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Attention: Ms. Kayla Pantaleo
Regulatory Compliance Officer

Re: 2023 Annual Monitoring Report
Eldon Waste Disposal Site

Dear Kayla:

Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide the 2023
Annual Monitoring Report (AMR) for the Eldon Waste Disposal Site (Site). The data
and interpretation included provides a summary of the 2023 monitoring data with
comparison to the historical data and accurate assessment of the current state of the
landfill Site. This report has been prepared incompliance with the existing
Environmental Compliance Approval (ECA) and applicable Provincial standards. This
assessment also interprets the longer term trends at the Site such that an appropriate
monitoring program assesses the current state of the landfill.

The environmental setting at the Eldon Landfill Site is well understood based on over
25 years of performance monitoring. The data trends over this monitoring period have
yielded a relatively consistent geochemical signature such that it is reasonable to infer
that the Site reflects a near steady state condition. This is supported by the general
consistency between the 2023 data with the historic data set for the majority of
monitoring locations.
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Executive Summary

The City of Kawartha Lakes (City) is responsible for the operation and maintenance of
the Eldon Landfill Site (Site) in accordance with the Environmental Compliance
Approval (ECA) (No. A321004) issued by the Ministry of the Environment,
Conservation & Parks (MECP) on February 21, 1980 and last amended June 13, 2016.

The Eldon Landfill Site is located along an esker feature that extends along a northeast /
southwest axis within an incised bedrock trough that extends along the same axis. This
trough has been infilled with a substantial thickness of glaciofluvial sand and gravel
deposits (~10 m). A discontinuous glacial till unit of limited extent and thickness (i.e.,
Peterborough Drumlin Till Plain) lies immediately over the underlying Ordovician
limestone of the Verulam Formation away from the esker complex/ bedrock trough
(Cambium, 2011). A wetland complex exists to the north and west of the Site which has
a surficial peat unit reportedly 1 m in depth.

The soils underlying the Site vary from coarse sands and gravel along the centre line of
the esker, while a more extensive sand unit and underlying till deposit are located
beneath. Surficial peat deposits are present in the wetland areas that surround the landfill
and make up the Butternut Creek Wetland Complex, which is present along the northern
and western periphery of the waste mound and extends more than two kilometers to the
west of the waste mound. A seasonal tributary follows this wetland alignment originating
north of the Site flowing in a southwesterly direction.

At this Site, there is the potential for a certain level of hydrogeologic complexity given
the multiple aquifer units present and the surrounding environmental setting. The Site
geochemistry has been used to differentiate the individual flow regimes. The ability to
distinguish different ground water signatures has allowed the physical flow regime to be
better defined and suggests some degree of isolation between different flow zones. The
result is that there are two distinctive ground water signatures present in the environs of
the Site consisting of the granular overburden and underlying fractured bedrock (which
indicates a naturally mineralized water quality). Some similarities exist between the
leachate and bedrock water quality; however, the salinity associated with the bedrock
water quality are defined by more elevated sodium and chloride concentrations than those
observed in the leachate.

The ground water flow patterns at the Site generally follow the orientation of the esker /
bedrock trough feature such that an overall western migration pathway exists. Given the
Site hydrogeology and geochemistry, it has been determined that leachate impacted
ground water flows within the granular overburden materials in a western direction which
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ultimately discharges into the Butternut Creek Wetland Complex west of the Site
following the downward dip in topography. Despite the westerly flow path and
permeable overburden materials, there is a significant reduction in leachate indicator
parameter concentrations with distance from the waste mound indicating that the
attenuative capacity of the Site is sufficient.

In interpreting the Site data, it was important to distinguish the organic rich geochemical
signature in the wetland complex from that in proximity to the landfill Site. This proves
to be the most challenging aspect to the Site interpretation since several leachate
impacted parameters are also associated with the naturally occurring geochemically
reduced conditions present in the downgradient wetland.

The data trends over this monitoring period have yielded a relatively consistent
geochemical signature, although some subtle long term trends are present at select
locations owing to the fact that the Site is still active. More localized trending is present
in closer proximity to the waste mound, although these are determined to represent
changes in the operations within waste mound over time. Despite these trends, the
relative consistency would indicate that conditions are at a near steady state condition.
This finding is in keeping with the conductive granular environment present beneath the
landfill Site. The underflow is considered considerable and dilutes / disperses the
leachate percolating from the landfill. The permeability contrast between the emplaced
waste and esker sediments allows for attenuation and dispersion to background levels
within the downgradient wetland complex.

Results from monitoring wells to the west could be inferred to represent a dilute leachate
influence; but other parameters including the organic nitrogen concentration suggest a
natural signature associated with the wetland complex. Regardless, wetland monitoring
results have much lower concentrations than those observed in closer proximity wells to
the Site, which are attributed to the landfill. Attenuative processes at this Site are
significant and have abated the influence of the contaminant plume from the landfill. It is
also recognized that the contaminant flux from the landfill Site is rate-limited by the
vertical waste permeability and the mass flux into the underlying aquifer system is
limiting and appears to be effectively dispersed, such that a significant contaminant
plume away from the landfill Site has not been measured.

Elevated concentrations relative to Reasonable Use Policy (RUP) B-7-1 continued in
2023, with a number of elevated concentrations to the north, south and west; however the
majority of these were more related to the naturally occurring anoxic wetland conditions
in which a number of the compliance monitoring wells are located within, which cause
natural elevations in dissolved organic carbon (DOC), iron and manganese. Regardless
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of these and other landfill related parameters, it is noted that a large Contaminant
Attenuation Zone (CAZ) exists to the northwest, west and south such that any RUP
exceedances in the current monitoring network would be more than adequately attenuated
with the additional downgradient lands present. Despite this, a location for a more
southwesterly RUP compliance monitor has been proposed to address recent MECP Site
inspection comments.

As in previous years, downstream surface water quality results did not indicate any
leachate influence suggesting that the Site is providing adequate attenuation of leachate
within the property boundaries.

Revisions to the monitoring program have been proposed as part of the 2024 monitoring
program, similar to that proposed for 2023 which include a reduction in the background
monitoring wells due to redundancy, as well as some other proposed reductions for
consideration following the formal closure of the Phase I/II area of the landfill.

The operations at the Site had completed filling of the Phase I/II area in 2019 and
progressed into the Phase III filling area which is a lined waste cell with underlying
leachate collection system. This is designed to collect all leachate generated within the
Phase III area such that it can be hauled oft-Site to the Lindsay Sewage Treatment
Facility. Finalizing of the grading and capping of Phase I/II took place in 2021 which
will help to reduce the leachate generation within this historically unlined, natural
attenuation area of the Site. Continued monitoring will be utilized to assess the
effectiveness of these activities.

1.0 Introduction

The City of Kawartha Lakes (City) is responsible for the operation and maintenance of
the Eldon Landfill Site (Site) in accordance with the Environmental Compliance

Approval (ECA) (No. A321004) originally issued by the Ministry of the Environment,
Conservation & Parks (MECP) on February 21, 1980 and last amended June 13, 2016.

The following report provides a summary of the 2023 monitoring data with comparison
to the historical data set such that accurate assessment of the current state of the landfill
Site is provided with respect to compliance with the existing ECA and applicable
Provincial standards.

1.1 Site Background

For the purposes of efficiency and consistency, much of the background information
provided within this report has been referenced from previous Site reports, all of which
have been referenced in Section 9.0.
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The Site is located at 311 Rockview Road within the City of Kawartha Lakes (Figure 1).
Waste deposition began at this 100.5 hectare (ha) Site sometime before 1980, prior to
which the Site operated as a sand borrow pit.

The current Site boundaries reflect the original 19.2 ha Site area as well as the additional
81.3 ha which are Contaminant Attenuation Zone (CAZ) encompassing lands to the west,
south and southwest. These lands have been acquired to ensure compliance with
Reasonable Use Policy (RUP) as they represent the downgradient area for the landfill.

The Site currently operates under the Design and Operations Plan prepared as part of the
June 2016 ECA amendment (Golder, 2016) for the expansion of the waste footprint into
the Phase III area, which has incorporated a landfill liner and leachate collection system.
During late 2019, the active landfill area shifted to the Phase III area as Phase I/II areas
reached capacity and final grades. It is noted that the Phase I & II areas represent a total
approved waste footprint area of 3.7 ha, while the Phase III area has an approved waste
footprint area of 5 ha. The Site layout including current and future waste areas are
illustrated on Figure 2. In 2021, the Phase I/II area underwent grading and capping
activities to formally close this section of the Site. Vegetation across this area has
become well established with no notable erosion evident in 2023.

In addition to the landfilling operations at the Site, the Site is also approved for
composting of leaf, yard waste, tree trunks, stumps, branches, leaves and brush with
limitations of 150 tonnes daily and 500 tonnes annually.

2.0 Site Conceptual Model

Physiographically, the Site is situated within a region known collectively as the Carden
Plain (Chapman and Putnam, 1984). This region encompasses an area of approximately
583 km” (225 mi®) and is characterized by a “...flat-to-undulating limestone plain from
which a glacier stripped off most of the overburden”. To the south and east of the Site,
the Ontario Geological Survey (Barnett et al., 1991) note the presence of several
drumlins scattered throughout the local area, which represent a northward extension of
the Peterborough Drumlin Field.

Being formerly situated beneath the shoreline of glacial Lake Algonquin discrete pockets
of both nearshore and lacustrine deposits can be found throughout the Carden Plain. The
dominant overburden material of this region; however, consists of an undifferentiated
sand till that is typically high in clasts and total matrix carbonate content (Barnett et al.,
1991).
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More specifically, the Eldon Landfill Site is located along an esker feature that extends
along a northeast / southwest axis within a buried bedrock trough that extends along the
same axis. These conditions have been documented in previous reports (Cambium, 2011)
and are evident through the borehole logs which indicate bedrock contact elevations with
distinct ridges noted to the south and north of the buried trough. It is also noted that
some of the surrounding areas are made up of wetland features residing in areas of lower
elevation that have been interpreted to be supported by ground water discharge from the
upland areas.

The soils underlying the Site vary from coarse sands and gravel along the centre line of
the esker at surface, while a more extensive sand unit and underlying till deposit are

located beneath. Surficial peat deposits are present in the wetland areas that surround the
landfill.

At this Site, there is the potential for a certain level of hydrogeologic complexity given
the multiple aquifer units present. The Site geochemistry has been used to differentiate
the individual flow regimes. The ability to distinguish different ground water signatures
has allowed the physical flow regime to be better defined and suggests some degree of
isolation between different flow zones. The result is that there are two distinctive ground
water signatures present in the environs of the Site.

The first hydrogeologic zone is identified by the overburden water quality, which is
represented in the background water quality data collected from several wells including
MWO-I, MW11-1I, MW12-1 & MW33-II (Figure 2). At these locations, the water quality
has shown to be consistent over time and geochemically similar between locations. As
such, it would be suggested that the overburden aquifer in these areas is not influenced by
the landfill.

The second identified hydrogeologic zone / geochemical signature is that from the
bedrock unit. Although this unit has been represented by one aquifer unit, it should be
noted that there is some variability within the bedrock water quality noted between
monitoring locations that would indicate that natural brine waters are present in the area
(i.e., MW10-I & 27-1). However, the level of mineralization varies across the Site and
becomes more prevalent in deeper conductive bedding plane fractures present in the
vertical bedrock profile for the wells screened at these depths. Review of potable well
records in the Eldon area indicates that saline, mineralized and sulfurous water are
present within the general proximity of the Site.

In addition to the ground water signatures described above, the surface water quality was
also evaluated in comparison to these ground water quality signatures. The surface water

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



from the channel that flows north of the Site and is part of the Butternut Creek Wetland
Complex (SW1, SW2B and SW4), as well as the background stations within a wetland
east of the waste mound along Rockview Road (SW5) and south of the entrance road
(SW6) was noted to have a similar signature to that of the ground water aquifers. The
expectation is that ground waters from the esker complex are flowing toward and
discharging to this channel and associated wetland complex to the west. However, there
does not appear to be any strong similarities to that of the leachate geochemical signature
and there does not appear to be any significant difference in water quality between the
upstream and downstream sampling locations. These data suggest that there is no
significant leachate influence at the downstream sampling location. If ground water
originating from the landfill is discharging to the adjacent wetland area (as expected), any
potential leachate is sufficiently diluted and attenuated such that there is no significant
leachate influence in the wetland area and adjacent creek.

In summary, this facility has been present at this location for over 40 years. The facility
is founded on permeable sediments associated with an esker complex that is situated in a
bedrock trough. The conceptualization is that the bedrock has been eroded through
glaciofluvial processes. This would also account for the granular deposition within the
trough. The trough orientation is expected to define the primary ground water flow
direction that occurs in the conductive sands.

The conceptualization could also suggest that it would be reasonable to assume that the
landfill leachate production has likely achieved a steady-state condition in Phase I/II.
Given the granular nature of the underlying sediments; this situation would result in the
development and maintenance of a steady-state dissolved-phase contaminant plume
associated with the leachate release from the unlined portion of the landfill (i.e.,

Phase I/IT). Long-term monitoring would be used to confirm this assumption and
demonstrates the geochemical consistency of the Site’s influence on the surrounding
environment.

While ground water movement within the bedrock trough (overburden) is considered to
be the primary contaminant transport pathway; it may also be possible to disperse and
attenuate contaminants within the layered limestone bedrock formation. Thus, this
potential is also evaluated through the monitoring data to assess whether there is any
validity to this possible contaminant transport pathway. The layered structure of the
limestone formations within the Carden Plain would suggest that lateral migration along
exposed conductive bedding plane fractures is far more likely than any vertical
percolation between conductive lateral bedding plane fractures.
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3.0 Geology

As noted above, ground water flow and contaminant transport is controlled by the
geological setting. A sound understanding of the geologic environment facilitates a more
insightful interpretation of the Site hydrogeology. The Site Conceptual Model (SCM) is
based on an understanding of the functional aspects of the regional and local geological
setting.

The Eldon Landfill Site is located above a glaciofluvial bedrock trough that extends
generally in a southwest direction and has been cut into the bedrock profile about eight
metres. This trough has been infilled with a substantial thickness of glaciofluvial sand
and gravel deposits (~10 m). A discontinuous glacial till unit of limited extent and
thickness (i.e., Peterborough Drumlin Till Plain) lies immediately over the underlying
Ordovician limestone of the Verulam Formation (Cambium, 2011). A wetland complex
has developed to the north and west of the Site which has a surficial peat unit reportedly
I m in depth.

Outside the immediate area of the Site, local MECP water well record data suggest that
the overburden thickness is variable with thicknesses ranging from <1 m to
approximately 28 m which would indicate that the bedrock surface might be scoured or
plucked in the area through glacial processes.

A description of the monitoring wells and the associated screened intervals for each
location is provided in following Tables.
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Table 1:

Shallow Overburden Ground Water Monitors

Monitoring] Well Screened Interval
Well Depth
(mbgs)
7-1 7.08 Fine Sand
8-1 6.12 Fine Sand w Silt / Med. to Coarse Sand w Silt & Gravel
9-1 2.30 Sand to Sandy Silt / Shale Limestone
13-11 4.65 Silty Medium Sand/ Silt
14-111 12.98 Waste, Silt and Sand
16-11 7.62 Sand
17-11 7.32 Fine Sand
19-1 7.47 Fine to Coarse Sand with some Silt / Sandy Silt
26-111 5.41 Sand / Silt Till
27-11 4.00 Medium Sand
29-111 4.00 Silty Sand
30-1 3.72 Silty Sand
31-1 3.69 Silty Sand
32-1 2.55 Sandy Silt
33-11 4.88 Fine Sand and Silt
35 2.40 Clayey Sand with some Silt
36 2.60 Clayey Sand with some Silt
37 2.30 Clayey Sand with some Silt
Notes:  mbgs - metres below ground surface
Table 2: Deep Overburden Ground Water Monitors
Monitoring] Well Screened Interval
Well Depth
(mbgs)
11-11 6.83 Sand and Gravel
12-1 2.22 Sand and Gravel
14-11 17.77 Fine to Coarse Sand with some Silt and Gravel
15-11 12.93 Fine to Medium Sand with some Gravel
17-1 13.10 Fine to Coarse Sand with some Gravel
25-1 10.62 Fine Sand
25-11 5.57 Fine to Medium Sand
26-11 7.32 Fine Sand / Silt
29-11 7.42 Sand
201 3.26 Sand and Gravel
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Table 3: Bedrock Ground Water Monitors

Monitoring] Well Screened Interval
Well Depth
(mbgs)
10-1 8.90 Limestone
11-1 11.68 Limestone
13-1 14.53 Limestone
14-1 22.30 Limestone
16-1 12.23 Limestone
26-1 14.60 Limestone
27-1 16.30 Limestone
29-1 12.51 Limestone
33-] 15.42 Limestone
34-1 5.18 Limestone

For reference, all available borehole logs for the Site have been included in Appendix F.

4.0 Hydrogeologic Interpretation

The ground water flow system underlying the Eldon Landfill Site is controlled by the Site
geology described above. Ground water flows principally through the underlying sand
and gravel unit from the esker along the buried bedrock trough present beneath the Site
towards the west and southwest. The preferred migration pathway would be within this
sand unit (given the high permeability) instead of the low permeability underlying
bedrock based on the hydraulic testing completed by Cambium as part of their 2010
annual monitoring report (Cambium, 2011). The results are summarized in Table 4
below.

Table 4: Ground Water Flow Velocities

Hydrogeologic Unit Hydraulic Lateral Porosity Ground
Conductivity | Gradient Water
(m/s)* (m/m)** Velocity
Overburden 1.0x 107 0.002 250 m/yr
Bedrock 1.0x 107 to 0.004 0.25 5 m/yr to
1.0x 10" 0.05 mm/yr

* - Based on recovery test data presented in Cambium, 2010
** - Gradient calculated based on October 2022 GW elevations

As the Phase I and II portions of the Site have been historically operated as a natural
attenuation facility, the wastes are deposited atop the native overburden materials. As
such, there is an expectation of a hydraulic connection between the waste mound and
underlying overburden aquifer system. At the very least, the underlying overburden
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should be able to assimilate any volume of leachate flow generated in the overlying waste
and discharged through the bottom of the landfill given a likely limited relative
permeability in the waste owing to compaction. It is noted that the expanded footprint
Phase III area is located atop a lined waste cell with associated leachate collection
system; however, the previous historically filled areas (Phase I & II) of the landfill are
proposed to remain in their original design and function as a natural attenuation waste
areas.

Ground water elevation data since 2008 has been reviewed (Appendix C) and the data
indicates that the ground water table shows minimal seasonal variation (i.e., <1 m) in
both the overburden and bedrock monitors. The vertical gradients at the Site are
relatively minimal for most locations; however some variability is observed over time.
The horizontal gradient is more apparent. Finally, a small but measureable and consistent
upward gradient (~0.3 m) is observed at MW29 between the bedrock and overburden
aquifer units which would suggest that there is potential for discharge of deeper ground
water into the shallow overburden and overlying wetland west of the Site.

Given the complex geologic deposition created by the bedrock trough and esker complex,
delineation of ground water flow direction is somewhat complicated. As such, the
ground water elevations, as well as the presence of the bedrock ridges were utilized to
present an inferred ground water flow direction. As in previous reports, the overburden
has been divided into two separate units; however, given the lack of significant confining
unit within the overburden present horizontally or vertically, the overburden aquifer was
treated as a single unit and the shallow intervals (where nested) were not included in the
interpretation. The flow direction in the overburden unit (Figures 3 to 6) has been
inferred to flow from the centre of the esker feature east and southeast towards the road
and west towards the Butternut Creek wetland complex. These flow paths coincide with
the orientation of both the esker and bedrock trough.

5.0 Summary of 2023 Monitoring Program

The 2023 monitoring program for the Site was undertaken by Azimuth Environmental
Consulting (Azimuth) and City staff. Azimuth completed the spring and fall ground and
surface water monitoring which occurred in April and October 2023, whereas the City
completed the summer surface water monitoring in August 2023.

This program, which includes 37 ground water monitoring wells and five surface water
locations, represents a similar program that has been completed for a number of years.
The program has evolved over time with additional downgradient monitoring wells being
incorporated and redundant leachate / perimeter wells being removed from the program
over time. Most recently (2019), the program was revised with the decommissioning of
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MW15-1, 15-11, 15-111, 18-1 & 25-III and installation of a new well adjacent to the new
Phase III waste area (MW201). These revisions were outlined in the 2016 ECA
amendment. For reference, the locations are summarized in Section 3.0 and illustrated on
Figure 2 (Appendix A).

Prior to sampling at ground water monitors, static water levels were measured. Ground
water samples were then collected following purging of at least three well volumes of
water from each monitor using dedicated check valve pumps and tubing or until the
monitor was dry and sufficient recovery allowed for a sample collection. Ground water
samples for inorganic analysis were also field-filtered for metals and dissolved organic
carbon (DOC) using disposable 0.45 um filters.

Surface water samples were collected at a depth about equal to half of the surface water
features total depth, while minimizing the potential for sediment entrainment and were
not filtered. It is noted that surface water features at this Site are seasonal, with most
locations being dry or very limited water depth during the summer and fall monitoring
events.

In 2023, the analytical testing was completed by Caduceon Environmental Laboratories
(Caduceon) of Kingston or Richmond Hill, Ontario. Caduceon is accredited by the
Canadian Association for Environmental Analytical Laboratories. Unabbreviated
Laboratory Certificates of Analyses for all testing are presented in Appendix I, while the
data has also been summarized with the historical data in Appendix B. Also, for a more
detailed description of the field protocols employed for all monitoring activities
associated with the 2023 monitoring program, the City’s standard field protocols have
been included in Appendix H.

51 2023 QA/QC Samples

As part of the routine sampling program for the Site, duplicate samples were collected
and analyzed for quality assurance purposes. In 2023, nine QA/QC samples were
collected out of 78 samples collected. The laboratory was not advised of the sample
duplication prior to analysis of these samples. Results are provided in Appendix B and
were found to be generally within acceptable limits with greater variance noted at
MW10-1, where many parameters indicates a larger variance in concentration between
parameters. However, all of the concentrations fell within the historical range, and this
location is noted to have more variability than other locations such that it is likely a
function of the monitoring well and variability in contribution from various bedrock
fractures within the screened interval. Overall, the laboratory data collected in 2023 is
considered representative.
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5.2 Ground Water & Leachate
5.2.1 Ground Water & Leachate Flow

Water level measurements were obtained prior to any disturbance of the static
piezometric surface using an electronic water level meter (accuracy of +/-0.2 cm). The
water level data collected during monitoring events in 2023 was generally consistent with
the historical data set. The 2023 ground water elevations have been included in
Appendix C and illustrated on Figures 3 to 6.

5.2.2  Background Ground Water Quality

The background ground water chemistry is currently and has historically been monitored
at four upgradient overburden locations (MW9-I, MW11-1I, MW12-1 & MW33-II) and
four bedrock locations (MW10-I, MW 11-I, MW33-1 & MW34). These monitoring wells
are located east of the active waste area and provide a good representation of background
conditions (Figure 2).

The overburden water quality can be characterized by a low to moderate level of
mineralization, which results in only a few and sporadic exceedances to Ontario Drinking
Water Quality Standards (ODWQS, 2006), including iron, aluminum, manganese and
more consistently elevated hardness concentrations. Furthermore during the 2023
monitoring program the only exceedance of the ODWQS within the overburden
background locations was manganese at MWO9-1. The bedrock water quality indicates a
much more mineralized signature likely due to a longer travel time through the host
environment. In some instances, the geochemical signature is representative of natural
brines with elevated sodium, chloride, strontium, barium, boron, selenium and TDS
concentrations. The bedrock water quality also indicates significantly more variability
than the overburden water quality owing to the different laterally conductive bedding
plane fractures that are being monitored.

5.2.3 Leachate Quality

Leachate quality is controlled by the availability of soluble contaminants in the waste
pile, the residence time of infiltrating water in the waste, and the physical conditions (i.e.,
temperature, redox potential, and pH) of the solution. Compared to natural waters,
leachate that is produced from landfilled waste typically possesses elevated
concentrations of calcium, magnesium, sodium, potassium, iron, zinc, chloride, sulphate,
alkalinity, ammonia, total kjeldahl nitrogen (TKN), conductivity, total dissolved solids,
dissolved organic carbon, and/or phenols (Jones, 2001). Aluminum, boron, barium,
cobalt, nickel, strontium, titanium, vanadium and phosphorus species are also typically
enriched, if available, although to a lesser degree. Leachate quality changes over time as

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

12



a result of continued leaching of the waste pile, which preferentially removes more
soluble compounds first. The valence of certain species (i.e., nitrogen, sulphur) can also
be used to evaluate differences in the waste environment, specifically the oxidation state
which tends to be depleted in a landfilled environment. Inherent difficulties arise when
selecting leachate related parameters in a limestone bedrock environment. Typically,
elements such as alkalinity and sulphate are elevated in natural limestone bedrock ground
waters, thus reducing their effectiveness to be used as leachate indicator parameters.

For the Eldon Landfill Site, the leachate strength is moderate given it’s an active Site. An
elevated ammonia / total kjeldhal nitrogen (TKN) concentration is noted which attests to
the chemically reduced conditions in the landfill. This reduced condition has also
affected the valence of iron and manganese species in the landfill as denoted by the
elevated concentration of these parameters causing them to be in a reduced dissolved
form (see Tables 5 to 8 — Section 5.2.4). Other parameters are slightly elevated (ex.,
chloride); but to a much lesser extent.

Presently, the best available estimate of leachate quality at the Eldon Landfill Site is the
analytical data obtained from MW 14-I11, although the first dedicated leachate sample was
collected in 2021 from the leachate collection system beneath the current active lined
waste cell. No sample was collected in 2022 or 2023. MW 14-I1I is screened within the
centre of the waste within Phase I/II such that it represents the historical leachate
signature, while the leachate sample is derived from the current fill area Phase III
(Figure 2). Overall, there is some variance in chemistry between the two locations
resulting from the differential waste areas, but generally indicate similar leachate
conditions. The time series chemistry graphs provided in Appendix D illustrate the
concentration of selective leachate parameters at MW 14-1I1I for all samples collected
between 2008 and 2022. No samples were collected during the spring or fall sampling
programs of 2023 due to MW 14-I1I having been damaged and in need of repair. It is
understood that these repairs will be undertaken in 2024.

One of the most significant deviations noted between the leachate and natural levels is
with respect to nitrogen species (i.e., TKN and total ammonia [as N]). An elevated
concentration of both of these parameters is indicative of a geochemically reducing
environment, as is typical of ground water conditions in the immediate vicinity of any
landfill Site. This is primarily due to the exhaustion of oxygen supplies within the
subsurface by bacteriological activity, which is catalyzed by the large quantity of organic
matter (organic carbon source for energy-producing reactions) occurring within the waste
mass. The microbial activity is limited by the available oxygen which is often depleted
within the landfill mass and hence the use of alternative sources of oxygen by facilitative
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bacteria (i.e., reduction of oxygenated species [NO;3 to NHy4] and [SO4 to SO, / H,S]
dissolved in the leachate).

These geochemically reducing conditions will also allow for valence changes in many
metal species which tends to increase dissolution potential of metal ions. This is evident
at this Site with the significantly elevated dissolved iron and manganese concentrations.

A final characteristic of the leachate quality is the concentrations over time. The
parameter concentrations appear to be relatively consistent, albeit a slight decreasing
trend is noted for iron, manganese and sulphate. The reduced sulphate is likely correlated
to a subtle increase in the anoxic state of the landfill, while the overall consistency in data
would support the landfill being in a quasi steady state condition. The fact ammonia
concentrations have remained relatively consistent support the overall limitations in the
anoxic conditions. The overall stability in leachate quality is somewhat expected given
the age of the facility, limited waste acceptance rate and permeable hydrogeological
setting. Eventually, the carbon-rich source present in the landfill will be depleted and
will result in geochemical changes that will shift water quality towards natural
conditions. These trends are expected to begin to be noted following the shift of the
active waste area into the lined waste cell and capping of the remainder of the historic
waste mound.

Given these consistent leachate conditions, it also suggests that the level of influence the
leachate condition at the Eldon Landfill Site has on its surrounding environment would
be expected to remain relatively steady throughout the operational lifespan of the Site and
will likely show a slow decline over time.

Based on the leachate quality derived at MW 14-11I and the newly collected Leachate
sample, the leachate indicator parameters (LIPs) identified for this Site in 2023 are listed
below and have been included in the chemistry graphs (Appendix D) and average
concentration tables in subsequent sections of the report. It is noted that these are similar
to last year:

-Alkalinity -Boron

-Chloride -Dissolved Organic Carbon (DOC)
-Iron -Manganese

-Sodium -Sulphate

-Total Dissolved Solids (TDS) -Total Kjeldahl Nitrogen (TKN)
-Ammonia
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5.2.4 Downgradient Ground Water Quality

In 2023, the ground water quality downgradient of the Eldon Landfill Site is monitored
via 10 locations (MW7, 8, 17, 19, 27, 29, 30, 31, 32, 36 & 37). Additionally, six
perimeter locations are present only a short distance from the waste area (MW13, 16, 18,
25,26 & 35). Many of these locations have nested locations that target bedrock as well
as the shallow and deep overburden.

A review of the geochemical database has indicated that in general the water quality of
the shallow and deeper overburden unit does not show any significant variation from
each other aside from some subtle shifts owing to leachate influence in some monitors.
Some downgradient bedrock monitors indicate a much different water quality to that of
both that of the overburden and leachate and has previously been attributed to naturally
saline waters and brines known to be present in the area. As such, leachate influence has
not been interpreted to be impacting the bedrock aquifer.

As discussed previously, the overburden materials from the esker complex (sands and
gravels) have been established as the primary migration pathway for leachate impacted
ground water.

A summary of the average concentrations for leachate indicator parameters in the
perimeter wells at the Site is provided in Table 5. Averages from the past five years are
used since in general the geochemical signature is relatively consistent over time. As can
be observed, leachate influence is present to the north, west and south in the vicinity of
the toe of the landfill. These results support the previously interpreted ground water flow
directions to west and radially to the north, while the southern influence has been stated
in previous reports to be residual leachate influence from a former waste ash pile that was
located in close proximity to MW 16 or some limited radial flow from the waste mound.
Based on the values shown in Table 5, the southern influence is very limited relative to
the north and west although the elevated ammonia concentration at MW 17-11 may be the
result of the combination of the western and radial flow paths.

Despite the above interpretation that the water quality between the shallow and deep
overburden locations are similar, Tables 6 & 7 provide summaries of average
concentrations for each due to the number of locations. The concentrations provided
clearly indicate that although elevated LIPs are noted in the downgradient monitors, it is
apparent that attenuative processes are active downgradient of the landfill as
concentrations are greatly reduced from those observed in both the leachate and perimeter
monitors only a short distance downgradient of the landfill.
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As shown, elevated concentrations of LIPs are noted at MWS, 17, 29, 30 & 31 while
other locations appear to be similar to background conditions (i.e., MW19, 27 & 201).
This distribution would indicate that a leachate plume does extend in the overburden
from the Site to the west and northwest. The degree of leachate impacts to the north are
marginal and are inconsequential to the south (i.e. MW7, 19 & 27). Despite the above
noted monitors where impacts are observed, it is noted that the degree of impact varies.
MW17 has a much stronger influence than MW209, likely owing to relative proximity,
while MW31 is elevated above MW30, which is likely reflective of relative positions
from the downgradient leachate plume. MW31 is situated immediately northwest of the
waste mound such that it is interpreted to be situated closer to the centre line of the
plume, while MW30 is located north of the waste, such that its influence likely represents
the outer limits of radial flow from the mound versus a defined northern flow path.

Within the shallow monitors at the western extent of the monitoring network (MW29-I11,
MW36 & MW37), more significantly elevated DOC, iron and manganese concentrations
are observed. Although it is interpreted that the remaining LIP parameter concentrations
may indicate a dilute leachate influence, these parameters are elevated above those within
the deeper and more proximal locations such that they are interpreted to be sourced to the
surficial wetland conditions in which they are located. These anoxic conditions can
contribute to elevated iron, manganese and DOC through natural sources.

Based on this interpretation, as well as the previously discussed westerly ground water
flow direction, it is interpreted that the centre line of the leachate plume extends in a
westerly direction.

The final downgradient aquifer of note is the bedrock unit. Similar to the previous tables,
average concentrations for all bedrock monitors are provided in Table 8.

