to develop monitoring requirements under the EMA effluent permit.
	11.1  Discharge Monitoring  -  Describe and justify the proposed monitoring study design. 
	11.2 Receiving Environment Monitoring - Describe and justify the proposed monitoring program and biological measurement endpoints. Include cumulative effects monitoring.
	11.3 Aquatic Effects Monitoring - Describe and justify the proposed weight of evidence assessment monitoring program.
	11.4 Quality Assurance Requirements - Describe and justify proposed quality assurance/quality control procedures.
	11.5 Describe proposed data assessment techniques and reporting, including reporting frequency and content.