As discussed previously, the bedrock aquifer unit at this Site has a natural saline water
quality which has resulted in numerous parameters being elevated, including several
typical leachate indicator parameters (i.e. chloride, sulphate, potassium, etc). However,
as some locations have concentrations above those observed in the leachate, including
background locations MW33-1 & MW34-1, it is evident that they are natural in source.
These naturally elevated parameters, as well as the limited hydraulic conductivity of the
bedrock unit at some locations / elevations support that leachate is not impacting this
unit. The geochemical uniqueness of the bedrock unit is also illustrated further in
Section 5.7.
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Table 5: Average Leachate Indicator Parameter Concentrations — Perimeter Overburden Locations

Parameters oDWas Background Leachate South West North
12-1 11-I1 14-111 8-l 16-I1 17-11 2541 26-1 13-I1
Alkalinity 500 199 195 1,574 368 303 500 793 577 1,359
Boron 5 0.01 0.01 3 0.5 0.2 1 1 0.2 2
Chloride 250 5 5 312 26 18 38 108 87 274
Fluoride 1.5 0.1 0.1 1 0.1 0.1 0.1 0.3 0.2 1
Dissolved Organic Carbon 5 2 2 33 4 4 12 14 10 27
Iron 0.3 0.01 0.02 13 0.01 0.01 8 0.2 2 12
Manganese 0.05 0.003 0.004 2 0.02 0.2 2 1 2 0.4
Sodium 200 3 3 318 22 19 45 114 56 288
Strontium 0.1 0.1 2 0.3 0.2 0.5 1 1 1
Sulphate 500 10 9 74 79 46 26 30 30 212
Total Dissolved Solids 500 223 220 2,321 518 414 622 1,023 763 2,184
Ammonia 0.2 0.2 162 0.2 1 25 0.4 0.3 117
Total Kjeldhal Nitrogen 1 0.4 177 1 2 29 1 1 134

ODWAGQS - Ontario Drinking Water Quality Objectives
Bold and highlighted indicates exceedance
All data in mg/L

Average Concentrations from 2019-2023 (where available)
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Table 6: Average Leachate Indicator Parameter Concentrations — Downgradient Shallow Overburden
Background Leachate Downgradient
Parameters obwaQs North West
9 33-l1 144111 30-1 314 3241 35 8 7- 19-1 27-11 29111 36 37

Alkalinity 500 249 228 1,574 235 863 254 412 368 272 212 222 302 272 356
Boron 5 0.04 0.01 3 0.1 0.5 0.02 0.1 0.5 0.1 0.1 0.1 0.04 0.1 0.02
Chloride 250 4 4 312 42 199 2 52 26 18 6 8 22 15 10
Fluoride 1.5 0.1 0.1 1 0.1 0.4 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Dissolved Organic Carbon 5 2 3 33 13 14 9 6 4 5 3 2 4 14 38
Iron 0.3 0.1 0.1 13 1 6 1 0.1 0.01 0.1 0.01 0.01 1 1 5
Manganese 0.05 0.01 0.04 2 0.1 0.1 0.1 1 0.02 0.01 0.003 0.001 0.1 0.1 1
Sodium 200 6 4 318 11 154 2 31 22 15 5 6 10 12 18
Strontium 0.3 0.2 2 1 3 0.2 1 0.3 0.1 0.2 0.2 0.3 0.2 0.3
Sulphate 500 16 12 74 9 47 4 33 79 21 16 15 32 36 52
Total Dissolved Solids 500 267 252 2,321 305 1,251 271 536 518 334 246 259 382 339 467
Ammonia 0.2 0.4 162 0.5 1 0.3 0.3 0.2 0.2 0.1 0.4 0.1 0.4 1
Total Kjeldhal Nitrogen 1 3 177 2 10 5 13 1 1 0 1 0.5 7 4
ODWQS - Ontario Drinking Water Quality Objectives
Bold and highlighted indicates exceedance
All data in mg/L
Average Concentrations from 2019-2023 (w here available)
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Table 7: Average Leachate Indicator Parameter Concentrations — Downgradient Deep Overburden
Parameters oDWQS Background Leachate Proximal Downgradient
12-1 11-11 14-111 25- 26-11 201 17-1 29-11
Alkalinity 500 199 195 1,574 482 381 206 805 412
Boron 5 0.01 0.01 3 0.3 0.3 0.03 2 0.2
Chloride 250 5 5 312 97 63 7 143 32
Fluoride 1.5 0.1 0.1 1 0.2 0.1 0.1 0.3 0.1
Dissolved Organic Carbon 5 2 2 33 5 6 2 16 4
Iron 0.3 0.01 0.02 13 1 0.01 0.01 3 1
Manganese 0.05 0.003 0.004 2 0.1 1 0.01 2 0.03
Sodium 200 3 3 318 59 37 5 128 23
Strontium 0.1 0.1 2 1 0.3 0.1 1 0.4
Sulphate 500 10 9 74 45 50 11 47 35
Total Dissolved Solids 500 223 220 2,321 698 553 231 1,119 510
Ammonia 0.2 0.2 162 0.2 0.2 0.4 1 0.1
Total Kjeldhal Nitrogen 1 0.4 177 1 0.5 2 3 1

ODWQS - Ontario Drinking Water Quality Objectives

Bold and highlighted indicates exceedance

All data in mg/L

Average Concentrations from 2019-2023 (where available)

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

19



Table 8:

Average Leachate Indicator Parameter Concentrations — Downgradient Bedrock

Parameters oDWQs Background Leachate Perimeter Downgradient
10-1 114 33-1 34-1 14411 14 13-l 26-1 16-1 27- 29-|
Alkalinity 500 258 213 303 275 1,574 473 212 231 347 190 234
Boron 5 0.3 0.1 2 1 3 1 0.03 1 1 1 2
Chloride 250 732 61 391 658 312 817 8 144 162 1,190 237
Fluoride 1.5 0.5 0.1 1 1 1 1 0.1 0.2 0.1 1 2
Dissolved Organic Carbon 5 1 2 1 1 33 5 2 2 4 1 1
Iron 0.3 0.02 0.01 0.1 0.4 13 40 0.01 0.02 0.02 0.1 0.03
Manganese 0.05 0.002 0.003 0.01 0.02 2 1 0.1 0.002 0.3 0.002 0.002
Sodium 200 326 59 300 402 318 365 6 98 77 636 227
Strontium 5 1 2 3 2 4 1 2 1 5 1
Sulphate 500 18 12 4 16 74 17 16 10 110 9 4
Total Dissolved Solids 500 1,425 330 946 1,349 2,321 1,848 244 470 762 2,088 628
Ammonia 1 0.3 2 2 162 15 0.2 2 1 3 1
Total Kjeldhal Nitrogen 2 1 2 3 177 23 0.4 2 2 3 2

ODWAQS - Ontario Drinking Water Quality Objectives

Bold and highlighted indicates exceedance

All data in mg/L

Average Concentrations from 2019-2023 (where available)
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As there appears to be a measurable leachate influence in the downgradient overburden
wells, it was important to look at any potential trending over time with respect to leachate
parameter concentrations such that it could be determined how the leachate plume
originating from the Site has evolved and will continue to evolve over time. This
trending is very important in being able to determine an effective monitoring program for
the Site.

These trends are illustrated for several time-trend graphs for LIPs provided in
Appendix D. It should be noted that these locations were selected as they provided
adequate coverage to reflect all areas surrounding the Site. For reference purposes, the
entire geochemical database has been appended in Appendix B.

As can be observed in these graphs, trends are evident relating to leachate influence at a
number of locations, while there is limited to no seasonal variation noted throughout the
monitoring well network.

The leachate trends that are noted are relatively subtle; but are evident for a number of
LIPs supporting leachate as the source of the trends. The longer term trends are present
at MW13-II and MW25-1 with trends extending back as far as 10+ years, although some
parameters have begun to show stability the past few years. MW26-11, MW26-I111,
MW?29-II and MW31-I historically indicated similar trending but most parameters have
become more stable in the last two to five years. More recent trends were also noted at
MW7-1, MW8-1, MW16-II, MW17-1 and MW17-11 which began around 2014 - 2017,
although have stabilized or begun to decline the last four years. In previous reports,
subtle trends are also noted at MW35 and MW201, which are newer monitors such that
the dataset is not as extensive as the remaining monitoring network. With additional
data, concentrations appear to be more stable, although a very subtle boron increasing
trend remains at MW201 and variable ammonia concentrations at both. However, given
the limited boron concentrations (<0.07 mg/L) and lack of overall trends correlating
boron, ammonia to other LIPs, these trends are unlikely leachate related. Concentrations
at both of these locations will continue to be monitored and assessed.

In addition to the above assessment, all 2023 values were compared to ODWQS in the
chemistry summary tables (Appendix B) and indicated relatively similar results to
previous years. Numerous LIPs are elevated along the perimeter of the landfill, albeit
reduced concentrations from those found at MW 14. Further downgradient, LIP
exceedances included alkalinity, sodium, hardness, iron, manganese, DOC, aluminum
and TDS, with the most elevated concentrations and number of exceeded parameters
found in the lower lying wetland areas (i.e. MW29, 30, 31, 32, 35, 36 & 37). In these
areas, natural anoxic conditions associated with the wetland and decaying seasonal
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vegetation will contribute to elevated LIPs such as iron, manganese, aluminum and DOC.
Therefore the overall water quality should be considered when establishing which
exceedances are attributable to the leachate and which are natural or agricultural related.

5.3 Ground Water / Surface Water Interaction

In addition to ODWQS as a comparative standard for the ground water quality results, a
select number of shallow overburden monitoring wells has been targeted for comparison
to PWQO. This comparison also has been requested by the MECP such that the locations
targeted will follow those presented in previous reports including MW27-11, 29-111, 30-I,
31-1, 32-1, 35, 36 and 37. The following table summarizes the exceedances for associated
PWQO values at these locations. MW32-I has been removed from Table 9 as no samples
were obtained due to the well being destroyed and needing replacement.

Table 9: Ground Water PWQO Exceedances Summary Table
Location Parameter PWQO | Concentrations Exceeding PWQO
April, 2023 October, 2023

MW27-11 Total Phosphorus 0.03 <0.001 0.04

MW29-II1 | [ron 0.3 0.959 1.02
Total Phosphorus 0.03 1.04 1.34
Aluminum 0.075 0.08 0.03

MW30-1 Iron 0.3 1.31 1.69
Total Phosphorus 0.03 0.32 0.71

MW31-1 [ron 0.3 6.95 7.15
Aluminum 0.075 0.14 0.07
Total Phosphorus 0.03 11.9 4.46
Boron 0.2 0.416 0.543
Cobalt 0.0009 <0.005 0.0015

MW35 Aluminum 0.075 0.11 0.04
Cobalt 0.0009 0.013 0.009
Total Phosphorus 0.03 4.1 2.38

MW36 Iron 0.3 0.503 2.22
Total Phosphorus 0.03 2.1 2.13

MW37 Aluminum 0.075 0.12 0.07
Iron 0.3 2.54 2.99
Total Phosphorus 0.03 1.55 0.59
Unionized 0.02 <0.01 0.03
Ammonia

Notes: All values are in mg/L

* - Concentrations in bold exceed PWQO
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In reviewing the PWQO exceedances identified above, all parameters with the exception
of iron, cobalt, unionized ammonia and boron have been found at similar concentrations
in the background locations historically. The boron exceedances at MW31-I likely
related to localized leachate influence; however, caution should be exercised when
evaluating boron compliance with PWQO as boron is also associated with natural brines
and saline ground water which is known to occur in the area. Specifically this is
observed on-Site in background monitoring wells MW33-I (~2 mg/L) and MW34-1

(~1 mg/L). AS well, it is noted that the interim nature of the PWQO criteria for boron,
MECP Standards Branch has been contacted regarding the supporting information with
respect to this parameter. Given the limited toxicology dataset that was utilized during
development of the criteria that the Canadian Water Quality Guidelines (CWQG) for the
Protection of Aquatic Life (CCME, 2003) value was advised to be more appropriate to
use as it utilized a more robust toxicological dataset and was developed by the MECP.
As such, the CWQG value for boron for long term exposure is 1.5 mg/L, which is met
with the measured concentrations at all monitoring locations including MW31-I.

The unionized ammonia exceedance at MW37 did not correlate with any other parameter
concentrations which were beyond the historical range such that it may be anomolous.
As it was only a singular exceecance, this will be re-evaluated in 2024.

The iron exceedances, which have been noted at most locations routinely with the
exception of MW27-I1 and MW35, which are both located beyond the main wetland
areas. These downgradient iron exceedances, as discussed previously in the report are
interpreted to represent the anoxic wetland conditions rather than leachate impact, which
would also be the same for other metals as well. This is most evident when reviewing the
iron concentrations relative to distance from the landfill, which show the most elevated
concentrations furthest from the waste at MW36 & MW37 between 2019 and 2023. The
one location where there is a more clear correlation between the host water quality and
leachate impacts is at MW31-1, which had elevated measurements for most other LIPs,
including boron discussed above. On an individual parameter basis, it is difficult to
quantify the contributions between the natural and landfill source. Our tendency is to
look for multiple parameters like that seen at MW31-1. Where anoxic wetland conditions
are present and increasing concentrations with distance downgradient from the waste
mound are observed, then this would support more of a natural source opposed to the
landfill. The same can be said for the singular exceedance of unionized ammonia at
MW37, which can be associated with the anoxic wetland conditions that would support
more of a natural source.

Finally, the cobalt exceedances are low level exceedances and are found to be generally
consistent over time. The presence of these exceedances are similarly sourced to the
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natural anoxic conditions within the wetland area in which these wells are situated
(MW31& 35), (MW36 & 37 historically). A similar rationale as noted above for iron is
applied for cobalt.

5.4 Surface Water
5.4.1 Surface Water Flow

The monitoring program is in place to assess potential leachate influence in the perceived
downgradient area to the west of the waste mound within the Butternut Creek Wetland
Complex. Locations are targeted along the tributary that intersects this wetland feature
with locations upstream to the north (SW2B), adjacent to the waste mound (SW1) and
downstream at SW4. Additionally, surface water location SW5 represents background
water quality at the east end of the Site, while SW6 is located downstream of any surface
flow originating at the new waste cell area. It is noted that these locations are illustrated
on Figure 2. Surface flow is not typically observed at SW5 and SW6, while flow at the
tributary locations is routinely only observed during the spring monitoring events. Flow
within this tributary is also noted to be difficult to quantify in the Spring due to areas of
the tributary becoming flooded causing braided flow through most of the area.

5.4.2 Surface Water Quality

Table 10 summarizes average concentrations of LIPs between up and downstream
monitoring locations that surround the landfill.
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Table 10: Average Leachate Indicator Parameter Concentrations — Surface Water

Parameters PWQO Upstream Leachate Downstream
SwW-2B SW-5 14-111 SW-6 SW-1 SW-4

Alkalinity 218 205 1,574 193 252 196
Boron 0.2 0.01 0.01 3 0.02 0.02 0.05
Chloride 10 13 312 23 12 14
Dissolved Organic Carbon 14 9 33 13 24 15
Iron 0.3 0.3 0.3 13 1 1 0.3
Manganese 0.1 0.1 2 0.2 0.4 0.04
Sodium 4 4 318 8 6 7
Strontium 0.2 0.2 2 0.2 0.2 0.2
Sulphate 5 5 74 6 3 12
Total Dissolved Solids 243 233 2,321 236 281 237
Ammonia 0.3 1 162 0.3 0.3 0.3
Total Kjeldhal Nitrogen 1 2 177 1 1 1

PWQO - Provincial Water Quality Objectives
Bold and highlighted indicates exceedance
All data in mg/L

Average Concentrations from 2019-2023 (w here available)

As can be observed in this summary table as well as the 2023 results (Appendix B), there
is a small but measurable difference between the up- and downstream locations with
elevated measurements noted for most LIPs.

The 2023 results were also compared to PWQO as is standard for surface water quality
evaluations as summarized Table 11 below. Exceedances during 2023 were limited to
aluminum at two locations (SW1 and SW4) and iron and total phosphorus at SW1, SW2
and SW6. Cyanide exceedance was limited to SW1 in August and an exceedance of un-
ionized ammonia at SW5 in April. The 2023 exceedances, with the exception of cyanide
are noted to be at concentrations typically observed at background locations such that
they are interpreted to represent the more stagnant and shallow conditions and not
specifically related to leachate impacts. The cyanide exceedance represents the first
concentration above detection limits for any surface water location at the Site. As other
leachate parameter concentrations were elevated, it is likely sourced to the landfill. No
other detections were noted, but other locations were found to be dry during the August
monitoring event. As such, this exceedance is interpreted to be localized. Further
downstream impacts are not expected as dilution potential would increase with increased
flows following the summer drought conditions.

Overall the water quality along the tributary (SW1, SW2B and SW4) indicated similar
water quality with all parameter concentrations generally falling within a similar range
for the April monitoring event where all were able to be sampled. This would indicate
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that there is limited ability for the landfill to influence the downgradient wetland feature
as flow conditions within the feature and baseflow contributions from the remainder of

the watershed provide sufficient dilution for any leachate impacted ground water that is

discharging into the feature downgradient of the waste mound.

Table 11: Surface Water PWQO Exceedances Summary Table

Location Parameter PWQO Concentrations Exceeding PWQO
April, August, | October, | January,
2023 2023 2023 2024
SW-1 Iron 0.3 0.069 0.977 1.07 0.263
(adjacent to Total Phosphorus 0.03 0.04 0.09 0.1 <0.1
waste mound) | Aluminum 0.075 0.03 0.1 0.1 0.03
Cyanide 0.005 <0.005 0.006 <0.005 <0.005
SW-2B Iron 0.3 0.157 Dry 0.879 -
(upstream) Total Phosphorus 0.03 0.11 Dry 0.2 -
SW-4 Aluminum 0.075 0.02 Dry 0.08 -
(downstream)
SW-5 Un-ionized 0.02 0.03 Dry Dry -
(upstream) Ammonia
SW-6 Iron 0.3 0.155 Dry 0.5 0.162
(south of Total Phosphorus | 0.03 0.05 Dry 0.2 <0.1
waste)

* - Bold indicates PWQO exceedance

5.5  Surface Water Trigger Mechanism Program

Conditions 13.7 of the June 13, 2016 ECA Amendment required that a surface water
trigger mechanism be developed following two years of monitoring at the new (Phase I1I)
water monitoring stations SW5 and SW6, which was proposed by Golder as part of the
2018 AMR. Their program proposed separate surface water trigger mechanisms for the
Phase I/ II Butternut Creek Wetland Complex downstream stations SW1 and SW4 and
the Phase III downstream station SW6 located in the low lying wetland area southeast of
Phase I1I.

The proposed trigger parameters were noted to be key leachate indicator parameters:
boron, DOC, iron, manganese and unionized ammonia. These parameters have leachate
source concentrations well above background groundwater / surface water concentrations
and / or surface water quality guidelines (i.e. PWQO).

Except for ammonia, the proposed trigger concentrations to be applied to the downstream
surface water stations were set at 95™ percentile of the concentrations obtained for the
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background stations SW2B (Phase I / II Butternut Creek Wetland Complex) and SW5
(Phase III upstream station). The 95t percentile concentration for a given trigger
parameter was noted to be calculated as the average of the concentration data plus two

standard deviations. All of the background concentration data for the spring, summer and
fall events (combined) was used for the calculations. The resulting trigger concentrations
and 2023 concentrations are summarized in the tables below.

Table 12: 2023 Phase I/II Trigger Concentrations
Trigger PWQO Trigger 2023 Concentrations
Parameters Concentrations SW1 SW4
April | August | October | Jan | April | August | October
2024
Boron 0.2 0.04 0.017 | 0.026 0.031 0.006 | 0.033 0.141
DOC 27 17.5 37.4 48.3 13.7 10.5 24.2
Iron 0.3 2.0 0.069 | 0.977 1.07 0.263 | 0.124 Dry 0.294
Manganese 0.87 0.014 | 0.923 0.608 | 0.087 | 0.011 0.025
Ammonia 0.02 0.02 <0.01 | <0.01 | <0.01 |<0.01|<0.01 <0.01
(unionized)
* - all concentrations in mg/L
** - bold indicates PWQO exceedance — bold & underlined indicates trigger exceedance
Table 13: 2023 Phase III Trigger Concentrations
Trigger PWQO Trigger 2023 SW6 Concentrations
Parameters Concentrations April August October January
(mg/L) 2024
Boron 0.2 0.09 0.035 0.032 0.011
DOC 12 9.1 24.5 9.1
Iron 0.3 0.11 0.155 Dry 0.5 0.162
Manganese 0.08 0.011 0.352 0.025
Ammonia 0.02 0.02 <0.01 <0.01 <0.01
(unionized)
* - all concentrations in mg/L
** - bold indicates PWQO exceedance — bold & underlined indicates trigger exceedance
As per the trigger program outlined by Golder, for additional trigger sampling to be
initiated, two consecutive parameter exceedances at a given location need to occur. An
additional sample from the trigger exceedance location within one month is required
following the second exceedance. If the exceedance is still present, then potential
sources of the exceedance need to be assessed within a calendar year. If the
exceedance(s) are determined to be landfill sourced, then MECP should be notified and
an action plan developed. If determined not to be landfill related then the trigger criteria
and / or monitoring locations need to be re-established.
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As noted in the summary of trigger data in Tables 12 and 13, a single parameter
exceedance was noted for manganese at SW1 in August; with two consecutive
exceedances of DOC noted in August and October. Additional trigger sampling was
conducted by the City at SW1 in January 2024 which noted a decrease in DOC
concentration below the trigger concentration limit, thus complying with the trigger
program for 2023.

SW4 had one exceedance of Boron in October and will be monitored in the April
monitoring program for 2024. While SW6 had one exceedance of DOC and one
exceedance of manganese both during the October monitoring event, the parameters
declined below the trigger concentration limit during the additional trigger sampling
program conducted in January 2024. SW6 also had two consecutive parameter
exceedances for iron, which was also exceeded for a third time during the supplementary
trigger sampling program in January 2024. However, despite the three parameter
exceedances of iron it is deemed to not be landfill related. This is due to historic and
current naturally elevated concentrations of iron above the trigger concentration in the
upstream surface water locations of SW2B and SWS5 as well as potential for sediment
entrainment to influence iron concentrations when water levels are shallow. It is
recommended to change the trigger concentration criteria to remove iron as a trigger,
given its prevalence in the naturally occurring surface waters.

Overall, the parameters and concentrations included in the trigger evaluation can be
sourced naturally by the anoxic wetland conditions or through the upward gradients
between the bedrock and overburden at MW29 (i.e. boron). As such, the trigger program
should be evaluated within this context and could potentially be revised in the future if
continued exceedances are readily attributable to natural sources.

5.6  Organic Sampling Results

As part of the monitoring program in 2023, volatile organic compounds (VOC) sampling
was to be completed from the leachate monitoring wells MW 14-I/II/I11. Sampling was
only completed from MW 14-I as MW 14-1 and MW 14-I1I are damaged and cannot be
sampled. No detections for any organic parameter occurred in 2023.

It is recommended that the organic sampling component of the monitoring program be
discontinued.

5.7 Graphical Analysis

An alternate evaluation technique (to identify unique waters) is to compare the major ion
chemistry of different waters or waters that have been mixed with two or more sources.
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A comparison was done of the ratios of major ion constituents between locations in 2023.
The assessment of ratios and plotting on a Piper diagram will show the consistency of the
geochemical signatures and trends that demonstrate mixing or chemical reactions over
time. As a result, the data tends to cluster in one location on the diagram for most
monitors. Any deviation from this cluster can be readily observed and evaluated as a
possible trend or influence from an alternate source (Appendix K).

For reference, MW9, 10, 11, 12, 33 and 34 were utilized for background signatures in
both the bedrock and overburden units. The overburden ground water signature is very
well defined and consistent over time, while the bedrock water quality shows a bit more
variability, which is likely owed to the varying target depths and natural salty waters
observed at some of the locations from the review of the general water quality. The
saline waters are most evident at MW 10, 11-1, 14-1, 26-1, 27-1, 29-1, 33-1 & MW34.
However, as the primary pathway for leachate migration is within the overburden
sediments, the plots allow for very clear definition between natural and leachate
influenced waters surrounding the Site. For instance, many of the proximal locations are
a bit more scattered and / or plot somewhat closer to those observed at the leachate
locations (MW 14), while some of the distant wells do not indicate any observable
variance from the background locations (i.e. MW19 & 27). It should be noted that some
subtle leachate influence was noted to the north at MW30 & 31, as well as to the west at
MW?29 and possibly MW36 & 37, although these signatures plot closer to background
than those observed in the leachate. As such, the anoxic wetland conditions may be
contributing to the signature at MW29, 36 & 37 as the overall water quality does not
suggest leachate impacts. Given the interpreted ground water flow direction and previous
evaluation of the general water quality, this interpretation would seem appropriate.

The surface water stations were also evaluated as the Butternut Creek Wetland Complex
has been interpreted to be a likely discharge point for ground water originating from the
landfill Site. The signatures plotted for both the upstream and downstream locations are
noted to be very similar and are relatively consistent over time. It should also be noted
that the signature is similar to that observed in the background overburden water
monitoring locations, which would attest to the wetland being at least partially ground
water sourced.

5.8  Reasonable Use Policy

Calculations with respect to MECP’s Reasonable Use Policy (RUP) B—7 were performed
using the 2023 monitoring program results at MW 11-II as this location is the furthest
removed upgradient from the landfill, such it is viewed as the most representative
background location. As with the previous AMRs, RUP assessment will focus on the
overburden water quality. Given the relatively poor natural ground water quality in the
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shallow bedrock surrounding the Site (i.e., elevated TDS, chloride, sodium, ammonia-N
and boron at MW33-I & 34-1), drinking water is not considered a reasonable use of the
bedrock ground water.

The MECP’s Reasonable Use Policy states that, in accordance with the appropriate
criteria for particular uses, a change in quality of the groundwater on an adjacent property
will be accepted only as follows:

The quality cannot be degraded by an amount in excess of 50% of the difference
between background and the Ontario Drinking Water Standards for non-health
related parameters and in excess of 25% of the difference between background and
the ODWS for health related parameters. Background is considered to be the quality
of the groundwater prior to any man made contamination.

MOE Procedure B-7-1.(MOE, 1994a)

The maximum concentration of a particular contaminant that is considered acceptable in
the ground water beneath an adjacent property is calculated in accordance with the
following relationship:

Cm

where:

Cot x (G- Co)

maximum concentration accepted

background concentration

Maximum concentration permitted in accordance with the Ontario
Drinking Water Quality Standards

a constant that reduces the contamination to a level that is considered
by the MECPto have a negligible effect on water use.

i.e. 0.5 for non-health related parameters

0.25 for health related parameters.

In 2023, the RUP values were calculated using the values of the background
concentration (Cp). The maximum allowable concentration (C,,) of any particular
parameter was calculated using the background concentration of that parameter from a
monitor upgradient of the Site, the designated ODWQS value for that parameter, and a
constant that reflects whether the parameter is health or aesthetic-related as defined by
the ODWQS. Where background concentrations were less than the laboratory method
detection limit, the method detection limit was used as the background value. The
calculated C,, values for the Site were set as the RUP values.
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As this assessment is based on compliance at the downgradient property boundaries,
MW32-I was used for the north, MW7-1 & 19-1 were used for the south and MW36 and
37 were utilized for the west. Specific exceedances for RUP are illustrated in the

summary chemistry table below.

As with previous years, a number of parameters have exceeded RUP, including hardness,
alkalinity, iron, aluminum, manganese, DOC, TDS and nitrate.

Table 15: Reasonable Use Exceedance Summary Table
Location Parameter ODWQS RUP Concentrations Exceeding
RUP*
April, 2023 | October, 2023

MW7-1 DOC 5 3.5 2.8 7.2
Nitrate 10 4.0 <0.5 7.52
Aluminum 0.1 0.07 0.08 0.03

MW19-1 No Exceedances

MW32-1 Well Destroyed

MW36 Alkalinity 500 349 218 405
TDS 500 368 269 428
DOC 5 3.5 109 214
Hardness 500 361 249 424
Iron 0.3 0.16 0.503 2.22
Manganese 0.05 0.03 0.04 0.084

MW37 Alkalinity 500 349 321 366
TDS 500 368 444 405
DOC 5 3.5 211 59.5
Hardness 500 361 446 389
Aluminum 0.1 0.07 0.12 0.07
Iron 0.3 0.16 2.54 2.99

Notes: All values are in mg/L

* - Concentrations in bold exceed RUP and Underline for ODWQS

Exceedances to the south were limited to aluminum, nitrate and DOC at MW7-1, while no
detections were observed at MW 19-1. Despite these exceedances, the purchase of
additional lands to the south for a Contaminant Attenuation Zone (CAZ) (Figure 2)
represent an attenuation distance of ~600 m to the CAZ boundary, such that it is expected
that these lands would be fully capable of providing the required attenuation. This is

supported by the fact that the concentrations at MW 19-1, which is only 50 m

downgradient of MW7-1 have shown reductions in the concentrations for all leachate
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indicator parameters and only exceed on occasion. It is also noted that the nitrate source
may not be related to the landfill as elevated and variable concentrations have been noted
across the monitoring network including the background location MW11-II and could as
easily be decaying leaf litter given the surrounding natural setting. Elevated nitrate
concentrations can be associated with agricultural fertilizers and/or vegetation decay.
There are some nearby agricultural properties and on a more regional scale, there are
many. As well, the local treed setting surrounding the landfill does contain considerable
seasonal vegetation litter as well as peat all around the Site.

Although RUP compliance can be achieved given the concentrations and attenuation
lands present to the south, a proposed location for a more southwesterly RUP compliance
monitor has been included on Figure 2 to address recent MECP Site inspection
comments.

MW32-I has been destroyed, likely from a fallen tree, and was not sampled during the
2023 sampling program. Historically, exceedances were observed to the north at MW32-
I and include alkalinity, TDS, hardness, iron, manganese and DOC. However, the LIP
concentrations at this location show a significant reduction from those in closer proximity
to the waste mound (MW31-I), with the RUC exceedance parameters are more likely
sourced to the anoxic wetland conditions (iron, manganese & DOC), such that they are
not interpreted to be related to the landfill.

Finally, exceedances were also noted to the west at the recently constructed monitoring
wells MW36 and MW37 which included alkalinity, aluminum, hardness, iron,
manganese, DOC and TDS. However, similar to the northern compliance well, it is
interpreted that natural sources are influencing these locations. The iron, manganese and
DOC are surmised to be sourced to the anoxic conditions of the wetland, which is more
extensive to the west of the landfill. This is supported by the fact that the further
downgradient monitor MW37 shows more elevated concentrations than those closer to
the landfill (MW36 and MW29). This distribution of concentrations would better support
variance of the wetland conditions than influence from the landfill, which would more
likely show a declining trend with distance. With respect to the alkalinity, hardness and
by association TDS exceedances at MW37, these concentrations similarly do not
correlate with those observed further upgradient at MW36 & MW29. Given the
consistency between MW36 and MW29-II1, the water quality at MW37, which is also
screened at a similar shallow overburden depth (<4 m) is reflective of potential natural
variability within the area. A few parameters which assist in this interpretation include
the ammonia and TKN concentrations. Organic nitrogen is calculated as the difference
between the ammonia and TKN values. For leachate impacted waters both the TKN and
ammonia are elevated. For nutrient rich waters, the ammonia is negligible; but the TKN
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is elevated. Another evaluated parameter was the phosphorus concentration. At

MW 14-I11, the typical phosphorus result is minimal. In contrast, wetland monitoring
wells show an elevated phosphorus attributed to the organic decay of vegetation and peat
in the wetland setting. This decaying vegetation also elevates the DOC concentration in
the same way that it shows an elevated organic nitrogen result. Furthermore, there is an
additional 120 m of attenuation lands to the west, which would be more than capable of
providing attenuative capacity for the Site.

Given these items, it is interpreted that the Site is in compliance with RUP at the
northern, western and southern downgradient property boundaries and no further actions
are proposed to address these measured exceedances.

5.9  Gas Monitoring

Landfill gas venting occurs naturally through the landfill cover soils and laterally through
the unsaturated sands along the perimeter of the waste fill area. The potential lateral
extent of subsurface landfill gas migration is typically taken as about 10 times the
thickness of the unsaturated zone. Given that the unsaturated zone thickness is less than
about 2 m along the perimeter of the Phase I/II waste fill area, the potential lateral
migration distance out from the limit of waste is estimated at about 20 m. The nearest
residence is 700 m from the waste fill area. Furthermore, the landfill exists within a
bedrock trough which daylights to the north and south and falls away to the west into the
Butternut Wetland Complex and similarly to the east at the Rockview Road. Based on
the Site setting and landfill orientation within this setting it is our opinion that there will
be no meaningful impacts.

On-Site buildings/structures (i.e., scale house and equipment shelter) are within the
potential zone of landfill gas migration and therefore are constructed as ventilated above
grade structures to minimize the accumulation of landfill gas. Landfill staff measure gas
levels in the on-Site buildings each day during their shift for health and safety as
requested previously by the MECP. To date, no detections in the buildings have
occurred. Historically, no landfill gas monitoring has been undertaken at the Site, with
the exception of a short term monitoring program requested by the MECP which included
landfill gas measurements within the monitoring well network in 2014, 2015 and 2016.
The results indicated negligible values at all wells beyond the waste area and the
requirement was subsequently omitted from the June 2016 amended ECA as a monitoring
requirement.

6.0 Site Operations

As the Site is active, it is accessed by the public at the main entrance gate and
information signage exists which states the hours of operation, permitted users, and types
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of waste accepted at the Site. The facility is approved to accept solid non-hazardous
wastes from the City of Kawartha Lakes, although most of the waste originates from
residents within the local area.

The hours of operation for the Site in 2023 were:

Winter — October 16 to April 30
Wednesdays: 9:00 AM to 5:00 PM
Saturdays: 11:00 AM to 5:00 PM

Summer — May 1 to October 15
Wednesdays: 9:00 AM to 5:00 PM
Saturdays & Sundays: 11:00 AM to 5:00 PM

6.1 2023 Site Maintenance & Activities

The Site inspection logs are included in Appendix J, which were completed as part of the
semi-annual monitoring events. It was noted in the spring that the entrance driveway was
in need of grading as there was multiple pot holes and uneven ground. Minor amounts of
debris were noted along the tree / fence line surrounding the waste mound; however, it is
understood that the City undertakes routine litter collection at all active sites such that
this is not seen as a concern or require any additional actions. Overall, the Site was noted
to be neat and organized with proper waste and diversion material separation occurring.

The monitoring wells were all noted to be in good condition; however, the leachate wells
MW 14-I/II/11I were noted to be difficult to purge due to pipes bent approximately 1-2 m
below grade, with MW 14-1 and MW 14-I1I not able to be purged / sampled in both spring
and fall monitoring events. This also limited the ability to measure water levels of these
monitoring wells in 2023 as the water level meters could not extend beneath these
obstructions at MW14-1 and MW 14-III. Furthermore MW32-I has been destroyed, likely
from a fallen tree, thus sampling during the spring and fall 2023 program was also not
obtainable.

Overall, the reports did not identify any concerns requiring action or mitigation measures,
although consideration to removal of MW 14-1 & 14-II given their compromised
condition and potential conduit of leachate directed into the underlying aquifers. MW14-
IIT could be repaired and maintained to track leachate quality within the waste mound,
along with replacement of MW-32-1.
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6.2 2023 Waste Volumes / Site Capacity

Typically an annual topographic survey is completed at the Site in December that is
utilized for cut and fill calculations in AutoCAD to generate an annual volume estimate.
However, as a result of staff turnover in 2023, this work was not scheduled for end of
year. As such, the estimate for current and remaining capacity was done using an annual
historical average of 5,000 m’,which was based on a waste compaction of 0.5 tonnes/m>
with an annual estimate of 2,500 tonnes (Golder, 2019). Given the total capacity of
Stage 1 of the landfill being estimated at 107,600 m® and the total current waste volume
in that area at 22,620 m’, the remaining capacity is 85,340 m>. With half of the Stage 1
cell currently constructed, only about a third of this capacity (about 36,000 m®) may be
workable before the remaining half of the Stage 1 cell has to be constructed. Based on a
fill rate of approximately 5,000 m® per year, the Stage 1 area of Phase III has a remaining
lifespan of approximately 17 years, while the remaining section of Stage 1 will need to be
constructed in approximately 2-3 years.

6.3  Recyclable Materials Summary

The Site also operates as a waste disposal and recycling transfer site. According to City
records, the following amounts of recyclable materials were received at the Site in 2023.

Table 16: Summary of Recyclable Materials Received in 2023

Item Number of Units Units

Recycling (containers) 10.14 | Tonnes
Recycling (fibres) 15.69 | Tonnes
Leaf and Yard Waste 284.43 | Tonnes
Electronics 17.88 | Tonnes
Scrap Metal 0 | Tonnes
Textiles 1.95 | Tonnes

Based on the diversion quantities listed above, and 1,335 tonnes of waste received in
2023, the total divertible material received at the Site in 2023 was approximately
330 tonnes. Of the material received at the Eldon WDS, approximately 25% of the
material was diverted.

6.4  Compost Operations

Approximately 284 tonnes of leaf and yard waste was received at the Site in 2023. In
accordance with Condition 11.2 of the March 1, 2016 ECA Amendment, only leaf and
yard waste that has been fully composted and cured in accordance with Sections 31 to 33
of Regulation 101/94, Part V — Leaf and Yard Waste Composting Sites, may leave the
Site for use at other sites or by the general public. In 2023, none of the leaf and yard
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waste received was fully composted and diverted from the Site. All material was
partially composted and reused for daily cover mixed with soil at a ratio of 3 parts soil to
1 part screened partially composted material in accordance with Condition 11.7 of the
March 1, 2016 ECA Amendment.

6.5 Active Waste Area

During 2023, the active landfilling area was Stage 1 of Phase III, which was initiated at
the end of 2019. As the new lined cell for Stage 1 of Phase III has a leachate collections
system, the City will be pumping and hauling leachate collected to the Lindsay Sewage
Treatment Facility. During 2023, no leachate was removed from the Site as the levels
within the collection system did not increase to a level where removal was required.

6.5.1 Daily Cover

Daily cover was applied on Wednesdays and Saturdays. These days correspond to the
two days of Site operation each week between October 16 and April 31. During the
period of May 1 and October 15, the Site was open on Wednesday, Saturday, Sunday and
Holiday Mondays and therefore there was one and possibly two operating days that daily
cover was not applied to landfill waste on that day.

Condition 7(8) of the March 1, 2016 ECA permits alternative materials to soil for daily
cover provided that an application with supporting information is provided to the MECP
for review and approval. The alternative daily cover materials must be non-hazardous
and perform at least as well as soil in relation to the following functions:

1)  Control of blowing litter, odours, dust, landfill gas, gulls, vectors, vermin and fires;
2)  Provision of an aesthetic condition of the landfill: and

3) Provision of a suitable surface for equipment access to the active tipping face.

In addition, the alternative daily cover must be compatible with the design of the Site for
ground water protection, leachate management and landfill gas management. In the event
that alternative daily cover materials are used, the ECA requires that a suitable stockpile
of clean granular cover soil equivalent to 20% of the daily cover quantity required
annually be maintained at the Site as a contingency measure.

Alternative daily cover used at the Site has historically consisted of a mix of sand with
finished leaf and yard waste compost. The March 1, 2016 ECA now allows the use of
partially composted leaf and yard waste, wood chips and wood grindings instead of
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finished compost. Partially composted material mixed with sand at a ratio of 1 part
compost to 3 parts sand was used as alternative daily cover throughout 2020.

6.5.2 Interim Cover

In areas where landfilling has been temporarily discontinued for six (6) months or more,
a minimum thickness of 300 mm of soil cover or an approved thickness of alternative
cover must be placed. The March 1, 2016 amendment of the ECA allows, on a two year
trial basis, the use of a mixture of 1 part screened partially composted leaf and yard waste
to 3 parts sand as interim cover. Partially composted leaf and yard waste is defined as
material that has not been composted in strict accordance with Sections 31 to 33 of
Regulation 101/94, Part V-Leaf and Yard Waste Composting Sites. The compost
promotes the establishment of vegetation on the interim cover, which in turn helps to
protect the cover from erosion. The City is currently using this combination of material
for daily and interim cover and has indicated that the material is performing well.

6.5.3 Final Cover

In areas where landfilling has been completed to final contours, final cover consisting of
a minimum 600 mm thick layer of soil of “medium permeability” overlain by 150 mm of
topsoil (vegetative cover) is required by the ECA. The final cover is to be placed
progressively as areas of the landfill reach final contours. To date, final cover has been
placed entirely over the Phase I/II waste area, with the most recent additions taking place
over the central, north and eastern sections of the waste mound in 2021. Vegetation was
noted to continue to establish throughout 2023. It is expected that repairs will be
completed as necessary following this work. It is expected that the application of final
cover will also improve the groundwater quality around the Site as it will reduce leachate
generation.

7.0 Conclusions

Based on the interpretation presented in the above sections, the environmental setting at
the Eldon Landfill Site is well understood based on over 20 years of performance
monitoring. The data trends over this monitoring period have generally yielded a
relatively consistent geochemical signature at most monitoring locations, although some
subtle long term trends are present at select locations owing to the fact that the Site is still
active. More localized trending is present in closer proximity to the waste mound as
anticipated, and is determined to represent changes in the operations within waste mound
over time. Despite these trends, the relative consistency would indicate that underlying
environmental setting has characteristics that facilitate a steady state condition. Results
from monitoring wells to the west appear to illustrate a leachate influence, although at
much lower concentrations than those observed in closer proximity wells. However, a
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careful interpretation of the Site data would suggest that the data more accurately reflects
the wetland setting present in the Butternut Creek Wetland Complex.

Attenuative processes at this Site are pronounced and have abated the influence of the
contaminant plume that is detected downgradient of the landfill. It is also recognized that
the contaminant flux from the landfill Site is rate-limited by the waste permeability and
this mass flux into the underlying aquifer system is limiting and appears to be effectively
dispersed such that a significant contaminant plume away from the landfill Site has not
been measured.

It is our opinion that transverse dispersion of the leachate within the bedrock trough in
the vicinity of the landfill accounts for the detections noted in the overburden to the north
of the waste fill area. However, this transverse migration pathway is limited by the
extent of the bedrock trough within the waste fill area. Therefore, there is no meaningful
concern with contaminant migration to the north or south of the Site based on the existing
geologic setting.

The primary pathway for leachate influenced ground water to migrate from the Site is
within the overburden aquifer unit with a dynamic flow direction that is controlled by the
bedrock trough with ridges to the north and south as well as the presence of the esker
complex that is situated within this trough. As such, ground water originating at the Site
would be directed to the west and to the northwest within the incised bedrock channel
that is cut through this Site. The edge of the bedrock trough to the south also prevents
over burden ground water migration in this direction which is evidenced by the very
limited leachate influence at MW7 and MWS despite their proximal locations to the
waste mound.

Despite the dominant westerly flow path and permeable overburden materials, there is a
significant reduction in leachate indicator parameter concentrations with distance from
the waste mound indicating that the attenuative capacity of the Site is sufficient.

Surface water quality from the Butternut Creek Wetland Complex has also shown to be
relatively consistent over time and only indicates a subtle shift for a couple of parameters
between upstream and downstream locations indicating that the surface water quality
may be influenced very subtly by leachate or some degree of natural variability in the
ground water downgradient of the Site. The surface water system at the Site conveys
excess waters during the Spring and therefore is considered to be a "losing" stream once
it drops into the bedrock trough. The stream displays an ephemeral nature and the
corridor is often dry in the summer months since the granular soils in the trough readily
drain the water course where modern alluvium is thin or absent. The leachate influence
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in surface waters is most evident during dry periods when the surface flow is minimal
creating limited flow within the surface water regime. This coupled with ground water
elevations sufficient to contribute to the stream corridor facilitate this flux reversal
occasionally detected. Overall, the limited concentrations observed at both downstream
locations, the wetland complex provides adequate attenuation to potential leachate
influenced ground water discharge.

The downgradient ground water quality at this Site reflects a wetland environment.
Elevated earth elements like iron and manganese concentrations are the result of the
geochemically reduced conditions created by the fully saturated environment. The
wetland complex is also organically rich and significantly forested. Evidence of this is
measured by both the Organic Nitrogen / Organic Carbon results at ground water
monitoring locations within the wetlands.

Immediately surrounding the landfill (i.e. perimeter), leachate influence will increase the
dissolution potential of naturally occurring metal ions. As such, the dissolved phase
ground water plume attributable to the landfill Site is likely depleted with respect to
dissolved oxygen accounting for the geochemically reduced conditions, similar to the
natural condition noted above owing to the wetland environment. It is expected that the
ground waters discharge to the wetland complex from the landfill and this would result in
a valence change and hence precipitation of the excess iron and manganese at or near the
interface point. The downstream water quality in the wetland would suggest this
interaction has no detrimental effect on the surface water quality based on the monitoring
to date. The net result is that the landfill Site is incapable of influencing the surrounding
natural environment to any measureable extent owing to the geologic setting that exists at
this location. The large Contaminant Attenuation Zone present to the west would also
allow for further attenuation of leachate influence downgradient of the existing
monitoring wells, prior to the western compliance point such that there would be no
expectation of trigger or RUP exceedances at the western property. The natural anoxic
conditions of the Site and nutrient rich peat soils represent the source of the elevated
parameters noted at MW36 and MW37. Similarly, although there are perceived non-
compliance issues to the north of the Site at MW30 & 31 more related to the landfill, the
presence of the bedrock ridge and additional distance to the northern compliance
boundary would limit any non-compliance issues to the north.

8.0 Recommendations

The monitoring program recommended for 2024 is identified in Table 17 and is based on
the current data set and Site understanding and previous AMRs. Given the recent
reductions to the monitoring program with several perimeter monitoring well
decommissions, the proposed program will match closely to what was completed in 2023,
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although it is proposed that a reduction to the number of background locations be targeted
and consideration be given to abandoning the deeper leachate monitoring wells MW 14-1
& 14-11 as they have become compromised and represent conduits for enhanced leachate
migration into the underlying aquifers. MW 14-III could be repaired and maintained as a
leachate monitoring wells to track leachate quality and leachate mound conditions
following formal closure of the Phase I/II area. MW32-I will be in need of replacement.

As for the background locations, there are currently four bedrock and four overburden
locations included in the monitoring program, with several of these having been sampled
for the entire period of record. Given the size of the background data set for both
overburden and bedrock and relatively stability in water quality over time, it is proposed
that water quality samples from the background locations could be limited to a single
sample from both a bedrock and overburden well on an annual basis (i.e. MW11-I & 11-
IT). The remaining background locations could be maintained for ground water level
measurements (i.e., MW9-1, 10-1, 12-1, 33-1, 33-II).

It is noted that other monitoring wells should be considered for removal from the
monitoring program in the near future if leachate conditions stabilize as a result of the
closing and capping of the Phase I/II area. These potential locations include the bedrock
monitoring wells (MW13-1, 16-1, 26-1, 27-1, 28-1 & 29-1) as they do not represent the
primary leachate migration pathway and are known to have natural mineralization as well
as some redundant downgradient monitors where there are intervals at these nested
locations that better represent leachate migration (MW17-11, 26-1I & 29-1I), while MW35
also represents a redundant shallow overburden location given its close proximity to
MW26-I11.

Finally, the sporadic and limited priority pollutant organic detections within the leachate
over the period of record would indicate there is likely a limited organic source with the
landfill. As such, it is proposed that this program could be eliminated or at least curtailed
such that only an annual sample collected from MW 14-III be collected which would
assist to track the potential changes in conditions over time.

The proposed monitoring surface water monitoring program is proposed to remain
similar to what was completed in 2023, although Azimuth supports Golder's previous
recommendation that surface water samples only be collected when flowing conditions
are present as artificially elevated concentrations can develop under stagnant conditions
such that they are not representative water quality and represent conditions that are not
able to be mobilized downstream of the landfill.
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Table 17: Proposed 2024 Monitoring Program

Monitoring Station

Frequency

Parameters

Ground Water

Semi-Annual

Total Kjeldahl Nitrogen (TKN),

MW7-1, MW8-1, MW9-I, (April / May | Nitrate, Nitrite, Ammonia,
MW10, MW12, MW13-I, & September | Alkalinity, Hardness, Chloride,
MW13-1I, MW14-1, MW14-I1, |/ October) Calcium, Magnesium, Total
MW 14-111*, MW16-1, MW 16-11, Phosphorus, Sulfate, Phenols,
MW17-1, MW17-11, MW 18-11, Dissolved Organic Carbon (DOC),
MW19-1, MW25-1, MW25-11, Aluminum, Arsenic, Barium,
MW26-1, MW26-11, MW26-111 Boron, Cadmium, Chromium,
MW27-1, MW27-11, MW27-I11, Cobalt, Copper, Fluoride, Iron,
MW29-1, MW29-11, MW29-I11, Lead, Manganese, Mercury,
MW30-I, MW31-I, MW32-1, Nickel, Potassium, Sodium, Zinc,
MW33-1, MW33-1I, MW35, pH, Conductivity, Total Dissolved
MW36, MW37, MW201 & New Solids (TDS), Chemical Oxygen
Southwest RUP compliance Demand (COD).
MW
* VOCs — annual during Fall event
MWI11-1 & MWI11-1I Annual
(September / | Water Level Measurements
October)
Surface Water Seasonal Total Kjeldahl Nitrogen (TKN),
SW1, SW2B, SW4, SW5 & (April / May, | Nitrate, Nitrite, Ammonia,
SW6 July & Alkalinity, Hardness, Chloride,
September / | Calcium, Magnesium, Total
October) Phosphorus, Sulfate, Phenols,

Samples only
to be
collected
when flowing
conditions
observed

Dissolved Organic Carbon (DOC),
Aluminum, Arsenic, Barium,
Boron, Cadmium, Chromium,
Cobalt, Copper, Fluoride, Iron,
Lead, Manganese, Mercury,
Nickel, Potassium, Sodium, Zinc,
pH, Conductivity, Total Dissolved
Solids (TDS), Chemical Oxygen
Demand (COD), Biochemical
Oxygen Demand (BOD), Free
Cyanide, Colour, Turbidity, Total
Suspended Solids (TSS)

Notes:
program

Bold and underlined monitoring locations could be considered for removal from the
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Overburden Ground Water Quality Data

7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1
PARAMETER UNITS ODWQS RUP PWQO | 13-May-08 | 15-Aug-08 [ 5-Jun-09 4-Aug-09 6-Oct-09 | 10-Jun-10 | 6-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13
Alkalinity mg/L 500 0oG 349 NV 251 273 274 280 281 299 309 275 285 300 310 305
Conductivity uS/cm - - NV 470 515 521 540 542 529 533 553 576 590 620 598
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.25 7.47 7.77 7.64 7.68 7.74 7.78 7.75 7.91 7.9 7.68 7.75
TDS mg/L 500 AO 368 NV 306 335 339 351 352 344 346 313 335 338 361 347
DOC mg/L 5 3.5 NV <1 1.2 <2 1 1 <1 <1 0.9 - 0.9 1 3.2
COD mg/L - - NV 3 3 <1 <2 9 6 <2 10 16 <4.0 13 24
Phenols mg/L - - 0.001 <0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 0.003 <0.0010 <0.0010 < 0.001
Chloride mg/L 250 AO 131 NV 10 8 7 8 10 6 6 5 8 8 10 6
Ammonia, total mg/L - - NV <0.1 <0.1 <0.01 <0.01 <0.01 0.03 <0.01 0.02 1.5 <0.01 0.04 <0.01
Unionized Ammonia mg/L - - 0.02
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1
Sulphate mg/L 500 AO 255 NV 8 9 9 10 14 11 9 9 9 10 12 9
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 14 1.2 11 1.2 15 1.8 1.8 1.5 1.5 1.4 15 14
Bromide mg/L - - NV - - - - - <0.1 - <1 <1 <1.0 <1.0 <04
TKN mg/L - - NV <0.1 0.2 0.1 <0.1 <0.1 0.1 0.1 0.2 2 0.41 0.51 0.14
Hardness mg/L 500 0oG 361 NV 255 281 281 288 294 297 320 280 300 300 320 340
Aluminum mg/L 0.1 oG 0.07 0.075 0.02 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.0050 <0.0050 0.04
Antimony mg/L 0.006 IMAC | 0.002 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005 <0.00050 <0.00050 < 0.0001
Arsenic mg/L 0.025 IMAC | 0.006 0.005 <0.01 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 < 0.0001
Barium mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.09 0.11 0.1 0.12 0.12
Beryllium mg/L - - 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 <0.00050 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.03 0.04 0.031 0.061 0.037
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 <0.0001 <0.0001 < 0.0001 < 0.0001 0.0004 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 | < 0.00002
Calcium mg/L - - NV 86 93 96 96 98 100 108 97 100 100 110 115
Chromium mg/L 0.05 MAC | 0.013 0.001 0.0005 0.0005 0.0004 0.0003 0.0003 0.0003 0.0005 <0.005 <0.005 <0.0050 - 0.0004
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0005 <0.0005 <0.00050 <0.00050 0.0001
Copper mg/L 1 AO 0.5 0.005 0.0012 0.0005 0.001 0.0002 0.0012 0.0006 0.0021 0.002 0.001 0.0015 0.0017 0.001
Iron mg/L 0.3 AO 0.16 0.3 0.15 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 < 0.005
Lead mg/L 0.01 MAC | 0.003 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.00050 <0.00050 [ < 0.00002
Magnesium mg/L - - NV 10 12 10 12 12 11 13 10 12 12 14 12.4
Manganese mg/L 0.05 AO 0.03 NV <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 0.00002 <0.00005 [ <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00001 <0.00001 <0.00001 <0.00001 | < 0.00002
Molybdenum mg/L - - 0.04 <0.002 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.0005 <0.00050 <0.00050 < 0.0001
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.001 <0.001 <0.0010 <0.0010 <0.01
Potassium mg/L - - NV 1.3 2 1.4 1.8 2 1.5 1.8 1.3 1.8 15 2.1 15
Phosphorus-Total mg/L - - 0.03 <0.01 0.33 <0.01 <0.01 <0.01 <0.01 <0.02 0.14 0.75 <0.10 0.23 0.22
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001
Silver mg/L - - 0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 | < 0.00002
Sodium mg/L 200 AO 105 NV 9 11 8 11 11 10 11 8 11 9.5 14 13.7
Strontium mg/L - - NV 0.112 0.118 0.111 0.106 0.102 0.114 0.146 0.14 0.14 0.15 0.15 -
Thallium mg/L - - 0.0003 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 <0.00005 | <0.000050 [ <0.000050 [ < 0.00005
Vanadium mg/L - - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.00050 <0.00050 0.0037
Zinc mg/L 5 AO 25 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.006 <0.005 <0.0050 <0.0050 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV - - - - - - - - - 10.6 7.8 9
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 - - - - - - - - - 7.11 7.73 8.04
Field Conductivity uS/cm - - NV - - - - - - - - - 589 670 622
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Overburden Ground Water Quality Data

7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1
PARAMETER UNITS OoDWQS RUP PWQO | 29-Oct-13 | 1-May-14 | 24-Sep-14 | 27-Apr-15 | 5-Oct-15 | 25-Apr-16 | 19-Oct-16 | 12-Apr-17 | 5-Oct-17 [ 10-Apr-18 [ 1-Oct-18 [ 22-Apr-19
Alkalinity mg/L 500 0oG 349 NV 321 287 295 271 301 248 264 281 223 270 223 291
Conductivity uS/cm - - NV 662 575 629 548 654 625 629 636 822 680 724 715
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.77 7.86 7.87 7.85 7.73 7.75 7.72 7.85 7.85 7.94 7.89 7.8
TDS mg/L 500 AO 368 NV 371 318 341 311 371 320 311 337 365 338 340 379
DOC mg/L 5 35 NV - 2.2 3.6 2.6 2 2.4 3.5 3.3 6.5 4.5 8.5 5
COD mg/L - - NV 7 <5 <5 <5 <5 5 10 <5 21 <5 27 10
Phenols mg/L - - 0.001 <0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.009 < 0.001 0.004 < 0.001 < 0.002 < 0.002
Chloride mg/L 250 AO 131 NV 7 6 9 7 15 35 21 21 62 25.2 55.7 29.5
Ammonia, total mg/L - - NV < 0.005 <0.01 0.04 0.08 0.06 0.05 0.1 0.04 0.05 0.09 0.06 0.08
Unionized Ammonia mg/L - - 0.02 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV 0.1 <0.1 <0.1 0.1 0.2 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 12 10 13 11 13 11 10 16 21 18 21 22
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 <0.05 0.07 0.07 0.07
Nitrate (N) mg/L 10 MAC 4.0 NV 1.9 17 2 2 2.9 2.7 21 2.7 16.9 5.48 14 4.18
Bromide mg/L - - NV <04 <04 <04 <04 <04 <04 -
TKN mg/L - - NV <0.1 0.3 0.2 0.4 0.4 0.4 0.4 0.3 0.9 0.5 2.2 0.7
Hardness mg/L 500 0oG 361 NV 357 291 322 288 350 273 265 284 362 314 308 348
Aluminum mg/L 0.1 0oG 0.07 0.075 0.04 0.02 0.03 0.03 0.03 0.03 0.03 0.07 0.09 0.05 0.08 0.07
Antimony mg/L 0.006 IMAC | 0.002 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0003 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC | 0.006 0.005 < 0.0001 < 0.0001 0.0016 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 < 0.0001 0.0001 < 0.0001
Barium mg/L 1 MAC 0.3 NV 0.14 0.08 0.12 0.11 0.14 0.08 0.1 0.14 0.15 0.121 0.12 0.135
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002
Boron mg/L 5 IMAC 1.3 0.2 0.057 0.025 0.046 0.044 0.045 < 0.005 0.034 0.046 0.033 0.044 0.034 0.059
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014 | <0.000015 | < 0.000015
Calcium mg/L - - NV 122 99.9 110 99 120 93 90 96 123 107 105 119
Chromium mg/L 0.05 MAC | 0.013 0.001 0.007 < 0.0002 0.0012 0.0026 0.0028 < 0.0002 0.001 0.0171 <0.001 <0.001 <0.001 <0.001
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.01 0.01
Copper mg/L 1 AO 0.5 0.005 0.0011 0.0015 0.0012 0.0008 0.0026 0.001 0.0012 0.001 0.0018 0.0015 0.0045 0.0026
Iron mg/L 0.3 AO 0.16 0.3 0.11 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.01 < 0.005 0.01 0.071 < 0.005
Lead mg/L 0.01 MAC | 0.003 0.005 < 0.00002 0.00003 < 0.00002 0.00008 0.00006 < 0.00002 0.00008 <0.00002 | <0.00002 | <0.00002 0.00013 < 0.00002
Magnesium mg/L - - NV 12.9 10.1 11.5 10.2 12.3 9.6 9.9 11 13.3 11.3 11 12.2
Manganese mg/L 0.05 AO 0.03 NV <0.001 <0.001 <0.001 0.03 0.001 <0.001 0.004 0.001 <0.001 <0.001 0.008 <0.001
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00003 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002
Molybdenum mg/L - - 0.04 < 0.0001 0.0001 < 0.0001 0.0002 0.0001 0.0002 0.0002 0.0002 0.0001 < 0.0001 0.0002 0.0001
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.8 1.3 1.9 1.5 2.3 1.4 25 15 2 15 2 1.7
Phosphorus-Total mg/L - - 0.03 0.31 0.15 0.08 0.14 0.11 0.24 0.19 0.18 0.22 0.13 0.25 0.09
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 < 0.001 <0.001
Silver mg/L - - 0.0001 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 [ <0.00002 < 0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 14.4 10.5 9.7 11.3 14.5 8.8 9 10 10.3 12.9 11.4 20
Strontium mg/L - - NV - - 0.16 0.16 0.19 0.14 0.14 0.13 0.18 0.141 0.148 0.169
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 [ <0.00005 [ <0.00005
Vanadium mg/L - - 0.006 0.0018 0.0035 0.0062 0.0026 0.0011 0.0008 0.001 0.0008 0.0011 0.0002 0.0003 0.0002
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 0.007 0.007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 10.6 7.8 13.2 8.9 11.5 4.8 13 7.3 12.2 7.9
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.35 8 7.74 7.76 7.41 8.05 7.7 8.21 7.52 7.94 7.89 7.61
Field Conductivity uS/icm - - NV 650 670 670 620 490 375 435 453 705 622 635 780
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Overburden Ground Water Quality Data

7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 7-1 8-l 8-l 8-l
PARAMETER UNITS ODWQS RUP PWQO 8-Oct-19 13-Apr-20 | 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 13-May-08 | 16-Aug-08 [ 25-May-09
Alkalinity mg/L 500 0oG 349 NV 257 253 241 282 282 277 294 265 282 182 170 164
Conductivity uS/cm - - NV 659 663 587 648 590 643 668 596 649 352 348 321
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.78 7.81 7.88 7.96 7.66 7.6 7.82 7.82 7.68 7.24 7.59 7.9
TDS mg/L 500 AO 368 NV 324 327 309 332 337 329 358 303 337 229 226 209
DOC mg/L 5 3.5 NV 8.1 4.2 6.3 6.2 5.9 3.5 4 2.8 7.2 <1 1.2 1
COD mg/L - - NV 14 8 13 17 11 12 8 12 11 2 3 7
Phenols mg/L - - 0.001 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 <0.001 0.002 <0.001 < 0.001
Chloride mg/L 250 AO 131 NV 26.4 25.8 17 15.4 17.3 13 14.4 10.3 13.1 7 6 5
Ammonia, total mg/L - - NV 0.12 <0.01 0.08 0.04 0.18 0.55 0.05 0.16 0.28 <0.1 <0.1 0.03
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 19 23 20 18 25 22 19 19 19 12 10 7
Nitrite (N) mg/L 1 MAC 0.3 NV <0.05 <0.05 <0.05 <0.05 0.1 <0.05 <0.05 <0.5 0.13 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 6.71 4.45 4.36 4.38 3.61 3.22 5.82 <0.5 7.52 0.6 0.4 <0.1
Bromide mg/L - - NV - - <0.1
TKN mg/L - - NV 0.7 0.5 0.7 0.5 0.6 0.7 0.5 0.4 0.7 0.1 <0.1 <0.1
Hardness mg/L 500 0oG 361 NV 281 292 288 297 288 290 340 267 311 198 184 177
Aluminum mg/L 0.1 0oG 0.07 0.075 0.17 0.06 0.04 0.06 0.06 0.03 0.04 0.08 0.03 0.02 <0.01 <0.01
Antimony mg/L 0.006 IMAC | 0.002 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01
Arsenic mg/L 0.025 IMAC | 0.006 0.005 0.0002 < 0.0001 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01
Barium mg/L 1 MAC 0.3 NV 0.111 0.11 0.124 0.118 0.131 0.127 0.158 0.107 0.161 <0.1 <0.1 <0.1
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.1 <0.1 <0.1
Boron mg/L 5 IMAC 1.3 0.2 0.052 0.063 0.079 0.067 0.076 0.09 0.098 0.066 0.099 <0.1 <0.1 <0.1
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 | <0.000015 | <0.000015 | <0.000015 | <0.000015 | <0.000015 | < 0.000015 | < 0.000010 | < 0.000010 | <0.000015 <0.0001 <0.0001 < 0.0001
Calcium mg/L - - NV 96.5 98.6 98.3 101 97.9 97.7 115 90.2 104 67 62 60
Chromium mg/L 0.05 MAC | 0.013 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0005 0.0011 0.0004
Chromium (VI) mg/L - <0.001 <0.001 <0.001 <0.01
Cobalt mg/L - - 0.0009 < 0.005 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0003 <0.0003 <0.0003 < 0.0003
Copper mg/L 1 AO 0.5 0.005 0.0067 0.0025 0.0067 0.0044 0.0036 0.0029 0.0033 0.002 0.0039 0.0009 0.001 0.0009
Iron mg/L 0.3 AO 0.16 0.3 0.629 < 0.005 0.012 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 0.1 <0.1 <0.1
Lead mg/L 0.01 MAC | 0.003 0.005 0.00132 0.00004 0.0001 0.00007 < 0.00002 0.00004 0.00003 < 0.00002 0.00003 <0.001 <0.001 <0.001
Magnesium mg/L - - NV 9.7 11 10.3 10.8 10.5 11.1 12.7 10.1 12.3 7 7 7
Manganese mg/L 0.05 AO 0.03 NV 0.043 <0.001 0.002 <0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.01 <0.01 <0.01
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 0.00003 <0.00005 0.00003
Molybdenum mg/L - - 0.04 0.0002 0.0003 0.0003 0.0002 0.0003 0.0003 0.0002 0.0003 0.0003 <0.002 <0.002 < 0.002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0007 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.9 1.4 2.3 1.7 2.4 2.3 2.7 1.6 4.1 0.7 1.1 0.7
Phosphorus-Total mg/L - - 0.03 0.08 0.06 0.04 0.09 0.05 0.04 0.08 <0.01 0.05 <0.01 0.05 0.02
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.01 <0.01
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 15.4 15.7 16.7 15.3 14.2 16.5 17.4 11 10.2 4 5 4
Strontium mg/L - - NV 0.143 0.144 0.132 0.144 0.142 0.142 0.166 0.126 0.164 0.098 0.085 0.083
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 < 0.005 < 0.00005 | <0.00005 0.0004 <0.0003 < 0.0003
Vanadium mg/L - - 0.006 0.0011 0.0003 0.0004 0.0002 0.0002 0.0003 0.0003 < 0.0004 0.0003 <0.001 <0.001 <0.001
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.006 <0.01 <0.01 <0.01
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 11.9 7.6 12 5 11.2 8 13.1 6.7 11.9 - - -
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.66 7.14 7.63 7.88 7.75 8.1 7.6 7.9 7.74 - - -
Field Conductivity uS/icm - - NV 491 595 500 630 600 650 800 556 721 - - -
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Overburden Ground Water Quality Data

8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l
PARAMETER UNITS ODWQS RUP PWQO 4-Aug-09 6-Oct-09 | 10-Jun-10 | 15-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 [ 3-Jun-13 | 29-Oct-13 | 1-May-14 | 24-Sep-14
Alkalinity mg/L 500 0oG 349 NV 160 165 192 186 244 221 220 230 210 206 198 196
Conductivity uS/cm - - NV 354 330 362 326 487 438 420 450 431 440 405 422
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.62 7.78 7.87 7.95 7.91 8.04 7.97 7.75 7.86 7.96 7.9 8.06
TDS mg/L 500 AO 368 NV 230 215 235 212 275 253 247 265 243 238 219 224
DOC mg/L 5 35 NV 1 1 1 <1 11 - 0.7 0.7 2.4 - 1.8 2.4
COD mg/L - - NV <2 7 7 <2 <4 8 10 43 32 8 <5 <5
Phenols mg/L - - 0.001 <0.001 <0.001 < 0.001 < 0.001 <0.001 <0.001 <0.0010 <0.0010 < 0.001 < 0.001 < 0.001 < 0.001
Chloride mg/L 250 AO 131 NV 5 6 5 4 4 4 3 4 4 4 4 5
Ammonia, total mg/L - - NV <0.01 <0.01 0.07 <0.05 <0.05 0.5 0.01 0.04 <0.01 < 0.005 0.04 0.04
Unionized Ammonia mg/L - - 0.02
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 0.1 0.1 <0.1
Sulphate mg/L 500 AO 255 NV 8 11 17 8 8 8 9 10 11 9 7 9
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 4 0.3 0.4 0.2 0.4 0.5 0.53 1.2 1.1 1 0.9 1
Bromide mg/L - - NV - - <0.1 - <1 <1 <1.0 <1.0 <04 <04 <04 <04
TKN mg/L - - NV 0.2 <0.1 <0.1 0.1 <2 3 0.5 0.22 0.15 <0.1 0.3 0.2
Hardness mg/L 500 0oG 361 NV 181 176 202 223 270 240 240 250 248 241 215 221
Aluminum mg/L 0.1 0oG 0.07 0.075 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.0050 <0.0050 0.03 0.03 0.02 0.02
Antimony mg/L 0.006 IMAC | 0.002 0.02 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005 <0.00050 <0.00050 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC | 0.006 0.005 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0002 < 0.0001 0.0001 0.0016
Barium mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 0.054 0.056 0.048 0.058 0.06 0.06 0.04 0.05
Beryllium mg/L - - 1.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 <0.00050 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 <0.1 <0.1 <0.1 <0.1 0.017 0.02 0.021 0.017 0.018 0.021 < 0.005 0.015
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 | <0.00002 [ <0.00002 0.00005 < 0.00002
Calcium mg/L - - NV 61 59 68 76 91 80 78 81 82.9 80.8 73.3 74.2
Chromium mg/L 0.05 MAC | 0.013 0.001 0.0003 0.0002 0.0005 < 0.0001 <0.005 <0.005 <0.0050 - < 0.0002 0.004 < 0.0002 0.001
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0005 <0.0005 <0.00050 <0.00050 < 0.0001 < 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 0.0015 0.001 < 0.0001 0.0033 0.001 <0.001 <0.0010 <0.0010 0.0006 0.0004 0.0011 0.0006
Iron mg/L 0.3 AO 0.16 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 < 0.005 < 0.005 < 0.005 < 0.005
Lead mg/L 0.01 MAC | 0.003 0.005 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.00050 <0.00050 [ <0.00002 [ <0.00002 0.00002 < 0.00002
Magnesium mg/L - - NV 7 7 8 8 9.9 9.8 10 10 10 9.4 7.7 8.7
Manganese mg/L 0.05 AO 0.03 NV <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 < 0.001 <0.001
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 [ <0.00002 | <0.00002 | <0.00002 0.00001 0.00001 <0.00001 <0.00001 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002
Molybdenum mg/L - - 0.04 < 0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.0005 <0.00050 <0.00050 0.0002 0.0002 0.0002 0.0003
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.001 <0.001 <0.0010 <0.0010 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.1 1.2 0.8 1.2 0.79 1.2 0.93 14 1 14 0.7 14
Phosphorus-Total mg/L - - 0.03 <0.01 <0.01 <0.01 0.006 2.1 1.7 <0.10 0.37 0.68 0.9 2.52 1.01
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 < 0.001 <0.001
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002
Sodium mg/L 200 AO 105 NV 5 4 3 3 3 3 3 4 3.6 4.3 2.6 3.3
Strontium mg/L - - NV 0.096 0.08 0.092 0.096 0.15 0.13 0.12 0.14 - - - 0.14
Thallium mg/L - - 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 <0.00005 | <0.000050 [ <0.000050 [ < 0.00005 [ <0.00005 [ <0.00005 [ <0.00005
Vanadium mg/L - - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 0.00068 0.00052 0.0028 0.0012 0.0025 0.0046
Zinc mg/L 5 AO 25 0.02 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 0.012 <0.0050 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV - - - - - - 8.6 11.1 7.7 9.8 6.2 12.8
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 - - - - - - 7.55 8.13 8.46 7.73 8.21 7.74
Field Conductivity uS/icm - - NV - - - - - - 443 490 455 455 460 450
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Overburden Ground Water Quality Data

8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l 8-l
PARAMETER UNITS OoDWQS RUP PWQO | 27-Apr-15 | 5-Oct-15 | 25-Apr-16 | 19-Oct-16 | 12-Apr-17 | 5-Oct-17 | 10-Apr-18 | 1-Oct-18 [ 22-Apr-19 [ 8-Oct-19 [ 13-Apr-20 [ 14-Oct-20
Alkalinity mg/L 500 0oG 349 NV 194 202 198 203 204 196 194 224 209 226 400 365
Conductivity uS/cm - - NV 409 450 424 430 437 412 452 791 429 493 1090 916
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.94 7.9 7.96 8.18 8.17 8.08 8.06 7.74 7.71 7.71 7.69 7.55
TDS mg/L 500 AO 368 NV 225 249 230 226 244 212 242 407 234 263 686 551
DOC mg/L 5 35 NV 1.8 0.8 0.8 0.9 1.2 15 1.5 21 1.3 2.4 3.1 3
COD mg/L - - NV <5 <5 <5 40 41 21 <5 7 15 <5 5 46
Phenols mg/L - - 0.001 <0.001 <0.001 < 0.001 < 0.001 < 0.001 0.004 < 0.001 < 0.002 <0.002 < 0.002 < 0.002 < 0.002
Chloride mg/L 250 AO 131 NV 10 12 8 6 6 4 20.5 89.7 5.5 3.9 6.8 21.8
Ammonia, total mg/L - - NV 0.08 0.01 0.03 0.04 0.03 <0.01 0.14 0.03 0.8 0.09 0.03 0.03
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV 0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 9 9 10 11 12 7 9 35 16 19 192 95
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 0.2 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC 4.0 NV 1 0.9 1.3 15 1.7 1.2 1.73 1.15 1.03 1.48 1.95 1.48
Bromide mg/L - - NV <04 <04 <04 -
TKN mg/L - - NV 0.3 0.2 0.2 0.4 0.4 0.2 0.2 0.4 1.3 0.3 0.4 0.6
Hardness mg/L 500 0oG 361 NV 216 246 217 195 241 208 243 332 226 247 601 503
Aluminum mg/L 0.1 0oG 0.07 0.075 0.02 0.02 0.02 0.05 0.04 0.06 0.06 0.07 0.04 0.06 0.1 0.07
Antimony mg/L 0.006 IMAC | 0.002 0.02 < 0.0001 0.0002 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 0.0005
Arsenic mg/L 0.025 IMAC | 0.006 0.005 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0005 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001
Barium mg/L 1 MAC 0.3 NV 0.05 0.06 0.04 0.05 0.07 0.06 0.053 0.101 0.042 0.063 0.137 0.153
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002 < 0.002 < 0.002 <0.002
Boron mg/L 5 IMAC 1.3 0.2 0.011 0.015 < 0.005 0.014 0.02 0.033 0.018 0.173 0.024 0.03 0.353 0.559
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014 | <0.000015 | <0.000015 | < 0.000015 | < 0.000015 | < 0.000015
Calcium mg/L - - NV 73.1 82.8 73.6 62.9 81.8 68.9 81.7 113 70.1 83.7 208 174
Chromium mg/L 0.05 MAC | 0.013 0.001 0.002 0.002 < 0.0002 0 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.0001 0.0004 < 0.005 < 0.005 0.0008
Copper mg/L 1 AO 0.5 0.005 0.0012 0.0008 0.0005 0.0007 0.001 0.0007 0.0003 0.0012 0.0005 0.0006 0.002 0.0026
Iron mg/L 0.3 AO 0.16 0.3 < 0.005 < 0.005 < 0.005 < 0.005 0.01 0.01 < 0.005 0.01 0.021 < 0.005 0.007 0.045
Lead mg/L 0.01 MAC | 0.003 0.005 0.00006 <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00002 < 0.00002 | <0.00002 0.00003 < 0.00002 0.00006 0.00007
Magnesium mg/L - - NV 8 9.5 8.2 9.2 8.9 8.6 9.34 12.1 12.3 9.27 19.7 16.6
Manganese mg/L 0.05 AO 0.03 NV <0.001 <0.001 <0.001 0 <0.001 0 <0.001 0.0045 0.002 0.001 <0.001 0.011
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002
Molybdenum mg/L - - 0.04 0.0004 0.0003 0.0002 0.0003 0.0003 0.0003 0.0001 0.0003 0.0002 0.0003 0.0001 0.0002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 0.8 1.5 0.9 1.1 0.9 1.4 1 1.6 1.6 1.3 1.3 1.6
Phosphorus-Total mg/L - - 0.03 0.99 1.84 3.02 1.2 3.45 1.32 1.14 0.9 8.82 1.61 2.05 1.74
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silver mg/L - - 0.0001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 2.9 7.9 5.7 6.8 3.9 4.1 35 21.6 3.4 9.9 17.9 25
Strontium mg/L - - NV 0.13 0.16 0.13 0.11 0.13 0.13 0.14 0.221 0.241 0.153 0.349 0.28
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 [ <0.00005 [ <0.00005
Vanadium mg/L - - 0.006 0.0017 0.0009 0.0009 0.0009 0.0002 0.0011 0.0003 0.0003 <0.0001 0.0003 0.0003 0.0002
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.005 < 0.005 0.016
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 6.7 12.5 6 12 6.4 13.4 8.5 11.8 8.8 11.9
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 8 7.76 8.12 7.82 7.91 7.91 8.06 7.74 7.47 7.48 6.14 7.37
Field Conductivity uS/icm - - NV 460 345 330 400 343 365 465 763 540 485 1037 820
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Overburden Ground Water Quality Data DUP

8-l 8-l 8-l 8-l 8-l 8-l 8-l 9-1 9-1 9-1 9-1 9-1
PARAMETER UNITS ODWQS RUP PWQO | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 12-Oct-23 | 13-May-08 | 16-Aug-08 | 5-Jun-09 4-Aug-09 6-Oct-09
Alkalinity mg/L 500 0oG 349 NV 421 377 438 345 436 465 475 268 257 239 243 267
Conductivity uS/cm - - NV 936 948 1030 917 959 1120 1120 501 498 473 472 504
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.78 7.73 7.7 7.76 7.48 7.26 7.53 7.11 7.56 7.8 7.68 7.58
TDS mg/L 500 AO 368 NV 562 610 605 526 542 602 602 326 324 307 307 328
DOC mg/L 5 3.5 NV 5.2 5 5.3 1.3 2.3 7.2 7.1 1 1.6 3 1 1
COoD mg/L - - NV 14 <3 16 5 20 10 20 3 4 1 <2 7
Phenols mg/L - - 0.001 < 0.002 < 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.001
Chloride mg/L 250 AO 131 NV 17.1 42.7 43.6 49.3 21.3 50.6 45.3 7 7 6 7 7
Ammonia, total mg/L - - NV 0.02 0.14 0.57 0.05 0.34 0.12 0.14 <0.1 <0.1 <0.01 0.11 <0.01
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1 <0.1 0.1
Sulphate mg/L 500 AO 255 NV 74 108 83 78 43 79 71 18 17 16 17 18
Nitrite (N) mg/L 1 MAC 0.3 NV <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 1.55 1.16 1.53 1.06 1.57 1.97 2.07 0.2 0.8 0.4 <0.1 <0.1
Bromide mg/L - - NV - - - - -
TKN mg/L - - NV 0.5 1.1 0.7 0.6 0.7 0.6 0.7 <0.1 0.1 0.3 0.2 <0.1
Hardness mg/L 500 0oG 361 NV 514 508 485 423 538 559 586 271 286 255 266 288
Aluminum mg/L 0.1 0oG 0.07 0.075 0.1 0.1 0.04 0.04 0.1 0.06 0.07 0.03 0.01 0.03 <0.01 <0.01
Antimony mg/L 0.006 IMAC | 0.002 0.02 < 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic mg/L 0.025 IMAC | 0.006 0.005 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01
Barium mg/L 1 MAC 0.3 NV 0.137 0.178 0.152 0.148 0.128 0.191 0.201 <0.1 <0.1 <0.1 <0.1 <0.1
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.0001 <0.1 <0.1 <0.1 <0.1 <0.1
Boron mg/L 5 IMAC 1.3 0.2 0.577 0.919 0.707 0.533 0.357 0.493 0.545 <0.1 <0.1 <0.1 <0.1 <0.1
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 | <0.000015 | <0.000015 | <0.000015 | <0.000010 | <0.000010 | <0.000015 | <0.000015 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001
Calcium mg/L - - NV 178 171 161 142 182 188 195 82 86 79 75 89
Chromium mg/L 0.05 MAC | 0.013 0.001 0.001 <0.001 <0.001 <0.001 < 0.001 <0.001 <0.001 0.0006 0.0007 0.0001 0.0001 0.0002
Chromium (VI) mg/L - <0.001 <0.001 0.002 <0.01 <0.01
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 0.005 < 0.005 0.0016 0.0016 0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003
Copper mg/L 1 AO 0.5 0.005 0.0033 0.0045 0.0037 0.0042 0.0019 0.0057 0.0057 0.0018 0.0003 0.0002 < 0.0001 < 0.0001
Iron mg/L 0.3 AO 0.16 0.3 0.034 < 0.005 < 0.005 < 0.005 < 0.005 0.017 0.008 0.2 <0.1 <0.1 <0.1 <0.1
Lead mg/L 0.01 MAC | 0.003 0.005 0.00008 < 0.00002 | <0.00002 0.00003 < 0.00002 0.00004 0.00003 <0.001 <0.001 <0.001 <0.001 <0.001
Magnesium mg/L - - NV 16.7 19.5 20.4 16.5 20.1 21.6 23.9 16 17 14 19 16
Manganese mg/L 0.05 AO 0.03 NV 0.003 0.05 0.009 0.039 <0.001 0.044 0.061 <0.01 0.03 0.01 0.03 0.01
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 <0.00002 0.00002 <0.00005 0.00003 < 0.00002 | <0.00002
Molybdenum mg/L - - 0.04 < 0.0001 0.0002 0.0002 0.0003 0.0001 0.0002 0.0002 <0.002 <0.002 < 0.002 < 0.002 < 0.002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 0.003 0.0031 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.4 2.6 1.8 2.4 1.1 2.3 2.6 2 2.7 1.8 2.9 2
Phosphorus-Total mg/L - - 0.03 1.04 1.27 1.27 0.03 0.73 0.71 0.83 <0.01 0.04 <0.01 <0.01 <0.01
Selenium mg/L 0.01 MAC 0.003 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 <0.01 <0.01
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 22.6 40.3 32.6 29.8 12.7 29.6 33.7 5 6 4 6 5
Strontium mg/L - - NV 0.311 0.373 0.319 0.297 0.305 0.365 0.41 0.307 0.349 0.262 0.486 0.202
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 <0.00005 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003
Vanadium mg/L - - 0.006 0.0003 0.0002 0.0003 0.0003 0.0003 0.0003 0.0003 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.006 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01
TSS mg/L - - - NV 2180 5600 5000 3180 3880 11300
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005
BOD(5 day) mg/L - - - NV <6 5.9 <3 <3 <3 <3
Field Temperature °C - AO - NV 5.7 11.1 7.7 13.1 8.1 13.2 13.2 - - - - -
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.56 7.34 7.13 6.98 7.36 7.18 7.18 - - - - -
Field Conductivity uS/icm - - NV 910 1000 1009 959 832 974 974 - - - - -
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Overburden Ground Water Quality Data

9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1
PARAMETER UNITS ODWQS RUP PWQO 10-Jun-10 | 12-Oct-10 | 12-May-11 [ 8-Nov-11 | 19-Apr-12 | 29-Oct-12 3-Jun-13 29-Oct-13 | 1-May-14 | 24-Sep-14 | 27-Apr-15 5-Oct-15
Alkalinity mg/L 500 0oG 349 NV 222 257 253 268 280 280 235 229 217 300 268 245
Conductivity uS/cm - - NV 421 419 509 531 520 520 474 481 456 604 513 495
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.91 7.73 7.89 7.99 7.9 7.85 7.77 7.93 7.89 7.91 7.81 7.89
TDS mg/L 500 AO 368 NV 274 272 276 293 282 307 242 259 242 321 277 272
DOC mg/L 5 3.5 NV <1 <1 1.3 1.4 1.2 1.4 3.3 - 1.9 4.7 3.2 1
COoD mg/L - - NV 8 4 79 12 <4.0 71 156 12 120 121 <5 <5
Phenols mg/L - - 0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Chloride mg/L 250 AO 131 NV 8 6 5 6 5 4 5 4 5 4 4 4
Ammonia, total mg/L - - NV 0.16 <0.05 0.06 <0.1 0.04 0.13 <0.01 0.01 0.05 0.07 0.25 0.06
Unionized Ammonia mg/L - - 0.02
Fluoride mg/L 2.4 MAC 0.7 NV 0.2 0.1 0.1 0.1 <0.10 0.11 0.3 0.2 0.2 0.2 0.2 0.2
Sulphate mg/L 500 AO 255 NV 21 14 12 12 10 15 16 17 18 13 12 15
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.01 0.03 <0.010 <0.010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 0.3 0.2 0.4 0.2 0.2 0.3
Bromide mg/L - - NV <0.1 - <1 <1 <1.0 <1.0 <04 <04 <04 <04 <04 <04
TKN mg/L - - NV 0.3 0.2 <2 1.7 0.49 <0.50 (2) 0.52 0.1 0.9 0.8 0.6 0.4
Hardness mg/L 500 0oG 361 NV 233 306 250 270 240 290 207 257 226 322 260 270
Aluminum mg/L 0.1 0oG 0.07 0.075 <0.01 0.01 0.005 <0.005 <0.0050 0.0061 0.13 0.03 0.02 0.03 0.02 0.02
Antimony mg/L 0.006 IMAC | 0.002 0.02 <0.01 <0.01 <0.005 <0.0005 <0.00050 <0.00050 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001
Arsenic mg/L 0.025 IMAC | 0.006 0.005 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0003 < 0.0001 < 0.0001 0.0016 0.0001 < 0.0001
Barium mg/L 1 MAC 0.3 NV <0.1 <0.1 0.05 0.059 0.036 0.054 0.03 0.06 0.04 0.07 0.05 0.06
Beryllium mg/L - - 1.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 <0.00050 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 <0.1 <0.1 0.031 0.03 0.031 0.032 0.011 0.044 0.019 0.036 0.028 0.045
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 < 0.0001 0.0196 <0.0001 <0.0001 <0.00010 <0.00010 0.00004 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Calcium mg/L - - NV 62 93 74 80 65 85 61.3 77.8 67.6 97.5 75.8 81.2
Chromium mg/L 0.05 MAC | 0.013 0.001 0.0001 0.0002 <0.005 <0.005 <0.0050 - 0.0004 0.0054 < 0.0002 0.0015 0.0015 0.0024
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 0.0004 < 0.0003 <0.0005 <0.0005 <0.00050 <0.00050 0.0007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 < 0.0001 0.0021 <0.001 <0.001 <0.0010 <0.0010 0.0023 0.0004 0.0011 0.0006 0.0009 0.0009
Iron mg/L 0.3 AO 0.16 0.3 <0.1 <0.1 <0.100 <0.1 0.17 <0.10 0.09 < 0.005 < 0.005 < 0.005 0.01 < 0.005
Lead mg/L 0.01 MAC | 0.003 0.005 <0.001 <0.001 <0.0005 <0.0005 <0.00050 <0.00050 0.00047 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Magnesium mg/L - - NV 19 18 17 16 20 18 13 15.1 13.9 18.9 17.1 16.2
Manganese mg/L 0.05 AO 0.03 NV 0.04 0.02 0.02 0.026 0.033 0.013 0 0 0.01 0.03 0.06 0.07
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 [ <0.00002 0.00003 0.00003 <0.00001 <0.00001 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002
Molybdenum mg/L - - 0.04 < 0.002 < 0.002 <0.001 <0.0005 <0.00050 <0.00050 0.0001 0.0002 0.0002 0.0002 0.0005 0.0002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.001 0.001 <0.0010 <0.0010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 2.6 2 1.7 2.1 2.6 2.2 1.6 2.2 1.9 2.4 1.8 2.6
Phosphorus-Total mg/L - - 0.03 <0.01 <0.02 6.3 1.9 <0.10 4.1 8.97 2.02 4.73 7.01 4.35 4.23
Selenium mg/L 0.01 MAC 0.003 0.1 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002
Sodium mg/L 200 AO 105 NV 4 4 3.9 3.9 3.8 4 3.4 4.2 3.5 4 3.4 4.4
Strontium mg/L - - NV 0.542 0.289 0.37 0.36 0.54 0.37 - - - 0.41 0.42 0.39
Thallium mg/L - - 0.0003 < 0.0003 < 0.0003 <0.00005 <0.00005 [ <0.000050 [ <0.000050 [ < 0.00005 [ <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L - - 0.006 <0.001 <0.001 <0.001 <0.0005 <0.00050 <0.00050 0.0037 0.0016 0.0018 0.0072 0.0017 0.001
Zinc mg/L 5 AO 25 0.02 <0.01 <0.01 <0.005 <0.005 <0.0050 <0.0050 < 0.005 < 0.005 < 0.005 0.01 0.01 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV - - - 6.1 - 8.9 8.7 6.4 7.2 135 6 12.8
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 - - - 7.34 - 7.9 8.23 7.56 8.12 7.68 7.9 7.63
Field Conductivity uS/icm - - NV - - - 468 - 530 449 500 490 610 560 360
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Bold text indicates values exceeding the ODWO.
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Bold / Highlighting for ODWQS exceeded parameters
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Overburden Ground Water Quality Data

9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1
PARAMETER UNITS OoDWQS RUP PWQO | 25-Apr-16 | 19-Oct-16 | 12-Apr-17 | 5-Oct-17 | 10-Apr-18 | 1-Oct-18 | 22-Apr-19 | 8-Oct-19 [ 13-Apr-20 | 14-Oct-20 | 21-Apr-21 [ 18-Oct-21
Alkalinity mg/L 500 0oG 349 NV 249 255 236 261 246 226 256 220 212 218 234 265
Conductivity uS/cm - - NV 489 522 468 527 471 459 494 461 450 466 476 497
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.87 8.01 8.1 8.06 7.97 7.92 7.68 7.83 7.83 7.87 7.95 7.89
TDS mg/L 500 AO 368 NV 266 273 261 275 259 249 288 246 236 248 257 288
DOC mg/L 5 35 NV 14 1.6 2.3 3.1 2.3 1.9 1.6 2.3 1.8 1.5 3.1 2.2
COD mg/L - - NV <5 <5 83 44 11 80 1.6 30 102 105 136 <3
Phenols mg/L - - 0.001 <0.001 <0.001 < 0.001 0.004 < 0.001 0.008 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Chloride mg/L 250 AO 131 NV 3 4 3 4 3.8 6.4 5.3 2.8 5 5.4 4.4 5
Ammonia, total mg/L - - NV 0.09 0.22 0.11 0.05 0.22 0.05 0.1 0.16 0.04 0.04 0.05 0.17
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 13 17 13 12 9 16 21 15 14 17 12 14
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 0.2 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC 4.0 NV 0.3 0.4 0.1 0.3 0.16 1.02 1.51 0.69 0.7 0.54 0.26 0.35
Bromide mg/L - - NV <04 -
TKN mg/L - - NV 0.5 0.6 0.6 0.5 0.6 0.8 0.4 1.1 1 0.8 0.2 0.3
Hardness mg/L 500 0oG 361 NV 258 253 268 269 259 231 224 244 230 251 262 286
Aluminum mg/L 0.1 0oG 0.07 0.075 0.02 0.05 0.05 0.06 0.06 0.05 0.05 0.06 0.05 0.03 0.06 0.08
Antimony mg/L 0.006 IMAC | 0.002 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 0.0002 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC | 0.006 0.005 < 0.0001 0.0001 0.0004 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Barium mg/L 1 MAC 0.3 NV 0.05 0.05 0.07 0.06 0.051 0.057 0.058 0.056 0.048 0.056 0.055 0.065
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002 < 0.002 < 0.002 < 0.002 <0.002 <0.002
Boron mg/L 5 IMAC 1.3 0.2 < 0.005 0.026 0.021 0.044 0.028 0.018 0.103 0.017 0.014 0.056 0.02 0.037
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 | <0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014 | <0.000015 | <0.000015 | <0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015
Calcium mg/L - - NV 79.6 75.2 84.4 80.2 77.6 73.7 75.6 77.6 72.8 75.3 815 87.7
Chromium mg/L 0.05 MAC | 0.013 0.001 < 0.0002 < 0.0002 0.0004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 0.0002 < 0.005 < 0.005 < 0.0001 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 0.0004 0.0004 0.0014 0.0008 0.0004 0.0008 0.0009 0.0003 0.0018 0.0008 0.0016 0.0011
Iron mg/L 0.3 AO 0.16 0.3 < 0.005 < 0.005 0.01 < 0.005 < 0.005 < 0.005 <0.005 < 0.005 0.006 0.05 0.013 0.076
Lead mg/L 0.01 MAC | 0.003 0.005 <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | < 0.00002 0.00005 0.00003 0.00005 0.00006
Magnesium mg/L - - NV 14.5 15.8 13.9 16.7 15.8 11.4 8.5 12.2 11.8 15.2 14.1 16.2
Manganese mg/L 0.05 AO 0.03 NV 0.01 0.01 0 0.04 0.033 0.0006 <0.001 0.001 <0.001 0.005 0.009 0.009
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 0.00003 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002
Molybdenum mg/L - - 0.04 0.0002 0.0001 0.0002 0.0002 < 0.0001 0.0002 0.0003 0.0002 0.0001 0.0002 0.0002 0.0001
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.5 1.5 1.1 2.2 1.4 2 1.1 2.2 15 2.4 1.3 2.2
Phosphorus-Total mg/L - - 0.03 0.99 6.81 5.78 1.7 4.81 14.7 0.66 12,5 6.77 6.69 1.03 1.94
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silver mg/L - - 0.0001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 3.3 4 2.9 3.9 3.3 3.6 23.4 4 3.1 4.2 3.2 3.9
Strontium mg/L - - NV 0.28 0.23 0.24 0.35 0.324 0.193 0.146 0.217 0.201 0.345 0.248 0.309
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 [ <0.00005 [ <0.00005
Vanadium mg/L - - 0.006 0.001 0.0009 0.0002 0.0014 0.0001 0.0001 0.0002 0.0001 0.0001 0.0003 0.0002 0.0004
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.005 < 0.005 0.008 < 0.005 < 0.005
TSS mg/L - - - NV 11900 15400
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005 < 0.005 < 0.005
BOD(5 day) mg/L - - - NV <3 2.6
Field Temperature °C - AO - NV 4.4 12 4.9 12.3 1.1 10.2 5.4 12,5 7.6 13.1
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 8.14 7.74 7.83 7.75 7.97 7.92 8 7.7 7.41 7.83 7.5 7.65
Field Conductivity uS/icm - - NV 365 480 360 445 486 459 510 375 516 430 540 535

Shading indicates detection

Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data DUP

9- 9- 9- 9- 9- 11-11 11-11 11-11 11-11 11-11 11-11 11-11
PARAMETER UNITS ODWQS RUP PWQO | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 12-Oct-23 | 13-May-08 | 16-Aug-08 [ 5-Jun-09 4-Aug-09 6-Oct-09 | 10-Jun-10 | 12-Oct-10
Alkalinity mg/L 500 0oG 349 NV 278 250 254 298 271 210 201 198 195 190 200 200
Conductivity uS/cm - - NV 503 505 509 521 528 412 410 385 387 382 367 344
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.87 7.87 7.75 7.42 7.42 7.34 7.64 7.75 7.81 7.75 7.88 7.85
TDS mg/L 500 AO 368 NV 279 285 275 270 273 268 267 250 252 248 239 224
DOC mg/L 5 3.5 NV 2.7 <0.2 2.5 3.5 3.3 <1 1.3 <2 1 1 <1 <1
COoD mg/L - - NV 176 64 133 49 40 4 3 1 <2 6 6 6
Phenols mg/L - - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 < 0.001 <0.001 < 0.001
Chloride mg/L 250 AO 131 NV 3.2 5.3 3.5 5 <0.5 7 5 4 4 4 4 4
Ammonia, total mg/L - - NV 1.41 <0.01 0.05 0.32 0.4 <0.1 <0.1 <0.01 0.01 <0.01 0.03 <0.05
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 8 19 10 33 <1 13 12 12 12 15 15 11
Nitrite (N) mg/L 1 MAC 0.3 NV <0.05 <0.05 <0.05 <0.05 0.43 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 0.13 0.32 0.2 0.09 <0.05 1 0.9 0.8 0.9 1.3 1.2 1.1
Bromide mg/L - - NV - - - - - <0.1 -
TKN mg/L - - NV 2.6 0.6 0.2 2.8 2 <0.1 0.2 0.2 0.1 <0.1 <0.1 0.2
Hardness mg/L 500 oG 361 NV 268 286 291 258 255 218 222 215 213 210 209 245
Aluminum mg/L 0.1 oG 0.07 0.075 0.03 0.36 0.07 0.02 0.02 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01
Antimony mg/L 0.006 IMAC | 0.002 0.02 0.0001 < 0.0001 < 0.0001 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic mg/L 0.025 IMAC | 0.006 0.005 < 0.0001 0.0001 < 0.0001 <0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005
Barium mg/L 1 MAC 0.3 NV 0.057 0.06 0.068 0.057 0.061 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 <0.0001 <0.0001 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Boron mg/L 5 IMAC 1.3 0.2 0.011 0.043 0.014 0.052 0.06 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 | <0.000015 ) <0.000010| 0.000015 | 0.000039 | <0.000015 | <0.0001 <0.0001 < 0.0001 < 0.0001 0.0004 < 0.0001 < 0.0001
Calcium mg/L - - NV 80.8 86.6 88 76.1 73.1 74 75 73 72 71 71 84
Chromium mg/L 0.05 MAC | 0.013 0.001 < 0.001 < 0.001 <0.001 <0.001 <0.001 0.0005 0.0006 0.0003 0.0002 0.0007 0.0004 0.0003
Chromium (V1) mg/L - <0.001 <0.001 <0.001 <0.01 <0.01
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 0.0002 0.0005 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003
Copper mg/L 1 AO 0.5 0.005 0.0016 0.0012 0.0009 0.0008 0.0003 0.001 0.0001 0.0004 0.0005 0.0003 < 0.0001 0.0002
Iron mg/L 0.3 AO 0.16 0.3 < 0.005 0.5 < 0.005 0.008 0.015 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Lead mg/L 0.01 MAC | 0.003 0.005 0.00003 0.00042 0.00002 <0.00002 | <0.00002 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
Magnesium mg/L - - NV 16 16.9 17.3 16.6 17.6 8 8 8 8 8 8 9
Manganese mg/L 0.05 AO 0.03 NV 0.026 0.037 0.002 0.02 0.056 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Mercury mg/L 0.001 MAC | 0.0003| 0.0002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00002 <0.00005 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002
Molybdenum mg/L - - 0.04 0.0002 < 0.0001 0.0002 0.0113 0.0002 <0.002 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 0.0011 0.0014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.3 25 11 25 2.9 0.8 0.8 0.8 0.8 0.8 0.7 0.8
Phosphorus-Total mg/L - - 0.03 21.7 3.62 1.18 7.44 6.28 <0.01 0.17 <0.01 <0.01 <0.01 <0.01 <0.02
Selenium mg/L 0.01 MAC 0.003 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 2.9 3.9 2.8 3.9 4.2 5 5 4 4 4 3 3
Strontium mg/L - - NV 0.23 0.376 0.247 0.376 0.437 0.123 0.108 0.103 0.103 0.092 0.112 0.113
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 0.0004 < 0.0003
Vanadium mg/L - - 0.006 0.0003 0.0015 0.0003 0.0004 0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TSS mg/L - - - NV 81500 5870 19700
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005 < 0.005 < 0.005 < 0.005 <0.005
BOD(5 day) mg/L - - - NV <3 <3 <3 <3
Field Temperature °C - AO - NV 4.9 13.1 6.2 13.3 13.3 - - - - - - -
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.65 7.37 7.91 7.62 7.62 - - - - - - -
Field Conductivity uS/cm - - NV 562 620 437 482 482 - - - - - - -
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Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11
PARAMETER UNITS OoDWQS RUP PWQO | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 | 29-Oct-13 | 1-May-14 | 24-Sep-14 | 27-Apr-15 [ 5-Oct-15 [ 25-Apr-16 [ 19-Oct-16
Alkalinity mg/L 500 0oG 349 NV 199 194 200 200 200 192 215 205 202 201 208 191
Conductivity uS/cm - - NV 419 408 420 410 421 435 515 432 421 432 434 425
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.99 8.08 7.91 7.72 7.9 7.98 8.05 7.95 7.93 8.01 7.99 7.98
TDS mg/L 500 AO 368 NV 236 223 241 242 239 236 281 234 231 244 240 238
DOC mg/L 5 35 NV 11 1 0.9 0.7 2.2 - 2.2 21 2 0.7 0.7 1.1
COD mg/L - - NV 7 11 <4.0 7.8 <5 <5 <5 <5 <5 <5 <5 38
Phenols mg/L - - 0.001 <0.001 <0.001 <0.0010 <0.0010 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.008
Chloride mg/L 250 AO 131 NV 4 4 3 3 5 7 16 5 4 4 4 7
Ammonia, total mg/L - - NV <0.01 1.2 <0.01 0.07 <0.01 < 0.005 0.11 <0.01 0.02 <0.01 0.03 0.03
Unionized Ammonia mg/L - - 0.02
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 <0.1 <0.10 <0.10 <0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1
Sulphate mg/L 500 AO 255 NV 11 10 11 10 11 11 17 11 11 11 10 10
Nitrite (N) mg/L 1 MAC 0.3 NV <0.01 <0.01 <0.010 <0.010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 1.2 1.2 1.3 1.6 15 1.7 0.9 1.5 1.6 21 1.8 2.3
Bromide mg/L - - NV <1 <1 <1.0 <1.0 <04 <04 <04 <04 <04 <04 <04 -
TKN mg/L - - NV 0.2 0.2 0.26 <0.10 0.09 <0.1 0.5 0.2 0.3 0.2 0.4 <0.1
Hardness mg/L 500 0oG 361 NV 210 190 220 220 244 240 175 224 222 248 234 244
Aluminum mg/L 0.1 0oG 0.07 0.075 <0.005 <0.005 <0.0050 <0.0050 0.03 0.03 0.01 0.02 0.02 0.02 0.02 0.02
Antimony mg/L 0.006 IMAC | 0.002 0.02 <0.005 <0.0005 <0.00050 <0.00050 < 0.0001 < 0.0001 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0004
Arsenic mg/L 0.025 IMAC | 0.006 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0001 < 0.0001 0.0019 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Barium mg/L 1 MAC 0.3 NV 0.041 0.041 0.04 0.041 0.05 0.05 0.04 0.04 0.04 0.05 0.04 0.05
Beryllium mg/L - - 1.1 <0.005 <0.0005 <0.00050 <0.00050 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 0.01 <0.01 <0.010 0.012 0.011 0.01 0.103 < 0.005 0.007 0.009 < 0.005 0.01
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 <0.0001 <0.0001 <0.00010 <0.00010 0.00003 <0.00002 | <0.00002 | <0.00002 0.00004 <0.00002 | <0.00002 | <0.00002
Calcium mg/L - - NV 73 66 75 75 82.7 82.4 42 76.2 75.8 84.9 79.7 83
Chromium mg/L 0.05 MAC | 0.013 0.001 <0.005 <0.005 <0.0050 - 0.0002 0.0066 0.0009 0.0002 0.0014 0.0016 < 0.0002 0.0007
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 <0.0005 <0.0005 <0.00050 <0.00050 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 0.001 <0.001 <0.0010 <0.0010 0.0006 0.0004 0.0008 0.0011 0.001 0.0008 0.0005 0.0006
Iron mg/L 0.3 AO 0.16 0.3 <0.1 <0.1 <0.10 <0.10 0.1 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Lead mg/L 0.01 MAC | 0.003 0.005 <0.0005 <0.0005 <0.00050 <0.00050 [ <0.00002 [ <0.00002 0.00003 0.00004 0.00006 <0.00002 | <0.00002 | <0.00002
Magnesium mg/L - - NV 7.7 7.1 8.1 8.3 9 8.4 17 8.1 8 8.7 8.5 8.9
Manganese mg/L 0.05 AO 0.03 NV <0.002 <0.002 <0.0020 <0.0020 0.02 <0.001 0 <0.001 <0.001 <0.001 <0.001 0
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 0.00002 0.00002 <0.00001 <0.00001 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - - 0.04 <0.001 <0.0005 <0.00050 <0.00050 0.0001 < 0.0001 0.001 0.0001 0.0003 < 0.0001 < 0.0001 0.0001
Nickel mg/L - - 0.025 <0.001 <0.001 <0.0010 <0.0010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 0.8 0.7 0.79 0.78 0.9 0.7 5 0.7 0.6 0.8 0.7 0.7
Phosphorus-Total mg/L - - 0.03 0.033 0.03 <0.10 <0.002 0.06 <0.01 0.07 0.03 0.02 0.03 0.11 0.03
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 < 0.001 <0.001
Silver mg/L - - 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Sodium mg/L 200 AO 105 NV 2.8 2.7 2.9 3 3.5 3.3 51.2 3.3 3.7 4.1 3.5 4.3
Strontium mg/L - - NV 0.12 0.12 0.12 0.12 - - - - 0.14 0.16 0.15 0.15
Thallium mg/L - - 0.0003 <0.00005 <0.00005 [ <0.000050 [ <0.000050 [ < 0.00005 [ < 0.00005 0.0001 0.0001 < 0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L - - 0.006 <0.001 <0.0005 0.00059 <0.00050 0.0025 0.002 0.0022 0.0028 0.0016 0.0008 0.001 0.0008
Zinc mg/L 5 AO 25 0.02 0.016 0.005 0.0083 <0.0050 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.01 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV - - 9.1 8.8 8.5 8.1 10.8 105 8.3 9.1 7.1 10
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 - - 7.43 6.94 7.78 7.19 8.17 8.05 8.68 7.8 7.77 8.06
Field Conductivity uS/icm - - NV - - 430 450 443 460 590 430 480 330 460 405

Shading indicates detection

Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11 11-11
PARAMETER UNITS OoDWQS RUP PWQO | 12-Apr-17 | 5-Oct-17 | 10-Apr-18 | 1-Oct-18 | 22-Apr-19 | 8-Oct-19 | 13-Apr-20 | 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 [ 12-Oct-22
Alkalinity mg/L 500 0oG 349 NV 202 194 189 192 188 186 186 188 199 203 194 196
Conductivity uS/cm - - NV 431 426 410 407 415 406 425 413 423 398 440 422
pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.95 7.97 8.09 7.92 8.02 7.93 7.94 7.9 8.05 7.81 7.52 7.86
TDS mg/L 500 AO 368 NV 235 215 215 210 219 203 211 219 221 228 222 224
DOC mg/L 5 35 NV 17 15 2 14 14 2.3 0.9 21 3 2.6 1.6 25
COD mg/L - - NV <5 <5 <5 <5 <5 6 <5 5 11 6 <5 <5
Phenols mg/L - - 0.001 <0.001 0.004 < 0.001 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.001 < 0.001
Chloride mg/L 250 AO 131 NV 6 5 4.3 4.7 5.4 11 4.2 4.4 4.4 5.1 4.9 5.7
Ammonia, total mg/L - - NV <0.01 <0.01 0.02 0.02 0.01 0.06 <0.01 0.01 0.02 0.07 1.22 <0.01
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 10 8 9 10 10 6 10 9 10 11 10 8
Nitrite (N) mg/L 1 MAC 0.3 NV 0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC 4.0 NV 17 2.6 2.39 2.19 2.02 2.44 1.92 2 2.06 2.48 2.15 2.35
Bromide mg/L - - NV
TKN mg/L - - NV 0.2 0.2 0.2 0.2 0.2 0.5 0.3 0.3 0.2 0.2 14 0.2
Hardness mg/L 500 0oG 361 NV 225 213 223 202 228 212 216 234 220 230 227 234
Aluminum mg/L 0.1 0oG 0.07 0.075 0.05 0.07 0.08 0.1 0.14 0.06 0.05 0.04 0.05 0.06 0.02 0.04
Antimony mg/L 0.006 IMAC | 0.002 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC | 0.006 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Barium mg/L 1 MAC 0.3 NV 0.07 0.05 0.042 0.04 0.04 0.04 0.041 0.045 0.041 0.046 0.048 0.045
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002
Boron mg/L 5 IMAC 1.3 0.2 0.012 0.011 0.01 0.007 0.009 0.005 0.008 0.011 0.008 0.01 0.005 0.008
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 [ <0.00002 | <0.000014 | <0.000014 [ <0.000015 | <0.000015 | < 0.000015 | <0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000010
Calcium mg/L - - NV 75.5 71.8 75.6 68.1 775 719 73.2 79.6 74.5 78.7 76.6 79.8
Chromium mg/L 0.05 MAC | 0.013 0.001 0.0015 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001
Chromium (VI) mg/L - < 0.001 < 0.001
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 0.007 < 0.005 < 0.005 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 0.0002 0.0002 0.0005 0.0016 0.0012 0.0005 0.0012 0.0009 0.0016 0.0009 0.0007 0.0013
Iron mg/L 0.3 AO 0.16 0.3 < 0.005 < 0.005 0.008 0.169 0.105 < 0.005 < 0.005 0.023 < 0.005 0.02 < 0.005 0.019
Lead mg/L 0.01 MAC | 0.003 0.005 <0.00002 | <0.00002 | <0.00002 0.00026 0.00018 < 0.00002 0.00002 0.00005 0.00006 0.00003 < 0.00002 0.00006
Magnesium mg/L - - NV 8.8 8.2 8.21 7.63 8.24 7.87 8.07 8.53 8.25 8.12 8.54 8.32
Manganese mg/L 0.05 AO 0.03 NV <0.001 <0.001 <0.001 0.027 0.022 <0.001 <0.001 0.005 <0.001 0.003 <0.001 0.005
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002
Molybdenum mg/L - - 0.04 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 0.0001 0.0002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 0.7 0.7 0.6 0.7 0.7 0.7 0.7 0.8 0.7 0.8 0.8 0.7
Phosphorus-Total mg/L - - 0.03 0.09 0.06 0.05 0.12 0.04 0.36 0.02 0.06 0.08 0.07 0.03 0.12
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 < 0.001 <0.001
Silver mg/L - - 0.0001 <0.00002 [ <0.00002 0.00003 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 4.4 4.1 4.2 3.8 3.6 3.5 3.2 3.3 3.3 3.3 3.1 3.2
Strontium mg/L - - NV 0.13 0.13 0.128 0.117 0.131 0.129 0.13 0.128 0.133 0.134 0.137 0.133
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 [ <0.00005 | <0.00005 < 0.005
Vanadium mg/L - - 0.006 0.0011 0.0011 0.0003 0.0006 0.0005 0.0003 0.0003 0.0004 0.0003 0.0003 0.0003 0.0004
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 6.2 9.4 7.7 9.5 7.1 9.1 6.9 9.4 7.3 11.1
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.85 7.89 8.09 7.92 7.82 7.86 7.73 8.13 7.19 7.94 7.77 7.93
Field Conductivity uS/icm - - NV 330 375 411 394 690 340 680 390 560 476 423 455
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Overburden Ground Water Quality Data

11-11 11-11
PARAMETER UNITS ODWQS RUP PWQO 19-Apr-23 | 12-Oct-23
Alkalinity mg/L 500 0oG 349 NV 202 210
Conductivity uS/cm - - NV 428 442
pH pH Units | 6.5-8.5 oG - 6.5-85 7.9 7.3
TDS mg/L 500 AO 368 NV 229 228
DOC mg/L 5 3.5 NV 1.3 4.3
COD mg/L - - NV <5 5
Phenols mg/L - - 0.001 <0.001 <0.001
Chloride mg/L 250 AO 131 NV 5.7 7.8
Ammonia, total mg/L - - NV 0.52 <0.05
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01
Fluoride mg/L 2.4 MAC 0.7 NV <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 9 9
Nitrite (N) mg/L 1 MAC 0.3 NV <0.05 <0.05
Nitrate (N) mg/L 10 MAC 4.0 NV 1.71 2.09
Bromide mg/L - - NV
TKN mg/L - - NV 0.8 <0.1
Hardness mg/L 500 oG 361 NV 236 222
Aluminum mg/L 0.1 oG 0.07 0.075 0.05 0.02
Antimony mg/L 0.006 IMAC | 0.002 0.02 < 0.0001 <0.0001
Arsenic mg/L 0.025 IMAC | 0.006 0.005 < 0.0001 <0.0001
Barium mg/L 1 MAC 0.3 NV 0.047 0.044
Beryllium mg/L - - 1.1 < 0.002 <0.0001
Boron mg/L 5 IMAC 1.3 0.2 < 0.005 0.011
Cadmium mg/L 0.005 MAC | 0.001 | 0.0005 | <0.000010| <0.000015
Calcium mg/L - - NV 79.4 75.3
Chromium mg/L 0.05 MAC | 0.013 0.001 <0.001 <0.001
Chromium (VI) mg/L - <0.001 <0.01
Cobalt mg/L - - 0.0009 < 0.005 0.0002
Copper mg/L 1 AO 0.5 0.005 0.0012 0.0008
Iron mg/L 0.3 AO 0.16 0.3 < 0.005 <0.005
Lead mg/L 0.01 MAC | 0.003 0.005 < 0.00002 0.00002
Magnesium mg/L - - NV 9.02 8.2
Manganese mg/L 0.05 AO 0.03 NV <0.001 <0.001
Mercury mg/L 0.001 MAC | 0.0003 | 0.0002 <0.00002 [ <0.00002
Molybdenum mg/L - - 0.04 0.0001 <0.0001
Nickel mg/L - - 0.025 <0.01 <0.0002
Potassium mg/L - - NV 0.6 0.8
Phosphorus-Total mg/L - - 0.03 <0.01 0.03
Selenium mg/L 0.01 MAC | 0.003 0.1 <0.001 <0.001
Silver mg/L - - 0.0001 < 0.0001 <0.0001
Sodium mg/L 200 AO 105 NV 3 3.4
Strontium mg/L - - NV 0.134 0.137
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005
Vanadium mg/L - - 0.006 0.0003 0.0004
Zinc mg/L 5 AO 25 0.02 < 0.005 <0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 7.7 9.8
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.16 7.6
Field Conductivity uS/icm - - NV 389 392

Shading indicates detection

Bold text indicates values exceeding the ODWO.
ODWQS Ontario Drinking Water Quality Objectives

MAC Maximum Acceptable Concentration

IMAC Interim Maximum Acceptable Concentration
AO Aesthetic Objective

0oG Operatioal Guidelines

Bold / Highlighting for ODWQS exceeded parameters
Bold / Underlined for PWQO exceeded parameters
Bold / Red / Italics for RUP exceeded parameters




Overburden Ground Water Quality Data

12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1
PARAMETER UNITS ODWQS PWQO | 13-May-08 | 16-Aug-08 [ 5-Jun-09 4-Aug-09 6-Oct-09 | 10-Jun-10 | 12-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13
Alkalinity mg/L 500 (e]€] NV 216 218 204 209 205 210 215 206 213 220 210 213
Conductivity uS/cm - NV 415 422 396 409 410 377 373 424 436 420 440 437
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.24 7.6 7.72 7.75 7.77 7.86 7.8 7.97 8.03 7.95 7.75 7.86
TDS mg/L 500 AO NV 270 274 257 266 267 245 242 241 241 246 251 245
DOC mg/L 5 NV 1 1.5 <2 1 1 1 <1 1.1 1 1 0.8 2.8
COoD mg/L - NV 3 4 1 <2 7 7 2 8 12 10 9.5 16
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 < 0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 < 0.001
Chloride mg/L 250 AO NV 7 5 4 5 5 5 4 5 4 4 3 5
Ammonia, total mg/L - NV <0.1 <0.1 <0.01 0.01 <0.01 0.03 <0.05 <0.01 1.2 0.05 0.05 <0.01
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 2.4 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1
Sulphate mg/L 500 AO NV 15 10 10 10 15 12 11 11 11 10 12 10
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1
Nitrate (N) mg/L 10 MAC NV 0.4 0.6 0.4 0.7 1 0.8 1 0.8 1.2 0.9 1.6 0.8
Bromide mg/L - NV - - - - - <0.1 - <1 <1 <1.0 <1.0 <04
TKN mg/L - NV <0.1 0.1 0.2 0.2 <0.1 0.1 0.1 0.2 0.2 0.55 <0.20 0.17
Hardness mg/L 500 0oG NV 225 234 220 224 223 214 262 220 210 220 230 251
Aluminum mg/L 0.1 oG 0.075 0.236 <0.01 <0.01 <0.01 0.01 <0.01 0.02 <0.005 <0.005 <0.0050 <0.0050 0.03
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005 <0.00050 <0.00050 < 0.0001
Arsenic mg/L 0.025 IMAC 0.005 <0.01 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0001
Barium mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.039 0.045 0.041 0.044 0.05
Beryllium mg/L - 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 <0.00050 < 0.002
Boron mg/L 5 IMAC 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.01 <0.01 <0.010 <0.010 0.009
Cadmium mg/L 0.005 MAC 0.0005 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 0.00013
Calcium mg/L - NV 76 79 75 75 76 73 90 75 70 74 77 85.1
Chromium mg/L 0.05 MAC 0.001 0.0011 0.0003 0.0002 0.0003 0.0008 0.0003 0.0004 <0.005 <0.005 <0.0050 - < 0.0002
Chromium (VI) mg/L -
Cobalt mg/L - 0.0009 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0005 <0.0005 <0.00050 <0.00050 < 0.0001
Copper mg/L 1 AO 0.005 0.0033 0.0012 0.0004 0.0002 0.0005 0.0004 0.0023 0.001 <0.001 0.0012 <0.0010 0.0011
Iron mg/L 0.3 AO 0.3 0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.10 <0.10 < 0.005
Lead mg/L 0.01 MAC 0.005 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.00050 <0.00050 0.00402
Magnesium mg/L - NV 9 9 8 9 8 8 9 8.1 7.8 8.6 9 9.3
Manganese mg/L 0.05 AO NV <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001
Mercury mg/L 0.001 MAC 0.0002 <0.00002 <0.00005 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 0.00002 0.00002 <0.00001 <0.00001 [ < 0.00002
Molybdenum mg/L - 0.04 <0.002 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.0005 <0.00050 | <0.00050 0.0002
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.001 <0.001 <0.0010 <0.0010 <0.01
Potassium mg/L - NV 0.9 11 0.9 11 1 0.8 0.9 0.75 0.9 0.83 0.92 0.8
Phosphorus-Total mg/L - 0.03 <0.01 0.2 <0.01 <0.01 <0.01 <0.01 <0.02 0.087 0.21 <0.10 0.87 0.14
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001
Silver mg/L - 0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 < 0.00002
Sodium mg/L 200 AO NV 5 5 4 4 4 3 3 2.9 2.7 2.9 3 3.4
Strontium mg/L - NV 0.1222 0.111 0.108 0.113 0.097 0.119 0.112 0.12 0.12 0.13 0.13 -
Thallium mg/L - 0.0003 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 <0.00005 | <0.000050 [ <0.000050 [ < 0.00005
Vanadium mg/L - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.00050 <0.00050 0.0025
Zinc mg/L 5 AO 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.006 0.015 0.04 <0.0050 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - - - - - - - 7.5 9.6 10.2
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 - - - - - - - - - 7.3 7.87 7.97
Field Conductivity uS/cm - NV - - - - - - - - - 444 470 456
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Overburden Ground Water Quality Data

12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1
PARAMETER UNITS ODWQS PWQO | 29-Oct-13 | 1-May-14 | 24-Sep-14 | 27-Apr-15 | 5-Oct-15 | 25-Apr-16 | 19-Oct-16 | 12-Apr-17 | 5-Oct-17 [ 10-Apr-18 [ 2-Oct-18 [ 22-Apr-19
Alkalinity mg/L 500 (e]€] NV 209 206 208 207 216 208 204 204 206 203 175 162
Conductivity uS/cm - NV 454 436 451 427 450 440 442 432 449 417 409 391
pH pH Units | 6.5-8.5 (e]€] 6.5-8.5 7.92 7.96 8.03 7.94 7.95 7.98 7.97 7.96 7.91 8.05 8.04 8
TDS mg/L 500 AO NV 248 237 240 233 252 239 252 236 226 227 212 194
DOC mg/L 5 NV - 2.2 2.7 2.2 0.8 0.8 1.2 1.7 1.7 2 1.9 14
COD mg/L - NV 33 <5 <5 <5 <5 <5 <5 29 <5 24 159 57
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 < 0.001 <0.001 <0.001 0.007 0.002 < 0.001 0.014 < 0.002
Chloride mg/L 250 AO NV 6 6 4 4 4 5 6 7 5 4.6 4.5 3.8
Ammonia, total mg/L - NV 0.01 <0.01 0.05 0.04 0.04 0.04 0.23 0.02 <0.01 0.14 0.13 0.05
Unionized Ammonia mg/L - 0.02 <0.01
Fluoride mg/L 2.4 MAC NV 0.1 0.1 0.2 0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 11 13 10 10 10 11 10 10 9 9 15 9
Nitrite (N) mg/L 1 MAC NV 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC NV 11 11 15 1.2 15 1.3 21 1.3 21 1.95 2.47 1.76
Bromide mg/L - NV <04 <04 <04 <04 <04 <04 -
TKN mg/L - NV 0.5 0.2 0.1 0.3 0.4 0.2 0.3 0.4 0.2 0.3 1.7 0.8
Hardness mg/L 500 0oG NV 255 228 237 227 256 236 261 227 224 231 208 209
Aluminum mg/L 0.1 0oG 0.075 0.04 0.02 0.02 0.02 0.02 0.02 0.03 0.05 0.06 0.06 0.04 0.05
Antimony mg/L 0.006 IMAC 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0003 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.005 < 0.0001 < 0.0001 0.0021 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Barium mg/L 1 MAC NV 0.05 0.04 0.05 0.04 0.05 0.04 0.05 0.07 0.05 0.04 0.045 0.035
Beryllium mg/L - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002
Boron mg/L 5 IMAC 0.2 0.01 < 0.005 0.01 0.008 0.009 < 0.005 0.01 0.011 0.011 0.007 0.008 0.009
Cadmium mg/L 0.005 MAC 0.0005 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014 [ <0.000015 [ < 0.000015
Calcium mg/L - NV 87 77 80.7 77.2 87.5 79.9 88.7 75.9 75.2 78.4 69.9 71.2
Chromium mg/L 0.05 MAC 0.001 0.0042 < 0.0002 0.001 0.0012 0.0021 < 0.0002 0.001 0.0014 <0.001 <0.001 0.001 <0.001
Chromium (VI) mg/L -
Cobalt mg/L - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.005 0.0005 0.0016 0.0007 0.0014 0.001 0.0039 0.0006 0.0005 0.0005 0.0005 0.0009 0.0013
Iron mg/L 0.3 AO 0.3 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.02 < 0.005 < 0.005 0.007 < 0.005 < 0.005
Lead mg/L 0.01 MAC 0.005 < 0.00002 0.00004 < 0.00002 0.00004 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Magnesium mg/L - NV 9.1 8.6 8.6 8.3 9.1 8.8 9.5 9.1 8.8 8.48 8 7.61
Manganese mg/L 0.05 AO NV 0 <0.001 <0.001 <0.001 <0.001 <0.001 0.01 <0.001 <0.001 <0.001 0.001 <0.001
Mercury mg/L 0.001 MAC 0.0002 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 < 0.0001 0.0002 0.0001 0.0003 0.0001 < 0.0001 0.0001 0.0001 0.0001 < 0.0001 0.0015 0.0003
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - NV 1.2 0.8 0.9 0.6 0.9 0.7 0.9 0.6 0.9 0.5 1 0.7
Phosphorus-Total mg/L - 0.03 0.11 0.04 0.01 0.06 0.99 0.44 0.14 0.59 0.14 0.62 7.8 3.7
Selenium mg/L 0.01 MAC 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silver mg/L - 0.0001 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 < 0.0001 < 0.0001
Sodium mg/L 200 AO NV 3.1 3.3 34 3.5 3.9 3.6 3.9 3.8 3.9 3.9 7.4 3.7
Strontium mg/L - NV - - 0.15 0.14 0.16 0.14 0.16 0.13 0.14 0.123 0.122 0.117
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 [ <0.00005 [ <0.00005
Vanadium mg/L - 0.006 0.0014 0.0025 0.005 0.0016 0.001 0.0009 0.001 0.001 0.0014 0.0002 0.0003 0.0002
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 0.01 0.01 < 0.005 < 0.005 < 0.005 0.18 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 10 7.4 15.3 7.4 11.9 4.9 12.8 6.2 11.7 7.6
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 7.91 8.25 8 8.12 8.03 8.19 7.9 7.85 7.8 8.05 8.04 7.84
Field Conductivity puS/cm - NV 490 510 480 480 420 350 405 330 390 430 401 460
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Overburden Ground Water Quality Data DUP DUP

12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 12-1 13-
PARAMETER UNITS ODWQS PWQO 8-Oct-19 13-Apr-20 | 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 19-Apr-23 | 12-Oct-23 | 12-Oct-23 | 6-May-08
Alkalinity mg/L 500 (e]€] NV 192 182 199 208 216 202 206 201 199 223 220 394
Conductivity uS/cm - NV 412 412 427 435 419 440 441 430 435 447 441 844
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.93 7.94 7.86 7.94 7.8 7.47 7.87 7.84 8 7.3 7.45 6.83
TDS mg/L 500 AO NV 209 205 228 230 240 229 238 228 226 231 228 549
DOC mg/L 5 NV 2.4 1.3 1.9 3.3 2.5 2 1 0.4 1.7 3.2 3.3 11
COoD mg/L - NV 8 9 34 9 10 17 48 6 <5 5 6 19
Phenols mg/L - 0.001 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.001 < 0.001 < 0.001 <0.001 <0.001 0.001
Chloride mg/L 250 AO NV 0.9 4.3 4.4 4.7 5.4 4.9 6.5 5.7 5.5 6.9 6.9 49
Ammonia, total mg/L - NV 0.08 <0.01 0.02 0.03 0.06 1.74 <0.01 0.26 0.04 <0.05 0.06 0.9
Unionized Ammonia mg/L - 0.02 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 2.4 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 7 9 9 10 11 10 11 16 11 9 9 35
Nitrite (N) mg/L 1 MAC NV <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
Nitrate (N) mg/L 10 MAC NV 2.3 1.62 1.75 1.37 2.12 2.01 2.17 0.93 1.5 1.68 1.7 <0.1
Bromide mg/L - NV -
TKN mg/L - NV 0.7 0.2 0.4 0.2 0.7 2 0.4 0.3 0.2 0.1 0.2 1.6
Hardness mg/L 500 oG NV 217 209 241 230 238 231 247 238 237 233 237 430
Aluminum mg/L 0.1 0oG 0.075 0.06 0.05 0.03 0.05 0.05 0.02 0.02 0.04 0.04 0.02 0.02 <0.01
Antimony mg/L 0.006 IMAC 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.01
Arsenic mg/L 0.025 IMAC 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.01
Barium mg/L 1 MAC NV 0.04 0.036 0.046 0.042 0.048 0.043 0.051 0.044 0.044 0.046 0.047 0.2
Beryllium mg/L - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.0001 <0.1
Boron mg/L 5 IMAC 0.2 0.005 0.007 0.009 0.008 0.009 < 0.005 0.005 0.005 0.008 0.011 0.011 0.1
Cadmium mg/L 0.005 MAC 0.0005 | <0.000015 | <0.000015 | < 0.000015 | < 0.000059 | < 0.000015 | < 0.000015 | < 0.000010 [ < 0.000010 [ < 0.000010 [ <0.000015 | <0.000015 | <0.0001
Calcium mg/L - NV 73 70.5 81.8 77.9 81 7.7 84.1 80.1 79.9 78.8 79.8 126
Chromium mg/L 0.05 MAC 0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0002
Chromium (VI) mg/L - <0.001 < 0.001 <0.001 <0.001 <0.01 <0.01
Cobalt mg/L - 0.0009 < 0.005 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0002 0.0002 <0.0003
Copper mg/L 1 AO 0.005 0.0005 0.0015 0.0009 0.0018 0.0009 0.0011 0.0008 0.0007 0.0005 0.0009 0.0006 0.0003
Iron mg/L 0.3 AO 0.3 < 0.005 < 0.005 < 0.005 0.015 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 1.4
Lead mg/L 0.01 MAC 0.005 < 0.00002 0.00003 < 0.00002 0.00026 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00003 <0.00002 <0.001
Magnesium mg/L - NV 8.32 8.03 8.91 8.62 8.59 8.86 9 9.21 9.08 8.85 9.05 28
Manganese mg/L 0.05 AO NV < 0.001 < 0.001 < 0.001 0.003 0.016 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001 0.06
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 0.00003
Molybdenum mg/L - 0.04 0.0001 < 0.0001 0.0001 < 0.0004 0.0001 0.0001 0.0001 0.0001 < 0.0001 0.0001 0.0001 <0.002
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0002 <0.0002 <0.01
Potassium mg/L - NV 0.8 0.7 1 0.8 1 0.9 0.9 0.7 0.7 0.9 1 4.4
Phosphorus-Total mg/L - 0.03 2.29 0.32 0.53 0.25 0.41 0.32 0.54 0.04 0.03 0.12 0.13 0.04
Selenium mg/L 0.01 MAC 0.1 <0.001 <0.001 <0.001 < 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01
Silver mg/L - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.0001
Sodium mg/L 200 AO NV 3.4 3.2 3 3.3 3.2 3 3.1 2.9 3 3.2 3.3 23
Strontium mg/L - NV 0.13 0.121 0.129 0.135 0.135 0.134 0.139 0.132 0.131 0.141 0.147 0.312
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 < 0.005 < 0.00005 | <0.00005 | <0.00005 | <0.00005 <0.0003
Vanadium mg/L - 0.006 0.0004 0.0002 0.0004 < 0.0007 0.0003 0.0003 0.0003 0.0003 0.0003 0.0004 0.0004 <0.001
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.01
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 12.1 5.7 12.3 5.6 11 5.6 13.4 7.4 7.4 12.7 12.7 -
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 7.71 7.53 7.9 7.98 8.23 8.05 7.86 7.97 7.97 7.92 7.92 -
Field Conductivity puS/cm - NV 350 452 400 402 462 412 546 523 523 509 509 -
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Overburden Ground Water Quality Data

13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11
PARAMETER UNITS ODWQS PWQO | 18-Aug-08 | 25-May-09 | 4-Aug-09 | 10-Jun-10 | 12-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 | 29-Oct-13 [ 1-May-14
Alkalinity mg/L 500 (e]€] NV 379 245 321 435 545 473 774 790 970 997 1020 1060
Conductivity uS/cm - NV 826 511 692 967 1130 1140 2130 2100 2800 2860 3130 3110
pH pH Units | 6.5-8.5 (e]€] 6.5-8.5 7.37 7.62 7.53 7.59 7.25 7.63 7.43 7.44 7.26 6.86 6.82 6.87
TDS mg/L 500 AO NV 537 332 450 629 735 662 1210 1240 1670 1770 1920 1950
DOC mg/L 5 NV 10.5 4 7 10 17 13.3 35 31 48 53.9 - 64.2
COD mg/L - NV 26 11 18 38 50 64 150 140 130 276 234 287
Phenols mg/L - 0.001 0.001 <0.001 <0.001 0.001 < 0.001 <0.001 0.004 <0.0010 <0.0010 < 0.001 < 0.001 < 0.001
Chloride mg/L 250 AO NV 44 14 35 83 111 96 210 200 280 290 359 345
Ammonia, total mg/L - NV 1.8 0.8 1.4 3.78 4 2.7 <0.1 9.8 5.8 12.7 6.25 19.3
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 2.4 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 0.4 0.2 <0.1
Sulphate mg/L 500 AO NV 31 29 30 30 22 28 70 82 150 176 208 217
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 0.04 0.02 <0.010 <0.010 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.1
Bromide mg/L - NV - <0.1 - 0.2 - <1 <1 1.1 1.1 1.9 1.8 1.6
TKN mg/L - NV 2.2 1.3 1.8 4.5 5 5 12 13 6.7 20.2 12.2 28.4
Hardness mg/L 500 0oG NV 403 278 347 521 712 520 880 910 1200 1300 1370 1290
Aluminum mg/L 0.1 0oG 0.075 0.02 <0.01 <0.01 <0.01 <0.01 <0.005 0.006 0.0055 0.014 0.1 0.08 0.06
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005 <0.00050 0.00056 0.0003 0.0003 0.0003
Arsenic mg/L 0.025 IMAC 0.005 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001 0.001 <0.0010 <0.0010 0.0029 0.0031 0.0026
Barium mg/L 1 MAC NV 0.2 0.1 0.2 0.3 0.4 0.35 0.77 0.75 0.82 0.83 0.62 0.43
Beryllium mg/L - 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 <0.00050 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 <0.1 <0.1 <0.1 0.1 <0.1 0.08 0.17 0.13 0.26 0.264 0.401 0.303
Cadmium mg/L 0.005 MAC 0.0005 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 | <0.00002 [ <0.00002 [ <0.00002
Calcium mg/L - NV 118 80 101 141 213 160 270 270 360 397 415 393
Chromium mg/L 0.05 MAC 0.001 0.0002 0.0005 0.0002 < 0.0001 0.0005 <0.005 <0.03 <0.0050 - 0.0061 0.0429 0.0022
Chromium (VI) mg/L -
Cobalt mg/L - 0.0009 <0.0003 < 0.0003 < 0.0003 < 0.0003 0.0004 <0.0005 0.0005 0.00073 0.0013 0.0009 < 0.005 < 0.005
Copper mg/L 1 AO 0.005 0.0016 < 0.0001 < 0.0001 < 0.0001 0.0015 <0.001 <0.001 <0.0010 <0.0010 0.0011 0.0013 0.002
Iron mg/L 0.3 AO 0.3 1.56 0.8 1.6 0.2 8 3.1 6.5 7.2 13 14.7 19.8 16.5
Lead mg/L 0.01 MAC 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.00050 <0.00050 0.00002 < 0.00002 0.00003
Magnesium mg/L - NV 26 19 23 41 44 32 52 57 76 75.5 82 74.7
Manganese mg/L 0.05 AO NV 0.07 0.04 0.07 0.07 0.12 0.11 0.25 0.24 0.24 0.32 0.25 0.35
Mercury mg/L 0.001 MAC 0.0002 <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00001 - <0.00001 <0.00001 | <0.00002 | <0.00002 [ <0.00002
Molybdenum mg/L - 0.04 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.0005 <0.00050 | <0.00050 < 0.0001 < 0.0001 < 0.0001
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 0.002 0.005 0.0046 0.0072 <0.01 <0.01 <0.01
Potassium mg/L - NV 4.3 2.5 3.9 6.4 7.2 5.1 13 12 11 18.5 10.8 22
Phosphorus-Total mg/L - 0.03 0.02 0.04 0.06 0.05 0.05 22 24 <0.10 2.1 14.4 2.63 3.78
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 0 <0.001
Silver mg/L - 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 < 0.00002 | <0.00002 [ < 0.00002
Sodium mg/L 200 AO NV 21 11 18 30 43 34 91 95 160 187 220 220
Strontium mg/L - NV 0.294 0.179 0.267 0.359 0.388 0.39 0.74 0.75 0.94 - - -
Thallium mg/L - 0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 <0.00005 | <0.000050 [ <0.000050 [ < 0.00005 [ <0.00005 [ < 0.00005
Vanadium mg/L - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0014 0.00078 0.0021 0.0143 0.0127 0.0144
Zinc mg/L 5 AO 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.005 0.0052 <0.0050 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - - - - - 8.9 7.3 8.5 7.6 8.8
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 - - - - - - - 6.49 7.76 6.63 6.39 7.21
Field Conductivity puS/cm - NV - - - - - - - 2250 2300 3020 3100 3300
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Overburden Ground Water Quality Data

13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11 13-11
PARAMETER UNITS ODWQS PWQO | 24-Sep-14 | 27-Apr-15 | 6-Oct-15 | 25-Apr-16 | 20-Oct-16 | 12-Apr-17 | 5-Oct-17 11-Apr-18 2-Oct-18 23-Apr-19 9-Oct-19 13-Apr-20
Alkalinity mg/L 500 (e]€] NV 1130 1100 1190 1290 1280 1390 1380 1330 1260 1180 1350 1250
Conductivity uS/cm - NV 3480 3230 3570 3520 3540 3690 3680 3550 3660 3550 3710 3830
pH pH Units | 6.5-8.5 (e]€] 6.5-8.5 6.92 6.82 7.02 7.06 6.83 7.05 6.81 7.26 7.15 7.27 7.14 7.28
TDS mg/L 500 AO NV 2130 2070 2360 2270 2360 2310 2282 2241 2277 2288 2446 2203
DOC mg/L 5 NV 24.5 18.2 20.1 23.5 21.6 61.3 69.3 70.4 24 28 80.3 26.1
COD mg/L - NV 258 281 251 241 246 300 376 275 276 308 260 260
Phenols mg/L - 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.022 0.023 0.019 < 0.001 0.012 < 0.002 < 0.002 < 0.002
Chloride mg/L 250 AO NV 349 346 362 339 317 340 296 284 336 391 428 302
Ammonia, total mg/L - NV 12.5 16.8 15.7 27.7 3.5 42.4 56.7 59.2 60 56.4 92.5 106
Unionized Ammonia mg/L - 0.02 0.02 0.11 0.09
Fluoride mg/L 2.4 MAC NV <0.1 0.1 <05 5.1 <05 <05 <1 <1 <1 <1 <1 <1
Sulphate mg/L 500 AO NV 288 278 385 300 338 297 233 232 293 340 271 238
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Nitrate (N) mg/L 10 MAC NV <0.1 <0.1 <0.5 1 <0.5 1.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromide mg/L - NV 2 1.8 <2 <4 -
TKN mg/L - NV 12.5 20.5 26.2 386 46.4 53.9 70.9 70.7 72.1 62 106 131
Hardness mg/L 500 oG NV 1330 1300 1410 1300 1420 1260 1220 1260 1170 1170 1110 1050
Aluminum mg/L 0.1 0oG 0.075 0.07 0.07 0.08 0.07 0.11 0.26 0.16 0.15 0.1 0.14 0.14 0.12
Antimony mg/L 0.006 IMAC 0.02 0.0006 0.0004 0.0005 0.0004 0.0006 0.0004 0.0005 0.0003 0.0005 0.0004 < 0.0002 0.0003
Arsenic mg/L 0.025 IMAC 0.005 0.0028 0.0019 0.0032 0.0017 0.0014 0.0034 0.0028 0.0014 0.0023 0.0019 0.0009 0.0008
Barium mg/L 1 MAC NV 0.36 0.25 0.22 0.2 0.22 0.44 0.31 0.265 0.278 0.269 0.281 0.299
Beryllium mg/L - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.434 0.445 0.632 0.568 0.966 0.884 1.24 1.03 1.17 1.1 1.39 1.24
Cadmium mg/L 0.005 MAC 0.0005 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00012 | <0.000014 | <0.000014 | < 0.000015 | < 0.000015 | < 0.000059 | < 0.000059
Calcium mg/L - NV 402 395 428 392 430 386 370 381 354 353 335 319
Chromium mg/L 0.05 MAC 0.001 0.0035 0.003 0.0254 < 0.0002 0.0031 0.0148 <0.001 0.002 0.003 0.002 0.002 0.002
Chromium (VI) mg/L -
Cobalt mg/L - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 0.006 0.008 0.009 < 0.005 0.006 < 0.005 < 0.005 0.0044
Copper mg/L 1 AO 0.005 0.0027 0.0026 0.0027 0.002 0.003 0.0102 0.0017 0.0023 0.0004 0.0031 0.0021 0.0027
Iron mg/L 0.3 AO 0.3 21.5 19.1 23.8 21.4 23.6 29 18.1 17.5 16.1 16.5 15.7 12.9
Lead mg/L 0.01 MAC 0.005 < 0.00002 0.00016 0.00004 < 0.00002 0.00005 < 0.00002 0.00005 < 0.00002 0.00011 0.00007 < 0.0002 < 0.0002
Magnesium mg/L - NV 79 77.2 81.5 78.5 84.8 72.2 70.7 75.9 70.1 69.6 65.3 61.6
Manganese mg/L 0.05 AO NV 0.27 0.34 0.28 0.3 0.3 1.43 0.34 0.323 0.238 0.313 0.329 0.418
Mercury mg/L 0.001 MAC 0.0002 <0.00002 | <0.00002 | <0.00002 0.00003 <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0002 0.0006 0.0002 0.0001 0.0002 0.0005 0.0002 < 0.0001 0.0003 0.0002 0.0005 < 0.0004
Nickel mg/L - 0.025 <0.01 <0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.01 0.01 0.01 <0.01
Potassium mg/L - NV 15.5 21.7 20.1 24.9 31.3 31.3 52.1 40.9 50.6 46.2 67.1 74.9
Phosphorus-Total mg/L - 0.03 9.15 11.8 11 50 7.94 114 9.41 6.9 4.17 16 4.29 3.7
Selenium mg/L 0.01 MAC 0.1 0 0 0.01 <0.001 0.01 <0.001 0 0.004 0.003 0.003 0.004 0.003
Silver mg/L - 0.0001 < 0.00002 [ <0.00002 0.00002 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 < 0.0001 < 0.0001 < 0.0002 < 0.0002
Sodium mg/L 200 AO NV 282 254 321 292 363 284 342 338 325 293 337 309
Strontium mg/L - NV 1.04 1 0.94 1.03 1.18 1.57 1.22 1.11 1.16 1.12 1.24 1.24
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 0.0001 < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L - 0.006 0.0358 0.0146 0.0111 0.0076 0.008 0.0123 0.0103 0.0031 0.00474 0.0038 0.0032 0.0032
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 12.4 9.3 11.7 6.3 11.2 8.6 11.7 7.5 13.2 7.3
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 6.71 7.62 6.64 7.07 6.76 7.26 6.8 7.26 7.15 6.42 6.24 6.77
Field Conductivity puS/cm - NV 3740 580 2720 2470 3025 2505 3025 3260 3280 3080 2650 3321
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Overburden Ground Water Quality Data

13-11 13-11 13-11 13-11 13-11 13-11 13-11
PARAMETER UNITS ODWQS PWQO | 15-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 12-Oct-23
Alkalinity mg/L 500 (e]€] NV 1380 1420 1460 1390 1480 1370 1310
Conductivity uS/cm - NV 3670 3680 3490 3610 3560 3440 3410
pH pH Units | 6.5-8.5 oG 6.5-85 7.34 7.45 7.1 7.33 7.47 7.28 7.22
TDS mg/L 500 AO NV 2328 2318 2326 2135 2026 1863 1910
DOC mg/L 5 NV 19.4 24.6 21 19.6 11.8 14.6 25.2
COD mg/L - NV 279 352 273 271 297 359 351
Phenols mg/L - 0.001 < 0.002 < 0.002 < 0.002 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO NV 304 277 279 217 161 199 181
Ammonia, total mg/L - NV 108 121 124 125 163 129 141
Unionized Ammonia mg/L - 0.02 0.08 0.17 0.01 0.3 0.25 <0.01
Fluoride mg/L 2.4 MAC NV <1 <0.1 <1 <1 4.6 <1 <0.1
Sulphate mg/L 500 AO NV 253 245 248 188 158 35 143
Nitrite (N) mg/L 1 MAC NV <0.5 <0.05 <0.5 <0.5 <0.5 <0.5 <0.05
Nitrate (N) mg/L 10 MAC NV 0.52 0.23 <0.5 <0.5 <0.5 <0.5 0.05
Bromide mg/L - NV
TKN mg/L - NV 124 128 145 159 171 150 164
Hardness mg/L 500 0oG NV 1090 1050 972 1000 1080 943 832
Aluminum mg/L 0.1 oG 0.075 0.14 0.13 0.13 0.1 0.12 0.14 0.09
Antimony mg/L 0.006 IMAC 0.02 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
Arsenic mg/L 0.025 IMAC 0.005 0.001 0.0009 0.0008 0.0009 0.0008 0.0007 0.001
Barium mg/L 1 MAC NV 0.333 0.307 0.299 0.331 0.451 0.311 0.312
Beryllium mg/L - 1.1 < 0.004 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001
Boron mg/L 5 IMAC 0.2 1.7 1.55 1.8 1.59 2.17 1.85 2.1
Cadmium mg/L 0.005 MAC 0.0005 | <0.000029 | <0.000029 | <0.000029 | <0.000029 | < 0.000029 | < 0.000029 | <0.000015
Calcium mg/L - NV 335 320 297 309 350 282 254
Chromium mg/L 0.05 MAC 0.001 < 0.002 0.003 0.002 0.002 0.002 0.002 0.002
Chromium (V1) mg/L - <0.001 <0.001 <0.001 <0.01
Cobalt mg/L - 0.0009 0.013 < 0.005 < 0.005 0.009 0.01 0.006 0.0059
Copper mg/L 1 AO 0.005 0.0007 0.0008 0.0017 0.0008 < 0.0002 0.0002 0.0005
Iron mg/L 0.3 AO 0.3 12.8 11.6 12.6 11.5 5.84 11.7 8.55
Lead mg/L 0.01 MAC 0.005 < 0.00009 0.00009 < 0.00009 0.00004 < 0.00009 | <0.00009 0.00006
Magnesium mg/L - NV 61.1 60.2 55.8 56 49.2 57.8 47.9
Manganese mg/L 0.05 AO NV 0.441 0.414 0.369 0.564 0.807 0.317 0.283
Mercury mg/L 0.001 MAC 0.0002 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 < 0.0002 0.0002 0.0002 0.0002 < 0.0002 < 0.0002 0.0002
Nickel mg/L - 0.025 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.0074
Potassium mg/L - NV 85.3 80.8 88.2 91.5 134 93.4 117
Phosphorus-Total mg/L - 0.03 6.68 18.6 16.3 6.54 6.22 9.28 7.42
Selenium mg/L 0.01 MAC 0.1 0.002 0.002 0.004 0.005 0.004 0.002 <0.001
Silver mg/L - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001
Sodium mg/L 200 AO NV 308 316 308 268 252 243 245
Strontium mg/L - NV 1.25 1.29 1.26 1.33 1.63 1.24 1.31
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 | <0.00005 < 0.005 < 0.00005 | <0.00005
Vanadium mg/L - 0.006 0.0038 0.0033 0.0032 0.003 0.0032 0.0008 0.0045
Zinc mg/L 5 AO 0.02 <0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 10.6 7 10.4 7.5 11.3 6.3 9.8
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 6.52 6.93 6.88 6.85 6.88 7.14 7.01
Field Conductivity puS/cm - NV 2800 2800 2648 1909 3790 4210 3820
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Overburden Ground Water Quality Data

14-1l 14-1l 14-1l 14-11 14-1l 14-11 14-1l 14-11 14-1l 14-11 14-1l 14-11
PARAMETER UNITS ODWQS PWQO [ 25-May-09 | 4-Aug-09 8-Jun-10 15-Oct-10 [ 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 | 29-Oct-13 | 1-May-14 [ 24-Sep-14
Alkalinity mg/L 500 oG NV 413 444 486 494 522 527 570 590 660 624 661 684
Conductivity pS/cm - NV 1180 1240 1110 1080 1270 1240 1300 1400 1520 1450 1480 1580
pH pH Units | 6.5-8.5 oG 6.5-85 7.41 7.37 7.58 7.51 7.61 7.71 7.6 7.6 7.25 7.33 7.43 7.22
TDS mg/L 500 AO NV 764 806 723 701 736 705 791 790 925 838 774 904
DOC mg/L 5 NV 9 10 9 8 7.9 - 8 8.5 15.2 - 15.2 12.5
COD mg/L - NV 24 25 26 21 25 38 38 37 173 49 111 29
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.012 <0.0010 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO NV 93 108 109 98 89 83 80 80 103 76 <05 102
Ammonia, total mg/L - NV 0 <0.01 0.1 <0.05 <0.01 <0.1 0.02 0.08 <0.01 0.04 0.05 0.13
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 0.6 0.2 <0.1 <0.1
Sulphate mg/L 500 AO NV 132 124 77 62 37 32 38 <50 (3) 49 38 39 43
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV 3.4 2 0.3 0.2 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1
Bromide mg/L - NV 0.3 - 0.4 - <1 <1 <1.0 <1.0 0.8 <04 92.6 <04
TKN mg/L - NV 0.7 0.8 0.6 0.5 0.9 3 1.4 1 1.01 0.4 1.2 0.9
Hardness mg/L 500 oG NV 658 634 618 650 580 - 610 670 752 702 653 688
Aluminum mg/L 0.1 oG 0.075 <0.01 <0.01 0.02 <0.01 <0.005 <0.005 <0.0050 0.016 0.07 0.06 0.04 0.05
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005 <0.00050 <0.00050 0.0001 < 0.0001 0.0001 0.0002
Arsenic mg/L 0.025 IMAC 0.005 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.001 0.0008 0.0012 0.0012
Barium mg/L 1 MAC NV 0.1 0.1 0.1 0.1 0.16 0.16 0.17 0.17 0.23 0.19 0.18 0.2
Beryllium mg/L - 1.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 <0.00050 < 0.002 <0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.8 0.8 0.4 <0.1 0.33 0.3 0.32 0.33 0.47 0.44 0.441 0.499
Cadmium mg/L 0.005 MAC 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 <0.00010 < 0.00002 | <0.00002 | <0.00002 [ <0.00002
Calcium mg/L - NV 229 221 215 228 200 180 210 230 257 241 216 233
Chromium mg/L 0.05 MAC 0.001 0.0002 0.0002 0.0005 < 0.0001 <0.005 <0.005 <0.0050 - 0.0026 0.0101 0.0007 < 0.0002
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.0022 0.0026 0.0054 0.0049 0.011 0.011 0.014 0.015 0.0261 0.032 0.031 0.033
Copper mg/L 1 AO 0.005 0.0013 0.0019 0.0041 0.0031 0.005 0.004 0.0053 0.0039 0.005 0.0034 0.0069 0.0069
Iron mg/L 0.3 AO 0.3 <0.1 <0.1 0.3 <0.1 <0.100 0.2 0.14 0.12 0.46 0.85 0.43 0.49
Lead mg/L 0.01 MAC 0.005 <0.001 < 0.001 <0.001 <0.001 <0.0005 <0.0005 <0.00050 0.00054 0.00006 < 0.00002 0.00005 0.00006
Magnesium mg/L - NV 21 20 20 20 19 18 23 24 26.6 245 275 25.5
Manganese mg/L 0.05 AO NV 0.02 0.03 0.04 0.05 0.13 0.34 0.79 0.95 3.4 3.07 2.66 2.35
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00001 | <0.00001 | <0.00001 | <0.00001 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 < 0.002 < 0.002 < 0.002 0.004 <0.001 <0.0005 <0.00050 [ <0.00050 0.0001 < 0.0001 0.0002 0.0002
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 0.009 0.008 0.011 0.0091 0.02 0.02 0.02 0.02
Potassium mg/L - NV 1.4 1.6 1.5 15 1.4 1.2 1.4 15 1.5 1.4 1.6 14
Phosphorus-Total mg/L - 0.03 0.01 <0.01 <0.01 0.015 0.43 21 <0.10 1 0.77 0.67 0.63 0.63
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001
Silver mg/L - 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 <0.0001 <0.0001 <0.00010 | <0.00010 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Sodium mg/L 200 AO NV 39 45 54 51 55 58 73 72 87.8 79.5 90.7 85.2
Strontium mg/L - NV 0.392 0.4 0.388 0.261 0.38 0.34 0.38 0.4 - - - 0.49
Thallium mg/L - 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 | <0.00005 [ <0.000050 | <0.000050 | <0.00005 | <0.00005 0.0001 < 0.00005
Vanadium mg/L - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 0.00079 0.00061 0.008 0.0029 0.007 0.0181
Zinc mg/L 5 AO 0.02 <0.01 <0.01 <0.01 <0.01 0.01 <0.005 0.0062 0.011 0.006 <0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - - - - 15.6 9.5 13.1 10 125 14.2
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 - - - - - - 6.87 6.69 7.24 6.72 7.78 7.15
Field Conductivity pS/icm - NV - - - - - - 1336 4800 1594 1440 1318 1650
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Overburden Ground Water Quality Data

14-11 14-11 14-11 14-11 14-11 14-11 14-11 14-11 14-11 14-11 14-11 14-11
PARAMETER UNITS ODWQS PWQO | 28-Apr-15 | 5-Oct-15 | 26-Apr-16 | 19-Oct-16 | 12-Apr-17 | 5-Oct-17 | 10-Apr-18 | 2-Oct-18 | 22-Apr-19 | 9-Oct-19 | 13-Apr-20 [ 14-Oct-20
Alkalinity mg/L 500 oG NV 712 694 733 687 672 648 653 603 639 636 623 663
Conductivity pS/cm - NV 1600 1550 1620 1560 1470 1440 1450 1480 1490 1570 1580 1640
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.38 7.42 7.18 7.22 7.29 7.42 7.65 7.44 7.47 7.45 7.47 7.48
TDS mg/L 500 AO NV 940 917 960 952 875 818 821 832 859 954 876 949
DOC mg/L 5 NV 13.4 8.1 11.1 10.8 10 13 15 13.9 13.2 15.6 11 9.5
COD mg/L - NV 95 28 37 39 58 39 38 48 53 51 48 48
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 0.014 <0.001 0.004 <0.001 0.002 < 0.002 0.005 0.054 <0.002
Chloride mg/L 250 AO NV 95 91 100 88 80 70 68.6 94.4 105 155 122 124
Ammonia, total mg/L - NV 0.07 0.04 0.05 0.11 0.09 0.06 0.08 0.06 0.09 0.17 0.42 1.19
Unionized Ammonia mg/L - 0.02 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC NV 0.1 0.2 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 38 39 51 53 41 31 28 35 32 33 31 32
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 0.6 < 0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 < 0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05
Bromide mg/L - NV 0.4 0.6 0.5 -
TKN mg/L - NV 1 0.9 1.1 1.3 1.2 1 1.1 1.1 4.5 1.3 1.6 2.3
Hardness mg/L 500 oG NV 736 714 712 762 677 635 654 669 680 713 657 731
Aluminum mg/L 0.1 oG 0.075 0.04 0.06 0.05 0.1 0.11 0.12 0.1 0.08 0.1 0.1 0.09 0.09
Antimony mg/L 0.006 IMAC 0.02 0.0001 0.0001 0.0001 0.0003 < 0.0001 0 < 0.0001 0.0001 < 0.0001 < 0.0001 0.0001 0.0001
Arsenic mg/L 0.025 IMAC 0.005 0.0012 0.0008 0.0009 0.0008 0.0006 0.0007 0.0004 0.0003 0.0003 < 0.0003 0.0002 0.0003
Barium mg/L 1 MAC NV 0.21 0.21 0.21 0.24 0.308 0.224 0.205 0.208 0.206 0.239 0.234 0.28
Beryllium mg/L - 1.1 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.593 0.582 0.715 0.857 0.78 0.659 0.596 0.613 0.608 0.918 0.847 1.16
Cadmium mg/L 0.005 MAC 0.0005 | <0.00002 | <0.00002 0.00003 0.00002 < 0.00002 | <0.000014 | <0.000014 | <0.000015 | <0.000015 | <0.000029 | < 0.000015 | < 0.000015
Calcium mg/L - NV 248 239 236 251 220 206 214 217 224 230 215 240
Chromium mg/L 0.05 MAC 0.001 0.005 0.01 < 0.0002 0.003 0.0055 < 0.001 0.001 0.001 <0.001 0.001 <0.001 <0.001
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.031 0.025 0.026 0.029 0.025 0.026 0.01 0.03 0.019 0.022 0.0194 0.027
Copper mg/L 1 AO 0.005 0.0074 0.0051 0.0067 0.0067 0.0053 0.0036 0.0052 0.0058 0.0045 0.0057 0.0079 0.0058
Iron mg/L 0.3 AO 0.3 0.48 0.64 0.41 0.68 0.478 0.678 0.516 0.581 0.437 0.73 0.511 0.709
Lead mg/L 0.01 MAC 0.005 0.00008 0.00006 0.00007 0.00024 < 0.00002 0.00006 0.00006 0.00006 0.00007 < 0.00009 0.00009 0.00006
Magnesium mg/L - NV 28.2 28 29.5 32.6 31 29.3 28.9 30.9 29.2 33.5 29 31.8
Manganese mg/L 0.05 AO NV 2.21 1.93 1.71 1.79 1.47 1.36 1.3 1.52 1.53 1.93 1.76 2.1
Mercury mg/L 0.001 MAC 0.0002 0.00003 < 0.00002 0.00003 <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0002 0.0002 0.0002 0.0001 0.0001 0.0002 <0.0001 0.0001 0.0001 < 0.0002 <0.0001 0.0001
Nickel mg/L - 0.025 0.02 0.02 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02
Potassium mg/L - NV 1.6 1.7 1.6 1.7 1.7 1.9 1.6 1.9 1.6 2.3 3.2 3.9
Phosphorus-Total mg/L - 0.03 0.52 0.34 0.34 1.18 1.1 0.35 0.44 0.49 1.34 0.38 0.23 0.51
Selenium mg/L 0.01 MAC 0.1 0 0 <0.001 0 <0.001 <0.001 0.001 0.001 <0.001 0.002 0.001 0.001
Silver mg/L - 0.0001 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO NV 99 98.5 99.9 111 94.2 89.5 86.4 89.4 81.5 115 99.4 115
Strontium mg/L - NV 0.5 0.5 0.48 0.53 0.434 0.433 0.419 0.457 0.45 0.562 0.525 0.548
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L - 0.006 0.0057 0.0035 0.0031 0.0028 0.0035 0.0038 0.0004 0.00034 0.0005 0.0007 0.0005 0.0008
Zinc mg/L 5 AO 0.02 0.01 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 11.7 13.6 6.5 15.1 10.2 14.2 14.1 12.9 12.8 13.3
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 7.01 6.92 6.86 6.86 7.31 7.05 7.65 7.44 7.4 7.03 6.83 6.85
Field Conductivity pS/icm - NV 1710 1180 1180 1410 1145 1210 1390 1430 1660 1234 1700 1300
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Overburden Ground Water Quality Data

14-11 14-11 14-11 14-11 14-11 14-11 14-111 14-11 14-111 14-11 14-111 14-111
PARAMETER UNITS ODWQS PWQO | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 6-May-08 | 15-Aug-08 | 25-May-09 | 4-Aug-09 6-Oct-09 8-Jun-10
Alkalinity mg/L 500 oG NV 690 751 655 694 727 763 1280 1360 1410 1450 1270 1380
Conductivity pS/cm - NV 1660 1650 1550 1540 1660 1680 3480 3540 3490 3670 3520 3380
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.67 7.37 7.47 7.56 7.48 7.36 6.5 6.75 6.88 6.96 6.91 6.98
TDS mg/L 500 AO NV 958 1013 858 906 927 918 2260 2300 2270 2390 2290 2200
DOC mg/L 5 NV 13.8 15.8 11.4 6.2 7.7 14.7 52 52.4 63 62 115 52
COD mg/L - NV 58 105 55 53 65 64 22 34 32 151 175 18
Phenols mg/L - 0.001 0.006 0.005 0.003 0.002 <0.001 <0.001 0.007 0.009 0.006 0.009 0.002 0.011
Chloride mg/L 250 AO NV 123 145 88.4 89.1 87.9 86.4 374 322 306 352 346 358
Ammonia, total mg/L - NV 2.53 0.5 6.98 10.2 14.8 17.9 44 64.4 80.1 86.7 48.2 47.9
Unionized Ammonia mg/L - 0.02 <0.01 0.02 0.03 0.05 <0.01
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1
Sulphate mg/L 500 AO NV 30 25 29 26 57 30 319 328 245 272 271 279
Nitrite (N) mg/L 1 MAC NV 0.06 0.05 <0.05 < 0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV <0.05 < 0.05 <0.05 < 0.05 2.37 0.24 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Bromide mg/L - NV - - 1 - - 1.3
TKN mg/L - NV 3.7 24 9.8 12.1 19.1 225 53.2 69.3 81.4 100 66.6 78.6
Hardness mg/L 500 oG NV 695 731 600 646 665 630 1340 1210 1210 1110 1240 1170
Aluminum mg/L 0.1 oG 0.075 0.11 0.11 0.06 0.07 0.12 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Antimony mg/L 0.006 IMAC 0.02 0.0001 0.0004 0.0001 0.0003 0.0001 0.0001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic mg/L 0.025 IMAC 0.005 0.0003 0.001 0.0003 0.0003 0.0003 0.0003 <0.01 <0.01 <0.01 <0.01 <0.01 < 0.005
Barium mg/L 1 MAC NV 0.29 0.253 0.369 0.431 0.556 0.558 0.2 0.3 0.3 0.3 0.2 0.8
Beryllium mg/L - 1.1 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Boron mg/L 5 IMAC 0.2 1.38 1.23 1.27 1.41 1.83 1.77 2 1.8 2.5 2.1 2.1 1.9
Cadmium mg/L 0.005 MAC 0.0005 | <0.000015 | <0.000015 | <0.000015 [ 0.000017 | <0.000012| 0.000015 0.0005 0.0005 0.0006 0.0005 0.0004 0.0005
Calcium mg/L - NV 229 241 198 215 215 206 427 374 374 347 381 350
Chromium mg/L 0.05 MAC 0.001 0.001 0.001 <0.001 < 0.001 <0.001 <0.001 0.0011 0.0015 0.0017 0.0013 0.001 0.0016
Chromium (VI) mg/L <0.001 < 0.001 <0.001 <0.01
Cobalt mg/L - 0.0009 0.02 0.007 0.024 0.027 0.022 0.0274 0.0074 0.0075 0.0062 0.0054 0.0051 0.0049
Copper mg/L 1 AO 0.005 0.0077 0.0005 0.0051 0.0048 0.0054 0.0058 <0.0001 <0.0001 <0.0001 < 0.0001 0.0003 < 0.0001
Iron mg/L 0.3 AO 0.3 0.644 1.77 0.698 0.805 0.617 0.603 33.1 30.5 22.4 22 32.3 30.2
Lead mg/L 0.01 MAC 0.005 0.00011 < 0.00004 0.00005 0.00007 0.00005 0.00006 0.007 0.007 0.009 0.007 0.007 0.003
Magnesium mg/L - NV 29.7 31.2 25.7 26.3 311 28.1 68 68 68 60 69 72
Manganese mg/L 0.05 AO NV 2.13 1.66 2.5 2.61 3.05 2.92 6.08 3.03 4.27 3.53 4.55 3.72
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00005 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002
Nickel mg/L - 0.025 0.02 0.02 0.02 0.02 0.02 0.024 0.01 0.02 0.02 0.01 0.01 0.02
Potassium mg/L - NV 5.8 2.7 12.9 16 21.7 23.8 91 107 115 123 95 109
Phosphorus-Total mg/L - 0.03 0.23 0.19 0.22 0.09 0.27 0.08 0.15 0.03 0.03 0.04 0.03 0.03
Selenium mg/L 0.01 MAC 0.1 <0.001 0.002 0.002 0.002 0.001 0.001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Silver mg/L - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 0.0003 0.0003 0.0005 0.0002 0.0002 0.0002
Sodium mg/L 200 AO NV 120 114 99.5 101 96.5 106 253 270 272 265 259 298
Strontium mg/L - NV 0.615 0.521 0.641 0.673 0.758 0.733 2.61 2.64 2.6 2.7 2.91 2.38
Thallium mg/L - 0.0003 | <0.00005 0.00008 < 0.00005 < 0.005 < 0.00005 | <0.00005 0.002 0.0014 0.0008 0.0009 0.0009 0.0015
Vanadium mg/L - 0.006 0.0007 0.0013 0.0007 0.0008 0.0002 0.0011 0.004 0.003 0.004 0.004 0.004 0.005
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 8.4 13.4 11.6 13.3 11.8 12 - - - - - -
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 7.42 7.11 7.18 7.13 7.15 6.8 - - - - - -
Field Conductivity pS/icm - NV 1400 2626 1470 1613 1460 1405 - - - - - -
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Overburden Ground Water Quality Data

14111 1411 14111 14-11l 14111 14-11l 14111 14-11l 1411 14-111 1411 14-111
PARAMETER UNITS ODWQS PWQO | 15-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 [ 3-Jun-13 | 29-Oct-13 | 1-May-14 | 24-Sep-14 | 28-Apr-15 | 5-Oct-15 [ 26-Apr-16
Alkalinity mg/L 500 oG NV 1440 1380 1580 1500 1600 1550 1630 1630 1720 1680 1690 1780
Conductivity pS/cm - NV 3510 4090 4360 4200 4400 4130 4370 4130 4330 4130 4300 4160
pH pH Units | 6.5-8.5 oG 6.5-8.5 7 7.34 7.24 7.43 7.41 6.97 7.07 7.04 7.04 7.29 7.18 7.14
TDS mg/L 500 AO NV 2280 2560 2610 2700 2650 2650 2530 2540 2690 2570 2630 2460
DOC mg/L 5 NV 66 65.8 - 70 88 65.8 - 84.4 72.6 <0.2 23.1 29.5
COD mg/L - NV 33 200 280 210 280 201 251 223 216 220 231 300
Phenols mg/L - 0.001 0.009 <0.001 0.018 0.0037 0.0013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005
Chloride mg/L 250 AO NV 413 390 430 370 410 383 404 370 402 351 370 295
Ammonia, total mg/L - NV 82 81 <0.1 78 110 122 114 139 122 102 122 154
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.10 <0.10 0.3 0.2 0.2 <0.1 0.2 0.1 <1
Sulphate mg/L 500 AO NV 327 350 160 310 170 246 210 188 242 201 176 104
Nitrite (N) mg/L 1 MAC NV <0.1 <0.01 <0.01 <0.010 0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1
Nitrate (N) mg/L 10 MAC NV <0.1 <0.1 <0.1 <0.10 <0.10 0.2 <0.1 0.1 <0.1 <0.1 0.1 <1
Bromide mg/L - NV - 3 <5 2.9 <5.0 4.4 3.5 3.8 3.3 3 3 <4
TKN mg/L - NV 83 69 110 94 110 (1) 135 174 142 122 112 152 187
Hardness mg/L 500 oG NV 1340 1300 - 1400 1100 1190 1180 1090 1020 1110 1040 859
Aluminum mg/L 0.1 oG 0.075 <0.01 <0.005 0.009 0.0071 0.0077 0.09 0.08 0.05 0.06 0.06 0.07 0.06
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.005 0.0005 <0.00050 0.00051 0.0005 0.0003 0.0003 0.0006 0.0003 0.0004 0.0004
Arsenic mg/L 0.025 IMAC 0.005 < 0.005 0.002 0.004 0.0021 0.003 0.0047 0.0063 0.0062 0.0075 0.003 0.0041 0.0047
Barium mg/L 1 MAC NV 0.3 0.35 0.77 0.45 0.91 0.73 0.69 0.46 0.78 0.5 0.8 0.61
Beryllium mg/L - 1.1 <0.1 <0.005 <0.0005 <0.00050 | <0.00050 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 15 2.3 24 2.6 2.9 2.9 3.2 2.7 3 3 3.6 3
Cadmium mg/L 0.005 MAC 0.0005 < 0.0001 <0.0001 <0.0001 <0.00010 [ <0.00010 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 0.00004 < 0.00002
Calcium mg/L - NV 405 370 300 380 310 338 336 307 288 313 289 237
Chromium mg/L 0.05 MAC 0.001 0.0003 <0.005 0.006 <0.0050 - 0.0072 0.0412 0.0023 0.0041 0.0028 0.0328 < 0.0002
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.0027 0.0068 0.004 0.0063 0.0059 0.004 0.007 0.006 0.011 0.007 0.01 0.013
Copper mg/L 1 AO 0.005 < 0.0001 0.001 <0.001 <0.0020 0.0014 0.0014 0.0026 0.0033 0.0037 0.0031 0.0025 0.0022
Iron mg/L 0.3 AO 0.3 195 11 33 22 25 20.9 25.2 19.8 23.8 17.9 22.5 17.3
Lead mg/L 0.01 MAC 0.005 0.003 <0.0005 <0.0005 <0.00050 | <0.00050 0.00002 < 0.00002 0.00003 < 0.00002 0.0001 0.00005 0.00004
Magnesium mg/L - NV 80 82 66 100 73 83.4 81.9 78.5 72.7 80.8 76.6 64.9
Manganese mg/L 0.05 AO NV 2.19 3.8 2.7 4 2.7 2.99 3.06 2.42 2.58 2.54 2.29 1.59
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00001 - <0.00001 | <0.00001 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00003
Molybdenum mg/L - 0.04 0.011 <0.001 0.0006 <0.00050 0.00057 0.0007 0.0005 0.0003 0.0005 0.0003 0.0004 0.0005
Nickel mg/L - 0.025 0.01 0.033 0.025 0.035 0.031 0.03 0.03 0.03 0.03 0.04 0.03 0.03
Potassium mg/L - NV 105 92 120 100 120 115 109 93.2 117 105 131 129
Phosphorus-Total mg/L - 0.03 <0.1* 0.1 0.17 <0.10 0.2 0.08 0.07 0.06 0.06 0.06 0.06 0.12
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.01 <0.01 0.001 0.006 0.007 0.009 0.002
Silver mg/L - 0.0001 0.0009 <0.0001 <0.0001 <0.00010 | <0.00010 0.00003 0.00003 0.00003 0.00003 0.00003 0.00004 0.00004
Sodium mg/L 200 AO NV 313 300 380 370 400 371 388 323 354 354 392 343
Strontium mg/L - NV 2.35 23 27 2.4 2.5 - - - 2.4 212 2.41 2.17
Thallium mg/L - 0.0003 < 0.0003 <0.00005 | <0.00005 | <0.000050 [ <0.000050 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | < 0.00005
Vanadium mg/L - 0.006 0.003 0.003 0.0096 0.0073 0.0096 0.0194 0.016 0.0171 0.0571 0.0176 0.0172 0.011
Zinc mg/L 5 AO 0.02 <0.01 0.011 <0.005 <0.0050 <0.0050 0.01 < 0.005 < 0.005 < 0.005 0.02 0.01 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - 14.6 6.7 14 12 11.5 14.1 11.2 13.9 6.7
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 - - - 6.65 7.4 6.61 6.72 7.01 6.96 6.72 6.78 7.28
Field Conductivity uS/icm - NV - - - 4260 1100 4350 4100 3287 4670 4230 3335 2860
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Overburden Ground Water Quality Data

14-111 14-111 14-111 14111 14-111 14111 14-111 14-111 14-11l 14-111 14-11l 14-111
PARAMETER UNITS ODWQS PWQO | 19-Oct-16 | 12-Apr-17 | 5-Oct-17 5-Oct-17 | 10-Apr-18 | 22-Apr-19 | 9-Oct-19 | 13-Apr-20 | 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22
Alkalinity mg/L 500 oG NV 2000 1900 1750 1750 1640 1610 1590 1610 1560 1710 1440 1260
Conductivity uS/cm - NV 4610 4310 4270 4270 3780 3930 4090 4060 4060 4040 3970 3590
pH pH Units [ 6.5-8.5 oG 6.5-8.5 7.39 7.32 7.26 7.26 7.53 7.47 7.47 7.48 7.2 7.63 7.3 7.4
TDS mg/L 500 AO NV 2790 2560 2511 2511 2298 2241 2493 2239 2323 2429 2488 1865
DOC mg/L 5 NV 25 75.6 24.6 24.6 63.9 29.2 73.6 29.1 17.4 24.4 214 17.4
COD mg/L - NV 266 60 238 238 217 224 274 229 214 353 410 295
Phenols mg/L - 0.001 0.015 0.043 0.029 0.029 <0.001 < 0.002 0.002 < 0.002 < 0.002 0.041 < 0.002 <0.001
Chloride mg/L 250 AO NV 349 294 272 272 250 284 395 300 323 300 431 249
Ammonia, total mg/L - NV 175 174 158 158 148 155 239 119 157 185 156 139
Unionized Ammonia mg/L - 0.02 <0.01 0.87 0.28 0.33 0.04 0.38
Fluoride mg/L 2.4 MAC NV <05 <1 <1 <1 <1 <1 <1 <1 <1 <0.1 <1 <1
Sulphate mg/L 500 AO NV 60 72 144 144 100 68 23 56 82 69 96 30
Nitrite (N) mg/L 1 MAC NV <05 2.1 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <05 < 0.05 <05 <05
Nitrate (N) mg/L 10 MAC NV <05 <1 <05 <0.5 <0.5 <0.5 <0.5 <0.5 0.68 0.33 <05 <05
Bromide mg/L - NV -
TKN mg/L - NV 186 211 183 183 150 174 186 149 162 206 188 191
Hardness mg/L 500 oG NV 940 862 904 904 892 870 868 873 902 870 906 700
Aluminum mg/L 0.1 oG 0.075 0.06 0.28 0.13 0.13 0.11 0.11 0.12 0.1 0.11 0.11 0.12 0.06
Antimony mg/L 0.006 IMAC 0.02 0.0008 0.0004 0.0003 0.0003 0.0002 0.0002 < 0.0002 < 0.0002 0.0004 0.0003 0.0009 0.0003
Arsenic mg/L 0.025 IMAC 0.005 0.0038 0.0061 0.0036 0.0036 0.002 0.0015 0.0012 0.0011 0.0015 0.0019 0.0013 0.0011
Barium mg/L 1 MAC NV 1.09 0.99 1.12 1.12 0.64 0.442 0.687 0.465 0.628 0.661 0.908 0.55
Beryllium mg/L - 1.1 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.004 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 3.9 3.3 34 34 3.01 2.97 3.64 3.03 3.08 3.35 3.49 2.53
Cadmium mg/L 0.005 MAC 0.0005 0.00005 0.00003 | <0.000014 | <0.000014 | < 0.000014 | < 0.000015 | < 0.000059 | < 0.000059 | < 0.000059 | < 0.000059 | < 0.000059 | < 0.000029
Calcium mg/L - NV 256 232 243 243 243 240 236 232 245 235 248 190
Chromium mg/L 0.05 MAC 0.001 0.0052 0.0115 <0.001 < 0.001 0.002 0.002 0.001 0.002 < 0.002 0.002 0.002 0.001
Chromium (VI) mg/L <0.001
Cobalt mg/L - 0.0009 0.01 0.009 0.007 0.007 < 0.005 < 0.005 0.005 0.0056 0.01 0.006 0.008 0.007
Copper mg/L 1 AO 0.005 0.0034 0.0047 0.002 0.002 0.0031 0.0027 0.0027 0.003 0.0009 0.0011 0.0009 0.0005
Iron mg/L 0.3 AO 0.3 14 15.4 16.3 16.3 14.8 12.8 0.193 12.8 16.3 10.4 16.2 20.5
Lead mg/L 0.01 MAC 0.005 0.00003 0.00057 <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.0002 < 0.0002 < 0.0002 0.00026 0.00039 0.00008
Magnesium mg/L - NV 727 68.6 721 721 69.1 65.6 67.7 714 70.6 68.8 69.6 54.5
Manganese mg/L 0.05 AO NV 1.39 1.47 1.58 1.58 1.74 1.74 131 1.97 1.46 1.32 1.42 1.13
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0054 0.0006 0.0003 0.0003 0.0001 0.0003 0.0006 < 0.0004 < 0.0004 0.0006 0.0006 0.0003
Nickel mg/L - 0.025 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.03 <0.02 0.03 0.03 <0.01
Potassium mg/L - NV 168 164 161 161 129 121 157 127 134 146 162 135
Phosphorus-Total mg/L - 0.03 0.28 0.23 0.14 0.14 0.05 0.09 0.15 0.05 0.06 0.42 1.22 0.58
Selenium mg/L 0.01 MAC 0.1 0.01 < 0.001 0.003 0.003 0.003 0.004 0.006 0.004 0.004 0.002 <0.02 0.005
Silver mg/L - 0.0001 0.00005 0.00003 <0.00002 | <0.00002 | <0.00002 | <0.0001 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0001
Sodium mg/L 200 AO NV 442 339 346 346 314 282 349 320 314 334 352 250
Strontium mg/L - NV 2.49 2.44 2.53 2.53 2.21 2.21 2.3 2.23 2.21 2.4 2.29 1.94
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 | < 0.00005 0.00025 < 0.00005
Vanadium mg/L - 0.006 0.0114 0.013 0.012 0.012 0.0053 0.0047 0.0019 0.0051 0.0057 0.0055 0.0067 0.0045
Zinc mg/L 5 AO 0.02 0.01 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.01 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV 200 4980 2050
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 16.5 10.2 15 15 12.3 14.3 10.1 14.4 9.2 12.9 11
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 6.96 7.28 7.01 7.01 7.53 6.75 7.15 7.1 6.91 7.01 6.98 7.13
Field Conductivity uS/icm - NV 3720 2905 3399 3399 3580 3550 2680 3500 2900 2900 >4000 3220
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Overburden Ground Water Quality Data

14-1 14-1 14-1 16-11 16-I1 16-11 16-I1 16-11 16-11 16-I1 16-11 16-I1
PARAMETER UNITS ODWQS PWQO | 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 13-May-08 | 14-Aug-08 | 25-May-09 [ 4-Aug-09 6-Oct-09 8-Jun-10 | 15-Oct-10 | 12-May-11 | 9-Nov-11
Alkalinity mg/L 500 oG NV 481 476 441 457 439 410 380 313 313
Conductivity pS/cm - NV 1000 1100 888 966 881 726 688 645 645
pH pH Units | 6.5-8.5 oG 6.5-8.5 6.91 7.1 7.35 7.3 7.31 7.55 7.61 7.75 -
TDS mg/L 500 AO NV 650 717 577 628 573 472 447 366 366
DOC mg/L 5 NV 2 3.9 3 3 2 1 1 1.1 -
COD mg/L - NV 4 10 8 5 11 2 <2 8 8
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO NV 57 63 26 23 26 15 14 8 8
Ammonia, total mg/L - NV <0.1 <0.1 0.04 0.2 0.4 0.02 < 0.05 <0.01 0.8
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 29 66 40 59 32 25 22 18 18
Nitrite (N) mg/L 1 MAC NV <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01
Nitrate (N) mg/L 10 MAC NV 1 1.6 0.7 0.5 0.5 0.9 0.9 0.8 0.8
Bromide mg/L - NV - - <0.1 - - 0.5 - <1 <1
TKN mg/L - NV 0.2 0.5 0.3 0.5 0.6 0.2 0.2 0.4 0.4
Hardness mg/L 500 oG NV 470 527 425 425 391 381 422 310 310
Aluminum mg/L 0.1 oG 0.075 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005
Arsenic mg/L 0.025 IMAC 0.005 <0.01 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001
Barium mg/L 1 MAC NV 0.2 0.2 0.3 0.4 0.2 0.2 0.2 0.16 0.14
Beryllium mg/L - 11 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005
Boron mg/L 5 IMAC 0.2 0.123 0.1 0.4 0.4 0.2 <0.1 <0.1 0.085 0.05
Cadmium mg/L 0.005 MAC 0.0005 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001
Calcium mg/L - NV 152 179 134 134 122 125 141 100 110
Chromium mg/L 0.05 MAC 0.001 Damaged | Damaged | Damaged 0.0009 0.0002 0.0002 0.0002 0.0001 0.0007 < 0.0001 <0.005 <0.005
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0005 <0.0005
Copper mg/L 1 AO 0.005 0.0017 0.0024 0.006 0.0023 0.0007 0.0005 0.0025 0.001 0.001
Iron mg/L 0.3 AO 0.3 0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1
Lead mg/L 0.01 MAC 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005
Magnesium mg/L - NV 22 20 22 22 21 17 17 14 12
Manganese mg/L 0.05 AO NV <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 0.003
Mercury mg/L 0.001 MAC 0.0002 <0.00002 [ <0.00005 0.00003 <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00001 | <0.00001
Molybdenum mg/L - 0.04 <0.002 <0.002 <0.002 <0.002 < 0.002 < 0.002 0.003 0.001 0.0014
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.001 <0.001
Potassium mg/L - NV 25.3 26.6 32 65.4 56 21.6 21.8 14 9
Phosphorus-Total mg/L - 0.03 <0.01 0.2 0.01 <0.01 <0.01 <0.01 0.009 0.21 0.04
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002
Silver mg/L - 0.0001 <0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 0.0001 <0.0001 <0.0001
Sodium mg/L 200 AO NV 36 47 29 24 16 23 10 6 9.7
Strontium mg/L - NV 0.315 0.184 0.28 0.297 0.144 0.161 0.165 0.14 0.14
Thallium mg/L - 0.0003 0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 | <0.00005
Vanadium mg/L - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005
Zinc mg/L 5 AO 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.006 <0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - - - - - - -
Field pH pH Units [ 6.5-8.5 0oG 6.5-8.5 - - - - - - - - -
Field Conductivity pS/icm - NV - - - - - - - - -

Shading indicates detection
Bold text indicates values exceeding the ODWO.
ODWQS Ontario Drinking Water Quality Objectives
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Bold / Highlighting for ODWQS exceeded parameters
Bold / Underlined for PWQO exceeded parameters




Overburden Ground Water Quality Data

16-l1 16-11 16-l1 16-I1 16-11 16-I1 16-11 16-I1 16-11 16-I1 16-1 16-I1
PARAMETER UNITS ODWQS PWQO | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 | 29-Oct-13 | 1-May-14 [ 24-Sep-14 | 27-Apr-15 | 5-Oct-15 | 25-Apr-16 | 19-Oct-16 | 12-Apr-17 [ 5-Oct-17
Alkalinity mg/L 500 oG NV 410 320 322 290 308 273 274 255 347 294 317 471
Conductivity pS/cm - NV 800 650 688 626 713 694 595 627 900 892 878 1660
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.57 7.68 7.68 7.77 7.74 7.72 7.79 7.87 7.76 7.7 7.78 7.76
TDS mg/L 500 AO NV 463 482 400 360 428 379 340 339 501 514 517 941
DOC mg/L 5 NV 1 1.2 4.2 - 2.9 3.3 2.4 1.7 0.8 1 2.2 10.2
COD mg/L - NV 6.4 10 17 <5 <5 <5 <5 <5 47 15 6 28
Phenols mg/L - 0.001 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.01
Chloride mg/L 250 AO NV 14 7 13 11 46 41 16 28 66 80 73 127
Ammonia, total mg/L - NV <0.01 0.05 <0.01 0.02 <0.01 0.12 0.06 0.05 0.05 0.03 <0.01 0.08
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV <0.10 <0.10 <0.1 0.1 0.1 <0.1 0.1 0.1 <0.1 0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 15 120 20 14 19 19 19 16 20 37 24 178
Nitrite (N) mg/L 1 MAC NV <0.010 <0.010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.05
Nitrate (N) mg/L 10 MAC NV 0.65 1.6 1.3 1.5 2.2 2.8 2.2 2 2.9 25 2.3 0.7
Bromide mg/L - NV <1.0 <1.0 <04 <04 <04 <04 <04 <04 <04 -
TKN mg/L - NV 0.67 0.38 0.21 <0.1 0.5 0.3 0.4 0.4 0.4 0.2 0.5 1.6
Hardness mg/L 500 oG NV 400 330 395 359 389 325 298 306 401 442 371 590
Aluminum mg/L 0.1 oG 0.075 <0.0050 <0.0050 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.04 0.07 0.11
Antimony mg/L 0.006 IMAC 0.02 <0.00050 | <0.00050 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 < 0.0001 0.0003 < 0.0001 0.0002
Arsenic mg/L 0.025 IMAC 0.005 <0.0010 <0.0010 0.0001 < 0.0001 0.0001 0.0013 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0002 0.0006
Barium mg/L 1 MAC NV 0.18 0.12 0.15 0.12 0.14 0.14 0.12 0.1 0.19 0.19 0.33 0.41
Beryllium mg/L - 1.1 <0.00050 | <0.00050 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.06 0.036 0.087 0.061 0.041 0.042 0.046 0.033 0.051 0.08 0.165 2.53
Cadmium mg/L 0.005 MAC 0.0005 <0.00010 | <0.00010 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.000014
Calcium mg/L - NV 140 110 135 124 133 111 101 102 133 148 123 193
Chromium mg/L 0.05 MAC 0.001 <0.0050 - 0.0014 0.0825 0.0004 0.0004 0.002 0.0046 < 0.0002 0.0012 0.0025 <0.001
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 <0.00050 | <0.00050 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.012
Copper mg/L 1 AO 0.005 0.0014 0.0012 0.0009 0.0007 0.0012 0.001 0.0017 0.0014 0.001 0.0011 0.0028 0.0074
Iron mg/L 0.3 AO 0.3 <0.10 <0.10 < 0.005 0.01 < 0.005 < 0.005 < 0.005 0.12 < 0.005 < 0.005 0.02 0.03
Lead mg/L 0.01 MAC 0.005 <0.00050 | <0.00050 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Magnesium mg/L - NV 15 12 14 12 13.5 11.6 11.3 12.1 16.5 17.7 15.5 26.2
Manganese mg/L 0.05 AO NV <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 0 0 0.01
Mercury mg/L 0.001 MAC 0.0002 <0.00001 | <0.00001 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.00082 0.0012 0.0008 0.0006 0.0008 0.0008 0.0008 0.0012 0.0005 0.0004 0.0005 0.0004
Nickel mg/L - 0.025 <0.0010 <0.0010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - NV 11 7.5 8.4 5.2 9.1 10.4 8.3 6.2 20.5 13.9 30.8 44.1
Phosphorus-Total mg/L - 0.03 <0.10 0.044 0.14 0.06 0.1 0.08 0.14 0.14 0.52 0.05 0.13 0.12
Selenium mg/L 0.01 MAC 0.1 <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silver mg/L - 0.0001 <0.00010 | <0.00010 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Sodium mg/L 200 AO NV 10 9.3 10.5 13.7 12.2 10.2 10.5 12.5 24.4 31.2 49.4 90.3
Strontium mg/L - NV 0.17 0.14 - - - 0.19 0.18 0.18 0.25 0.28 0.25 0.4
Thallium mg/L - 0.0003 | <0.000050 | <0.000050 | <0.00005 [ <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 | < 0.00005
Vanadium mg/L - 0.006 <0.00050 | <0.00050 0.0043 0.0007 0.003 0.0063 0.0023 0.0011 0.0013 0.0011 0.0015 0.0024
Zinc mg/L 5 AO 0.02 <0.0050 <0.0050 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 9.8 7.4 10.6 9.3 8.6 10.7 8.1 10.3 6.2 11 6.8 10.8
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 6.74 7.61 8.12 7.11 8.08 7.6 7.71 7.47 8.26 6.84 7.48 7.59
Field Conductivity uS/icm - NV 801 720 700 680 750 700 720 471 880 795 801 1308
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Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

16-11 16-I1 16-11 16-I1 16-I1 16-11 16-I1 16-11 16-I1 16-1 16-I1 16-1
PARAMETER UNITS ODWQS PWQO | 10-Apr-18 | 1-Oct-18 | 22-Apr-19 | 8-Oct-19 | 13-Apr-20 | 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 [ 12-Oct-23
Alkalinity mg/L 500 oG NV 336 392 316 353 281 249 292 272 257 374 286 351
Conductivity pS/cm - NV 932 1180 982 892 723 586 666 587 609 809 676 788
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.95 7.58 7.73 7.61 7.8 7.79 7.93 7.55 7.65 7.58 7.81 7.38
TDS mg/L 500 AO NV 492 657 545 545 395 327 379 351 323 471 388 413
DOC mg/L 5 NV 8.7 5.4 5.2 55 4 2.8 5.2 3.8 2.9 2.6 2.2 5.3
COD mg/L - NV 24 14 19 269 50 5 19 6 8 27 23 7
Phenols mg/L - 0.001 <0.001 < 0.002 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO NV 45.5 96.9 55.4 37.7 12.8 8.5 12.1 13.4 8.9 9.7 10.5 11.2
Ammonia, total mg/L - NV 2.64 1.45 1.88 1.05 0.78 0.31 0.13 0.58 111 0.08 0.74 0.11
Unionized Ammonia mg/L - 0.02 0.02 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 36 68 83 58 55 35 36 33 28 36 44 51
Nitrite (N) mg/L 1 MAC NV <0.05 0.07 <0.05 < 0.05 <0.05 < 0.05 <0.05 <0.05 <0.05 < 0.05 <05 <0.05
Nitrate (N) mg/L 10 MAC NV 0.69 0.64 4.13 4.32 3.31 2.35 2.3 2.55 2.39 2.03 <05 1.91
Bromide mg/L - NV
TKN mg/L - NV 3.7 1.9 25 12.7 1.7 0.7 0.6 1.1 1.2 0.5 1.1 0.4
Hardness mg/L 500 oG NV 325 437 371 473 320 295 317 292 264 413 304 381
Aluminum mg/L 0.1 oG 0.075 0.06 0.08 0.08 0.1 0.06 0.04 0.07 0.06 0.03 0.06 0.08 0.04
Antimony mg/L 0.006 IMAC 0.02 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 0.0001
Arsenic mg/L 0.025 IMAC 0.005 0.0001 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001
Barium mg/L 1 MAC NV 0.231 0.229 0.171 0.209 0.146 0.104 0.134 0.144 0.106 0.176 0.166 0.11
Beryllium mg/L - 1.1 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001
Boron mg/L 5 IMAC 0.2 0.954 0.619 0.461 0.264 0.242 0.178 0.171 0.105 0.14 0.216 0.159 0.228
Cadmium mg/L 0.005 MAC 0.0005 | <0.000014 | 0.000018 | < 0.000015 | <0.000015 [ <0.000015 | <0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000010 | 0.000028 | <0.000015
Calcium mg/L - NV 107 146 128 164 109 99.8 106 97.2 87.2 137 103 126
Chromium mg/L 0.05 MAC 0.001 0.001 < 0.001 <0.001 < 0.001 <0.001 < 0.001 0.001 < 0.001 <0.001 <0.001 <0.001 <0.001
Chromium (VI) mg/L <0.001 <0.001 <0.001 <0.01
Cobalt mg/L - 0.0009 < 0.005 0.006 0.009 < 0.005 0.0004 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0003
Copper mg/L 1 AO 0.005 0.0055 0.0039 0.004 0.0029 0.0032 0.0017 0.0029 0.0022 0.0023 0.0019 0.0017 0.0019
Iron mg/L 0.3 AO 0.3 0.263 0.538 < 0.005 0.006 0.014 0.005 0.022 0.009 < 0.005 0.045 0.005 <0.005
Lead mg/L 0.01 MAC 0.005 < 0.00002 0.00003 <0.00002 | <0.00002 0.00004 0.00003 0.00006 0.00002 0.00002 0.00011 0.00003 <0.00002
Magnesium mg/L - NV 14.1 17.5 12.5 15.3 11.6 11.1 12.6 11.9 11.3 17 11.4 16.1
Manganese mg/L 0.05 AO NV 0.026 0.039 0.037 0.043 0.066 0.139 0.499 0.664 0.539 0.143 0.112 0.007
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0007 0.0007 0.0012 0.0012 0.0016 0.0017 0.0013 0.0009 0.0008 0.0004 0.0004 0.0004
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0007
Potassium mg/L - NV 46.6 26.5 15.9 19.9 15.9 9.3 19.6 22 21.2 36.3 49 20.9
Phosphorus-Total mg/L - 0.03 0.06 0.04 0.04 7.74 0.8 0.28 0.25 0.35 0.18 0.22 0.09 0.14
Selenium mg/L 0.01 MAC 0.1 <0.001 < 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silver mg/L - 0.0001 | <0.00002 | <0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001
Sodium mg/L 200 AO NV 38 63.7 57.9 36.5 20.8 9.8 16.4 9.5 9.7 10.3 7.9 8
Strontium mg/L - NV 0.211 0.265 0.258 0.313 0.268 0.191 0.202 0.169 0.144 0.201 0.199 0.236
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ < 0.00005 < 0.005 0.00005 <0.00005
Vanadium mg/L - 0.006 0.0002 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0002 0.0003 0.0009 0.0002
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.006 < 0.005 < 0.005 <0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 11 9 9.6 10.6 7.1 10.2 7.4 13 8.7 12.2
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 7.95 7.58 7.65 7.01 6.78 7.67 7.53 7.65 7.59 7.2 7.54 7.23
Field Conductivity uS/icm - NV 869 1130 1020 774 680 540 640 780 840 835 616 683
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Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

17-1 17-1 17-1 17-1 17- 17-l 17- 17-l 17- 17-1 17- 17-1
PARAMETER UNITS ODWQS PWQO | 13-May-08 | 14-Aug-08 | 25-May-09 | 5-Aug-09 | 10-Jun-10 [ 6-Oct-10 | 12-May-11 | 9-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 [ 29-Oct-13
Alkalinity mg/L 500 oG NV 492 479 533 627 575 587 570 604 590 570 560 533
Conductivity pS/cm - NV 1250 1260 1320 1460 1310 1240 1320 1340 1300 1300 1260 1270
pH pH Units | 6.5-8.5 oG 6.5-8.5 7 7.15 7.26 7.28 7.34 7.39 7.54 7.73 7.66 7.64 7.48 7.57
TDS mg/L 500 AO NV 811 816 857 948 852 803 765 783 777 773 742 735
DOC mg/L 5 NV 10 8.6 17 9 5 8 6.9 - 6.6 6.7 11.6 -
COD mg/L - NV 26 21 6 21 21 19 27 42 30 22 15 12
Phenols mg/L - 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.0010 <0.0010 <0.001 <0.001
Chloride mg/L 250 AO NV 84 100 104 120 113 102 90 82 74 75 67 77
Ammonia, total mg/L - NV 0.2 0.2 0.2 0.19 0.32 0.21 0.46 <0.1 0.44 0.86 0.4 0.43
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 0.1
Sulphate mg/L 500 AO NV 159 109 81 55 56 36 28 27 39 29 31 40
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1
Bromide mg/L - NV - - - - <0.1 - <1 - <1.0 <1.0 <04 <04
TKN mg/L - NV 1 0.8 0.7 0.8 0.7 0.9 1 2 13 1.2 1.02 0.6
Hardness mg/L 500 oG NV 635 625 648 663 627 646 580 600 590 620 642 632
Aluminum mg/L 0.1 oG 0.075 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 0.006 <0.0050 <0.0050 0.06 0.05
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005 <0.00050 | <0.00050 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.005 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0012 0.0011
Barium mg/L 1 MAC NV 0.2 0.1 0.2 0.2 0.2 0.2 0.24 0.27 0.26 0.25 0.28 0.26
Beryllium mg/L - 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 | <0.00050 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 1.01 0.7 0.4 0.8 0.4 <0.1 0.44 0.47 0.5 0.45 0.433 0.439
Cadmium mg/L 0.005 MAC 0.0005 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 | <0.00002 | < 0.00002
Calcium mg/L - NV 204 200 210 211 203 208 190 190 190 200 208 207
Chromium mg/L 0.05 MAC 0.001 0.0011 0.0002 0.0002 0.0003 0.0004 0.0003 <0.005 <0.005 <0.0050 - 0.0021 0.0309
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.0221 0.0135 0.0208 0.0267 0.0215 0.029 0.036 0.036 0.031 0.029 0.0189 0.026
Copper mg/L 1 AO 0.005 0.0035 0.0019 0.0017 0.0056 0.0017 0.0037 0.005 0.014 0.0045 0.0031 0.003 0.0031
Iron mg/L 0.3 AO 0.3 1.3 0.67 1.2 1.2 iLE 2.1 2.1 2.5 2.2 2.2 1.9 2.15
Lead mg/L 0.01 MAC 0.005 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.0005 <0.0005 <0.00050 [ <0.00050 0.00004 < 0.00002
Magnesium mg/L - NV 30 31 30 33 29 31 27 28 27 29 29.5 27.8
Manganese mg/L 0.05 AO NV 1.35 0.7 1.58 1.55 1.58 1.45 1.9 1.9 1.7 1.7 1.69 1.68
Mercury mg/L 0.001 MAC 0.0002 <0.00002 | <0.00005 [ <0.00002 | <0.00002 | <0.00002 0.00004 <0.00001 - <0.00001 | <0.00001 [ <0.00002 | < 0.00002
Molybdenum mg/L - 0.04 <0.002 <0.002 < 0.002 < 0.002 <0.002 <0.002 <0.001 0.0006 0.00059 <0.00050 0.0006 0.0004
Nickel mg/L - 0.025 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.013 0.014 0.013 0.021 <0.01 0.01
Potassium mg/L - NV 2.8 2.8 2.3 3 2.4 2.3 2.4 2.4 2.5 3 3.4 3.1
Phosphorus-Total mg/L - 0.03 <0.01 0.06 <0.01 <0.01 <0.01 <0.02 0.036 - <0.10 <0.002 0.04 <0.01
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001
Silver mg/L - 0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 [ <0.00002 | < 0.00002
Sodium mg/L 200 AO NV 59 57 54 80 69 60 62 61 62 63 63.1 57.2
Strontium mg/L - NV 0.431 0.426 0.471 0.519 0.506 0.457 0.48 0.54 0.54 0.52 - -
Thallium mg/L - 0.0003 0.0007 <0.0003 0.0008 0.0008 0.0015 0.0011 <0.00005 | <0.00005 [ <0.000050 | <0.000050 | <0.00005 | <0.00005
Vanadium mg/L - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.0005 <0.00050 [ <0.00050 0.0067 0.0035
Zinc mg/L 5 AO 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.008 0.008 <0.0050 <0.0050 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - - - - - - 12.2 8.3 11.2 11.3
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 - - - - - - - - 6.91 7.44 7.31 6.91
Field Conductivity pS/icm - NV - - - - - - - - 1313 1340 1267 1240
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Bold text indicates values exceeding the ODWO.
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Bold / Highlighting for ODWQS exceeded parameters
Bold / Underlined for PWQO exceeded parameters




Overburden Ground Water Quality Data

17-1 17- 17-1 17-l 17- 17-l 17- 17-l 17- 17-1 17- 17-1
PARAMETER UNITS ODWQS PWQO | 1-May-14 | 24-Sep-14 | 27-Apr-15 | 5-Oct-15 | 25-Apr-16 [ 19-Oct-16 | 12-Apr-17 | 5-Oct-17 1-Oct-18 | 22-Apr-19 [ 8-Oct-19 | 13-Apr-20
Alkalinity mg/L 500 oG NV 665 668 706 689 735 682 777 751 831 770 794 811
Conductivity pS/cm - NV 1490 1480 1520 1470 1530 1470 1640 1640 1880 1880 1970 2040
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.42 7.34 7.39 7.48 7.39 7.37 7.37 74 7.44 74 7.38 747
TDS mg/L 500 AO NV 864 841 883 853 880 896 965 923 1088 1077 1128 1174
DOC mg/L 5 NV 14.9 14.3 8.6 8.9 10.6 10.7 14.2 14.5 18.3 16.4 22.2 18.8
COD mg/L - NV 29 29 25 26 44 33 37 35 73 66 87 95
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.008 0.011 <0.002 <0.002 <0.002
Chloride mg/L 250 AO NV 86 78 87 67 69 73 84 75 139 144 187 161
Ammonia, total mg/L - NV 0.38 0.43 0.52 0.59 0.31 0.49 0.28 0.5 0.63 0.7 1.23 111
Unionized Ammonia mg/L - 0.02 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC NV 0.1 <0.1 0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.1
Sulphate mg/L 500 AO NV 50 40 44 33 33 36 39 33 44 48 <10 56
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 < 0.05 <05 <0.05
Nitrate (N) mg/L 10 MAC NV 0.2 <0.1 0.1 0.3 0.2 0.2 <0.1 <0.05 0.22 < 0.05 <05 <0.05
Bromide mg/L - NV <04 <04 <04 <04 0.4 -
TKN mg/L - NV 1.3 1.1 1.3 1.3 1 1.2 1.2 1.3 2.2 2.1 3.2 34
Hardness mg/L 500 oG NV 691 666 673 692 701 792 784 749 787 840 838 851
Aluminum mg/L 0.1 oG 0.075 0.04 0.04 0.05 0.05 0.05 0.06 0.12 0.12 0.13 0.11 0.13 0.11
Antimony mg/L 0.006 IMAC 0.02 < 0.0001 0.0001 0.0001 0.0001 < 0.0001 0.0003 < 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 0.0002
Arsenic mg/L 0.025 IMAC 0.005 0.0011 0.0024 0.0015 0.0012 0.0012 0.0009 0.001 0.001 0.0009 0.0008 0.0006 0.0006
Barium mg/L 1 MAC NV 0.27 0.29 0.29 0.3 0.29 0.34 0.48 0.37 0.378 0.425 0.431 0.473
Beryllium mg/L - 1.1 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.694 0.644 0.684 0.649 0.613 0.697 0.866 0.813 1.04 1.13 1.71 1.74
Cadmium mg/L 0.005 MAC 0.0005 | <0.00002 | <0.00002 | <0.00002 0.00003 < 0.00002 0.00002 < 0.00002 | <0.000014 [ 0.000029 | <0.000015 | <0.000029 | <0.000029
Calcium mg/L - NV 224 215 215 221 226 256 250 240 253 273 270 276
Chromium mg/L 0.05 MAC 0.001 0.0005 < 0.0002 0.004 0.008 < 0.0002 0.003 0.007 < 0.001 0.001 0.001 0.005 0.001
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.029 0.031 0.03 0.031 0.034 0.037 0.039 0.037 0.039 0.037 0.041 0.0403
Copper mg/L 1 AO 0.005 0.0046 0.0052 0.0058 0.0051 0.0051 0.0049 0.0059 0.0046 0.0114 0.0073 0.0112 0.012
Iron mg/L 0.3 AO 0.3 1.69 2.14 1.57 2.16 1.82 1.96 2.39 2.24 2.67 2.07 2.52 2.63
Lead mg/L 0.01 MAC 0.005 0.00005 0.00007 0.00008 0.00009 0.00004 0.00006 < 0.00002 0.00009 0.00071 0.00009 0.00015 0.00014
Magnesium mg/L - NV 32 31.6 33.2 33.8 32.8 37.1 38.7 36.3 37.6 38.3 39.6 39.1
Manganese mg/L 0.05 AO NV 1.73 1.66 1.66 1.66 1.72 1.91 2 1.99 2.07 2.31 2.25 2.31
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 0.00003 <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0006 0.0006 0.0007 0.0006 0.0006 0.0005 0.0005 0.0005 0.0005 0.0005 0.0007 0.001
Nickel mg/L - 0.025 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.02 0.02 0.02 0.02
Potassium mg/L - NV 3.1 3.6 3.2 3.5 3.2 3.6 3.4 3.5 4 4 5 5.4
Phosphorus-Total mg/L - 0.03 0.02 0.19 0.22 0.17 0.08 0.06 0.05 0.12 0.05 0.03 0.07 0.04
Selenium mg/L 0.01 MAC 0.1 <0.001 < 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.003 0.001
Silver mg/L - 0.0001 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.0001 < 0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO NV 64.7 68.2 72.3 75.7 70.2 76.2 79.5 80.4 106 102 144 143
Strontium mg/L - NV - 0.68 0.67 0.69 0.69 0.78 0.73 0.71 0.759 0.774 0.792 0.765
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L - 0.006 0.0066 0.0165 0.0061 0.0027 0.0028 0.0027 0.0036 0.0038 0.0008 0.0006 0.0008 0.0008
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 11.2 13.1 11.1 11.7 7.1 11.9 9.2 12.3 11.3 12.8 11.3
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 7.48 7.14 7.39 6.9 7.45 7.16 7.03 7.69 7.44 6.81 6.41 6.69
Field Conductivity uS/icm - NV 1550 1470 1620 1080 1080 1270 1259 1310 1770 1800 1388 1832

Shading indicates detection
Bold text indicates values exceeding the ODWO.
ODWQS Ontario Drinking Water Quality Objectives

MAC Maximum Acceptable Concentration

IMAC Interim Maximum Acceptable Concentration
AO Aesthetic Objective

oG Operatioal Guidelines
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Overburden Ground Water Quality Data

17-1 17-1 17-1 17- 17-1 17- 17-1 17-11 17-11 17-11 17-11 17-1l
PARAMETER UNITS ODWQS PWQO 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 13-May-08 | 14-Aug-08 | 28-May-09 | 5-Aug-09 [ 10-Jun-10
Alkalinity mg/L 500 oG NV 819 832 850 802 782 814 780 622 650 618 622 567
Conductivity uS/cm - NV 1910 1980 1840 1970 1790 1910 1720 1380 1430 1370 1360 1140
pH pH Units | 6.5-8.5 oG 6.5-85 7.54 7.64 7.45 7.35 7.61 7.42 7.45 6.87 7.04 7.21 7.27 7.31
TDS mg/L 500 AO NV 1156 1183 1198 1127 1101 1095 946 898 926 891 884 744
DOC mg/L 5 NV 13.5 19.2 16.5 15.1 7.1 16.7 15.5 16 17.1 17 16 11
COD mg/L - NV 77 89 78 89 77 106 70 40 40 39 39 39
Phenols mg/L - 0.001 < 0.002 < 0.002 < 0.002 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001 0.002 0.001
Chloride mg/L 250 AO NV 144 151 156 141 129 120 98.8 94 91 77 95 65
Ammonia, total mg/L - NV 1.24 0.93 1.02 2.25 1.32 1.6 1.63 11.8 19.2 20.4 22 16.3
Unionized Ammonia mg/L - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 2.4 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 56 57 62 51 57 26 51 82 38 48 42 36
Nitrite (N) mg/L 1 MAC NV <0.05 0.06 0.06 <0.05 <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV 0.17 <0.05 0.08 <0.05 0.12 0.47 0.08 <0.1 <0.1 <0.1 <0.1 <0.1
Bromide mg/L - NV - - - - <0.1
TKN mg/L - NV 3.2 3 2.9 3.6 2.9 3.5 2.7 23 20.7 49.8 22.9 16.4
Hardness mg/L 500 oG NV 845 882 855 833 835 843 779 589 561 518 527 566
Aluminum mg/L 0.1 oG 0.075 0.1 0.13 0.12 0.07 0.09 0.13 0.08 0.02 <0.01 <0.01 <0.01 <0.01
Antimony mg/L 0.006 IMAC 0.02 0.0003 0.0006 0.0002 0.0002 0.0002 0.0003 0.0002 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic mg/L 0.025 IMAC 0.005 0.0007 0.0007 0.0006 0.0007 0.0006 0.0006 0.0006 <0.01 <0.01 <0.01 <0.01 < 0.005
Barium mg/L 1 MAC NV 0.483 0.488 0.49 0.486 0.477 0.518 0.459 0.5 0.5 0.5 0.5 0.4
Beryllium mg/L - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.1 <0.1 <0.1 <0.1 <0.1
Boron mg/L 5 IMAC 0.2 1.63 1.89 2.1 2.15 2.16 2.47 2.18 0.988 0.9 1 1.1 0.7
Cadmium mg/L 0.005 MAC 0.0005 0.000021 | <0.000029 | <0.000029 [ 0.000021 | <0.000012 [ <0.000012 | <0.000015 0.0001 <0.0001 < 0.0001 0.0001 0.0001
Calcium mg/L - NV 273 288 282 273 275 271 251 191 180 168 168 187
Chromium mg/L 0.05 MAC 0.001 < 0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.0012 0.0008 0.0007 0.0006
Chromium (V1) mg/L <0.001 <0.001 <0.001 <0.01
Cobalt mg/L - 0.0009 0.038 0.037 0.035 0.039 0.033 0.027 0.0289 0.0128 0.0112 0.0103 0.0109 0.009
Copper mg/L 1 AO 0.005 0.0087 0.0099 0.0073 0.0076 0.0055 0.0063 0.0048 0.0134 0.0101 0.0042 0.0045 0.001
Iron mg/L 0.3 AO 0.3 2.68 2.93 3.17 3.29 3.08 3.1 2.95 0.5 0.93 2.2 2.6 2.9
Lead mg/L 0.01 MAC 0.005 0.00009 0.00015 0.00009 0.00008 0.00006 0.00007 0.00005 0.002 <0.001 <0.001 0.002 <0.001
Magnesium mg/L - NV 39.8 39.3 36.4 37 35.8 40.2 36.9 27 27 24 26 24
Manganese mg/L 0.05 AO NV 2.18 2.5 2.4 2.39 2.24 2.24 2.08 6.12 3.08 4.37 3.76 3.38
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00005 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0008 0.0012 0.001 0.0007 0.0007 0.0007 0.0006 0.001 <0.002 < 0.002 <0.002 < 0.002
Nickel mg/L - 0.025 0.02 0.03 0.02 0.02 0.02 0.02 0.0188 0.02 0.02 0.01 0.02 0.01
Potassium mg/L - NV 6.5 5.8 6.2 6.3 6.6 7.5 7.9 19.2 22.9 23.7 25.9 22.8
Phosphorus-Total mg/L - 0.03 0.04 0.08 0.04 0.06 0.03 0.03 0.04 <0.01 0.11 0.01 <0.01 <0.01
Selenium mg/L 0.01 MAC 0.1 0.001 0.001 0.003 0.002 0.002 0.002 0.002 <0.01 <0.01 <0.01 <0.01 <0.01
Silver mg/L - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 0.0003 0.0002 0.0002 0.0001 < 0.0001
Sodium mg/L 200 AO NV 139 136 138 129 121 118 110 75 82 68 72 60
Strontium mg/L - NV 0.798 0.824 0.844 0.872 0.789 0.77 0.699 0.539 0.528 0.563 0.59 0.512
Thallium mg/L - 0.0003 | <0.00005 0.00007 < 0.00005 | < 0.00005 < 0.005 0.00005 <0.00005 0.0022 0.0026 0.0016 0.0016 0.0021
Vanadium mg/L - 0.006 0.0008 0.0008 0.0008 0.0009 0.0008 0.0002 0.0009 <0.001 <0.001 <0.001 <0.001 < 0.001
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 12.3 10.5 111 10.7 15.4 10.2 11.2 - - - - -
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 6.82 6.95 7.05 6.98 6.96 6.98 6.83 - - - - -
Field Conductivity pS/icm - NV 1522 1730 1944 1832 1859 1598 1455 - - - - -
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Overburden Ground Water Quality Data

17-l 17-1 17-l 17-1 17-l 17-1 17-l 17-1 17-l 17-1 17-l 17-1
PARAMETER UNITS ODWQS PWQO 6-Oct-10 | 12-May-11 | 9-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 | 29-Oct-13 | 1-May-14 | 24-Sep-14 [ 5-Oct-15 | 25-Apr-16 | 19-Oct-16
Alkalinity mg/L 500 oG NV 648 526 545 550 500 486 505 489 478 418 457 512
Conductivity pS/cm - NV 1380 1200 1260 1200 1100 1110 1180 1140 1100 945 1060 1220
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.43 7.61 7.75 7.63 7.66 7.41 7.53 7.51 7.44 7.74 7.59 7.45
TDS mg/L 500 AO NV 894 681 729 695 657 645 641 657 610 529 590 711
DOC mg/L 5 NV 17 9.8 - 12 9.9 15.7 - 15.4 14.9 10.2 9.2 11.7
COD mg/L - NV 40 44 52 45 35 38 39 61 65 21 32 37
Phenols mg/L - 0.001 <0.001 <0.001 0.006 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO NV 94 49 64 48 38 41 43 43 42 29 41 52
Ammonia, total mg/L - NV 22.9 22 <0.1 21 16 12.8 17.8 22 16 13.3 16.2 21.2
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 0.1 0.1 <0.1 0.1 0.1 <0.1
Sulphate mg/L 500 AO NV 31 25 44 26 33 34 39 59 35 27 39 47
Nitrite (N) mg/L 1 MAC NV <0.1 <0.01 0.01 <0.010 0.17 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 0.1 <0.1 <0.1 0.1 0.1
Bromide mg/L - NV - <1 - <1.0 <1.0 <04 <04 <04 <04 <04 <04 -
TKN mg/L - NV 27.2 23 17 25 15 18 28 22 17.3 16.1 18.9 26.8
Hardness mg/L 500 oG NV 517 420 460 420 460 486 461 427 417 386 397 488
Aluminum mg/L 0.1 oG 0.075 <0.01 <0.005 <0.005 0.0077 <0.0050 0.05 0.05 0.03 0.03 0.04 0.03 0.05
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.005 <0.0005 <0.00050 | <0.00050 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 0.0004
Arsenic mg/L 0.025 IMAC 0.005 < 0.005 <0.001 <0.001 0.0011 <0.0010 0.0014 0.0009 0.0019 0.0036 0.0015 0.0015 0.002
Barium mg/L 1 MAC NV 0.5 0.41 0.42 0.42 0.36 0.41 0.41 0.35 0.36 0.32 0.32 0.47
Beryllium mg/L - 1.1 <0.1 <0.005 <0.0005 <0.00050 | <0.00050 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.8 0.66 0.66 0.61 0.6 0.62 0.711 0.541 0.557 0.491 0.525 0.828
Cadmium mg/L 0.005 MAC 0.0005 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 0.00003 <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | < 0.00002
Calcium mg/L - NV 165 140 150 140 150 159 152 139 137 127 130 158
Chromium mg/L 0.05 MAC 0.001 0.0014 <0.005 <0.01 <0.0050 - 0.0017 0.0118 0.0006 < 0.0002 0.004 < 0.0002 0.002
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.0127 0.011 0.011 0.0098 0.009 0.0068 0.011 0.008 0.011 0.008 0.008 0.015
Copper mg/L 1 AO 0.005 0.0392 0.007 0.006 0.0026 0.022 0.0058 0.0075 0.0024 0.0022 0.0026 0.0013 0.0011
Iron mg/L 0.3 AO 0.3 7 5.7 4.8 7.9 1.3 6.51 7.34 8 8 5.72 6.15 9.18
Lead mg/L 0.01 MAC 0.005 0.002 <0.0005 <0.0005 <0.00050 | <0.00050 0.00006 < 0.00002 0.0001 0.00005 0.00007 0.0001 0.00007
Magnesium mg/L - NV 26 21 22 20 21 21.9 19.7 19.4 17.9 16.7 17.6 22.4
Manganese mg/L 0.05 AO NV 3.06 2.6 2.5 2.3 2.4 2.56 2.67 2.14 2.19 1.83 1.72 2.35
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 0.00005 0.00001 <0.00001 | <0.00001 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002
Molybdenum mg/L - 0.04 < 0.002 <0.001 0.0006 0.00066 <0.00050 0.0005 0.0004 0.0006 0.0006 0.0006 0.0005 0.0005
Nickel mg/L - 0.025 0.02 0.014 0.016 0.013 0.018 <0.01 0.01 0.01 <0.01 <0.01 <0.01 0.02
Potassium mg/L - NV 26.8 23 21 26 22 23.2 24.1 22.9 20.5 19.1 20.3 28
Phosphorus-Total mg/L - 0.03 <0.02 15 4.4 <0.10 0.51 0.31 0.41 0.46 0.14 0.07 0.15 0.81
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0
Silver mg/L - 0.0001 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002
Sodium mg/L 200 AO NV 7 54 55 54 46 49.4 50.1 42 40.1 34.5 39 57.3
Strontium mg/L - NV 0.544 0.47 0.5 0.48 0.46 - - - 0.48 0.44 0.45 0.6
Thallium mg/L - 0.0003 0.002 0.00007 0.0001 0.00005 0.00009 0.0001 < 0.00005 0.0001 <0.00005 | <0.00005 | <0.00005 [ <0.00005
Vanadium mg/L - 0.006 <0.001 <0.001 0.0005 <0.00050 | <0.00050 0.0056 0.0034 0.0052 0.0116 0.0014 0.0017 0.0018
Zinc mg/L 5 AO 0.02 0.02 0.044 <0.005 0.012 <0.0050 < 0.005 < 0.005 < 0.005 < 0.005 0.01 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - 12.3 7.7 11.2 12 9.5 13.8 13.8 4.8 14
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 - - - 7.01 7.56 7.86 6.9 7.59 7.34 7.18 7.65 7.19
Field Conductivity pS/icm - NV - - - 1245 1200 1151 1140 1250 1180 725 810 1065
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Overburden Ground Water Quality Data

17-l 17-1 17-l 17-1 17-l 17-1 17-11 17-1l 17-11 17-1l 17-11 17-1l
PARAMETER UNITS ODWQS PWQO | 12-Apr-17 | 5-Oct-17 | 10-Apr-18 | 1-Oct-18 | 22-Apr-19 [ 8-Oct-19 | 13-Apr-20 | 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 [ 12-Oct-22
Alkalinity mg/L 500 oG NV 533 628 551 571 532 560 549 558 522 550 417 454
Conductivity pS/cm - NV 1250 1490 1300 1320 1300 1310 1300 1270 1160 1110 950 938
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.59 7.56 7.61 7.59 7.68 7.64 7.73 7.73 7.79 7.6 7.68 7.71
TDS mg/L 500 AO NV 719 823 738 776 688 739 710 731 665 666 508 536
DOC mg/L 5 NV 13.2 16.5 16.6 15.4 14.9 18.5 12.7 13.1 14.1 13.9 10.2 6.2
COD mg/L - NV 38 56 45 62 45 44 65 36 26 53 39 44
Phenols mg/L - 0.001 < 0.001 0.007 < 0.001 0.009 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.001
Chloride mg/L 250 AO NV 57 64 52.3 56.1 53.4 67.7 49.2 46.4 38.2 39.8 244 21.1
Ammonia, total mg/L - NV 17.2 29.3 23.1 27.7 29.1 374 36.4 26.4 28.7 27 19 16.3
Unionized Ammonia mg/L - 0.02 0.03 0.14 0.09 0.08 0.19 0.08 0.08
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 52 40 46 43 30 24 39 41 31 23 17 15
Nitrite (N) mg/L 1 MAC NV 0.5 < 0.05 < 0.05 0.05 <0.05 < 0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC NV 0.2 < 0.05 < 0.05 0.06 <0.05 < 0.05 0.08 0.07 <0.05 < 0.05 <0.05 <0.05
Bromide mg/L - NV
TKN mg/L - NV 19.2 44.1 25.8 28.4 31.3 375 44.8 31.6 36.7 31.8 22.8 16.8
Hardness mg/L 500 oG NV 485 495 485 536 431 419 391 471 425 416 354 392
Aluminum mg/L 0.1 oG 0.075 0.09 0.1 0.09 0.68 0.08 0.09 0.07 0.06 0.08 0.08 0.03 0.04
Antimony mg/L 0.006 IMAC 0.02 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0001 < 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.005 0.0008 0.0022 0.0014 0.0026 0.0005 0.0012 0.0011 0.0017 0.0017 0.0013 0.0014 0.0014
Barium mg/L 1 MAC NV 0.56 0.6 0.495 0.476 0.471 0.488 0.464 0.51 0.447 0.443 0.335 0.351
Beryllium mg/L - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.871 1.25 1.31 1.13 1.28 1.33 1.3 1.36 1.13 1.05 0.727 0.75
Cadmium mg/L 0.005 MAC 0.0005 | <0.00002 | <0.000014 | <0.000014 [ 0.00014 0.000038 | < 0.000029 | <0.000015 | <0.000015 | <0.000015 | <0.000015 | < 0.000015 | < 0.000010
Calcium mg/L - NV 156 157 158 170 140 133 123 148 135 132 113 127
Chromium mg/L 0.05 MAC 0.001 0.004 < 0.001 0.001 0.002 0.001 0.001 <0.001 < 0.001 0.001 0.001 <0.001 < 0.001
Chromium (VI) mg/L <0.001 <0.001
Cobalt mg/L - 0.0009 0.01 0.013 < 0.005 0.018 0.009 0.007 0.0064 0.011 0.006 < 0.005 0.012 0.005
Copper mg/L 1 AO 0.005 0.003 0.0012 0.0018 0.049 0.0025 0.0011 0.002 0.0016 0.0012 0.0007 0.0006 0.0007
Iron mg/L 0.3 AO 0.3 5.19 13 9.33 12.4 0.965 6.66 9.39 10 11.7 5.96 8.47 7.69
Lead mg/L 0.01 MAC 0.005 0.00004 0.00005 0.00004 0.00412 0.00011 < 0.00009 0.00005 0.00005 0.00007 0.00005 0.00003 0.00003
Magnesium mg/L - NV 23.1 25 22 27 19.8 21.1 20.4 24.8 21.4 20.9 17.5 18.2
Manganese mg/L 0.05 AO NV 2.14 2.15 1.88 1.92 1.93 1.48 1.33 1.57 1.54 1.42 1.42 1.45
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0004 0.0006 0.0003 0.0003 0.0004 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005 0.0004
Nickel mg/L - 0.025 0.01 0.02 0.02 0.01 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - NV 24.6 325 25 29.2 29.6 36.6 35.2 31.8 29 29.9 22 21.6
Phosphorus-Total mg/L - 0.03 0.11 0.21 0.04 0.23 0.14 0.14 0.09 0.06 0.1 0.08 0.05 0.08
Selenium mg/L 0.01 MAC 0.1 <0.001 < 0.001 0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
Silver mg/L - 0.0001 | <0.00002 | <0.00002 | <0.00002 [ <0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO NV 55.1 74.8 62.6 58 55.5 64.8 56.6 58.7 47.9 48 29.4 31.1
Strontium mg/L - NV 0.53 0.58 0.512 0.508 0.479 0.523 0.488 0.604 0.508 0.5 0.416 0.439
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 0.00008 < 0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 | <0.00005 | <0.00005 < 0.005
Vanadium mg/L - 0.006 0.0024 0.0032 0.0003 0.0026 0.0005 0.0005 0.0005 0.0004 0.0005 0.0002 0.0003 0.0003
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 0.01 < 0.005 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 8.2 12.4 9 13.8 10.7 13.8 8.9 12.7 9.7 15.9
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 7.25 7.51 7.61 7.59 6.8 7.18 7.11 7.09 7.28 7.48 7.34 7.24
Field Conductivity uS/icm - NV 1003 1241 1260 1340 1300 1100 1061 1130 1070 1050 909 1015
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Overburden Ground Water Quality Data

17-1l 17-1l
PARAMETER UNITS OoDWQS PWQO | 19-Apr-23 | 12-Oct-23
Alkalinity mg/L 500 oG NV 397 460
Conductivity uS/cm - NV 879 947
pH pH Units [ 6.5-8.5 oG 6.5-8.5 7.66 7.44
TDS mg/L 500 AO NV 474 504
DOC mg/L 5 NV 5.8 11.8
CcoD mg/L - NV 28 32
Phenols mg/L - 0.001 < 0.001 <0.001
Chloride mg/L 250 AO NV 19.3 20.6
Ammonia, total mg/L - NV 12.4 13
Unionized Ammonia mg/L - 0.02 0.05 <0.01
Fluoride mg/L 2.4 MAC NV <0.1 <0.1
Sulphate mg/L 500 AO NV 17 18
Nitrite (N) mg/L 1 MAC NV <0.05 <0.05
Nitrate (N) mg/L 10 MAC NV 1.98 <0.05
Bromide mg/L - NV
TKN mg/L - NV 16.7 15.8
Hardness mg/L 500 oG NV 379 395
Aluminum mg/L 0.1 oG 0.075 0.07 0.04
Antimony mg/L 0.006 IMAC 0.02 < 0.0001 0.0001
Arsenic mg/L 0.025 IMAC 0.005 0.001 0.0013
Barium mg/L 1 MAC NV 0.319 0.35
Beryllium mg/L - 1.1 < 0.002 <0.0001
Boron mg/L 5 IMAC 0.2 0.729 0.766
Cadmium mg/L 0.005 MAC 0.0005 | <0.000010 | <0.000015
Calcium mg/L - NV 122 128
Chromium mg/L 0.05 MAC 0.001 <0.001 <0.001
Chromium (VI) mg/L <0.001 <0.01
Cobalt mg/L - 0.0009 0.005 0.0057
Copper mg/L 1 AO 0.005 0.0004 0.0013
Iron mg/L 0.3 AO 0.3 6.73 7.58
Lead mg/L 0.01 MAC 0.005 0.00002 0.00004
Magnesium mg/L - NV 18 18.3
Manganese mg/L 0.05 AO NV 1.44 1.43
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0004 0.0003
Nickel mg/L - 0.025 <0.01 0.0071
Potassium mg/L - NV 17.8 19.2
Phosphorus-Total mg/L - 0.03 0.02 0.08
Selenium mg/L 0.01 MAC 0.1 <0.001 <0.001
Silver mg/L - 0.0001 < 0.0001 <0.0001
Sodium mg/L 200 AO NV 24.6 29.4
Strontium mg/L - NV 0.413 0.461
Thallium mg/L - 0.0003 | <0.00005 [ <0.00005
Vanadium mg/L - 0.006 0.0002 0.0003
Zinc mg/L 5 AO 0.02 < 0.005 <0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 9.4 135
Field pH pH Units [ 6.5-8.5 oG 6.5-8.5 7.36 7.33
Field Conductivity uS/cm - NV 788 843

Shading indicates detection
Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

19-1 19-1 19-1 19-1 19- 19-1 19-1 19-1 19-1 19-1 19-1 19-1
PARAMETER UNITS ODWQS RUP PWQO | 13-May-08 | 15-Aug-08 | 5-Jun-09 | 4-Aug-09 | 10-Jun-10 [ 6-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 [ 29-Oct-13
Alkalinity mg/L 500 0G 349 NV 227 224 220 220 217 224 232 217 230 220 219 213
Conductivity pS/cm - - NV 452 439 434 434 397 417 446 451 460 450 467 459
pH pH Units | 6.5-8.5 0G - 6.5-8.5 7.28 7.6 7.82 7.71 7.82 7.89 7.85 7.95 7.83 7.66 7.93 8.03
TDS mg/L 500 AO 368 NV 294 285 282 282 258 271 266 247 269 261 264 254
DOC mg/L 5 3.5 NV 1 1.8 <2 1 1 1 1 1.1 0.9 0.9 3.3 -
COD mg/L - - NV 4 4 1 <2 10 2 30 27 17 9.4 63 11
Phenols mg/L - - 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.001 <0.001
Chloride mg/L 250 AO 131 NV 9 7 6 6 6 6 5 5 5 4 6 6
Ammonia, total mg/L - - NV <0.1 <0.1 <0.01 0.04 0.03 0.04 0.15 1.2 0.03 0.1 <0.01 0.11
Unionized Ammonia mg/L - - 0.02
Fluoride mg/L 24 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 0.2
Sulphate mg/L 500 AO 255 NV 15 11 11 12 14 12 12 11 11 11 11 12
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 1 0.7 0.6 0.8 1.1 1 1.1 1.2 1.2 1.6 13 1.6
Bromide mg/L - - NV - - - - <0.1 - <1 <1 <1.0 <1.0 <04 <04
TKN mg/L - - NV <0.1 0.2 0.2 0.2 0.1 0.2 3 2.3 1.1 1.4 0.91 0.2
Hardness mg/L 500 0G 361 NV 238 244 225 229 226 273 240 210 250 240 276 257
Aluminum mg/L 0.1 oG 0.07 0.075 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.0050 <0.0050 0.03 0.03
Antimony mg/L 0.006 IMAC 0.002 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.00050 | <0.00050 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.006 0.005 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0001 <0.0001
Barium mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.055 0.059 0.055 0.053 0.07 0.06
Beryllium mg/L - - 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.005 <0.00050 | <0.00050 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 0.2 <0.1 <0.1 0.2 <0.1 <0.1 0.025 0.02 0.028 0.018 0.024 0.016
Cadmium mg/L 0.005 MAC 0.001 0.0005 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 | <0.00002 | < 0.00002
Calcium mg/L - - NV 80 82 77 77 77 93 80 72 82 82 93.2 87.4
Chromium mg/L 0.05 MAC 0.013 0.001 0.0009 0.0003 0.0003 0.0002 0.0002 0.0003 <0.005 <0.005 <0.0050 - 0.0003 0.004
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 0.0004 <0.0005 <0.0005 <0.00050 | <0.00050 < 0.0001 < 0.005
Copper mg/L 1 AO 0.5 0.005 0.0016 0.0004 0.0018 0.0055 < 0.0001 0.0003 0.002 <0.001 <0.0010 <0.0010 0.0011 0.0006
Iron mg/L 0.3 AO 0.16 0.3 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 < 0.005 0.11
Lead mg/L 0.01 MAC 0.003 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.0005 <0.00050 0.0078 0.00039 0.00079
Magnesium mg/L - - NV 9 10 8 9 9 10 8.9 8.1 10 8.9 10.4 9.3
Manganese mg/L 0.05 AO 0.03 NV <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.002 0.008 0.0027 0.012 0.0 0.03
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 0.00003 <0.00005 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 0.00003 0.00001 <0.00001 | <0.00001 | <0.00002 | < 0.00002
Molybdenum mg/L - - 0.04 <0.002 <0.002 < 0.002 <0.002 <0.002 < 0.002 <0.001 <0.0005 <0.00050 [ <0.00050 0.0001 0.0001
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.001 <0.001 <0.0010 <0.0010 <0.01 <0.01
Potassium mg/L - - NV 1.2 14 1.2 14 1.1 1.3 1.2 1.2 1.3 1.3 1.3 1.2
Phosphorus-Total mg/L - - 0.03 <0.01 0.58 <0.01 <0.01 <0.01 <0.02 7.1 2.8 <0.10 1.4 1.45 0.42
Selenium mg/L 0.01 MAC 0.003 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001
Silver mg/L - - 0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 [ <0.00002 | < 0.00002
Sodium mg/L 200 AO 105 NV 6 6 5 5 3 4 3.7 3.2 3.9 3.4 4.8 35
Strontium mg/L - - NV 0.131 0.121 0.116 0.112 0.115 0.137 0.14 0.13 0.13 0.14 - -
Thallium mg/L - - 0.0003 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 | <0.00005 [ <0.000050 | <0.000050 | < 0.00005 | <0.00005
Vanadium mg/L - - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00062 0.00055 0.003 0.0014
Zinc mg/L 5 AO 25 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.013 <0.01 - <0.0050 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV - - - - - - - - 8.7 7.2 8.6 10.2
Field pH pH Units [ 6.5-8.5 oG - 6.5-8.5 - - - - - - - - 7.46 8.32 8.48 7.6
Field Conductivity pS/icm - - NV - - - - - - - - 456 490 457 540
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Overburden Ground Water Quality Data

19-1 19-1 19-1 19-1 19-1 19-1 19-1 19-1 19-1 19-1 19-1 19-1
PARAMETER UNITS ODWQS RUP PWQO 1-May-14 | 24-Sep-14 | 27-Apr-15 5-Oct-15 | 26-Apr-16 | 19-Oct-16 | 12-Apr-17 5-Oct-17 10-Apr-18 1-Oct-18 | 22-Apr-19 8-Oct-19
Alkalinity mg/L 500 oG 349 NV 214 216 212 218 215 220 211 219 205 220 189 204
Conductivity pS/cm - - NV 462 470 447 461 469 484 469 481 451 470 434 452
pH pH Units | 6.5-8.5 oG - 6.5-85 7.95 7.9 7.99 8.01 7.89 7.91 8.05 7.97 7.99 7.73 7.95 7.88
TDS mg/L 500 AO 368 NV 248 250 243 258 256 254 255 244 236 240 222 232
DOC mg/L 5 35 NV 2.8 4.1 3 1.8 1 1.3 1.8 35 2.3 24 1.6 6.6
COD mg/L - - NV 125 59 77 26 <5 17 46 48 16 6 9 11
Phenols mg/L - - 0.001 < 0.001 <0.001 < 0.001 <0.001 <0.001 <0.001 <0.001 0.005 <0.001 < 0.002 < 0.002 < 0.002
Chloride mg/L 250 AO 131 NV 7 5 5 5 7 7 8 7 6.7 7.3 5.3 2.8
Ammonia, total mg/L - - NV 0.03 0.2 0.17 0.02 0.04 0.05 0.01 0.07 0.03 0.07 0.02 0.05
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01
Fluoride mg/L 24 MAC 0.7 NV 0.1 <0.1 0.1 0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 12 11 11 11 15 13 14 11 11 13 13 10
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC 4.0 NV 1.6 1.6 1.7 1.6 1.8 2.2 1.8 24 2.3 2.1 1.9 2.34
Bromide mg/L - - NV <04 <04 <04 <04 <04 -
TKN mg/L - - NV 2.6 1.2 15 0.5 0.5 0.8 0.8 1.1 0.7 0.3 0.2 0.2
Hardness mg/L 500 oG 361 NV 232 242 232 261 243 230 242 236 235 215 221 241
Aluminum mg/L 0.1 oG 0.07 0.075 0.04 0.02 0.02 0.02 0.03 0.03 0.05 0.07 0.05 0.05 0.05 0.06
Antimony mg/L 0.006 IMAC 0.002 0.02 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0004 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.006 0.005 < 0.0001 0.0007 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Barium mg/L 1 MAC 0.3 NV 0.05 0.06 0.05 0.06 0.05 0.05 0.07 0.06 0.051 0.052 0.046 0.057
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 0.01 0.019 0.015 0.017 < 0.005 0.019 0.056 0.046 0.041 0.033 0.044 0.034
Cadmium mg/L 0.005 MAC 0.001 0.0005 <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 [ <0.00002 | <0.000014 | <0.000014 | <0.000015 | <0.000015 | < 0.000015
Calcium mg/L - - NV 78.5 82.1 78.5 88.8 82.3 77 80.6 78.8 79.2 72 75.2 81.4
Chromium mg/L 0.05 MAC 0.013 0.001 < 0.0002 0.0013 0.0014 0.0017 < 0.0002 0.0009 0.0015 <0.001 <0.001 <0.001 <0.001 <0.001
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 0.0009 0.0007 0.0013 0.0011 0.001 0.0018 0.0013 0.0006 0.0008 0.0011 0.0011 0.0006
Iron mg/L 0.3 AO 0.16 0.3 0.01 < 0.005 < 0.005 0.01 0.01 < 0.005 0.01 0.02 0.017 0.009 0.012 0.027
Lead mg/L 0.01 MAC 0.003 0.005 0.00003 < 0.00002 0.00029 0.00009 0.00004 0.00068 < 0.00002 0.00007 < 0.00002 0.00065 0.00003 0.0001
Magnesium mg/L - - NV 8.8 9 8.7 9.5 9 9.1 9.8 9.6 9.01 8.63 8.14 9.16
Manganese mg/L 0.05 AO 0.03 NV <0.001 0 0 0 <0.001 <0.001 0 0 0.001 <0.001 <0.001 0.01
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 0.00005 0.00003 <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | < 0.00002
Molybdenum mg/L - - 0.04 0.0001 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 <0.0001 0.0001 0.0001 0.0003
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.2 15 1 14 1.1 1.2 1.1 15 0.9 1.3 1 1.4
Phosphorus-Total mg/L - - 0.03 457 1.52 2.99 0.56 0.91 0.97 1.51 1.64 1.05 0.26 0.09 0.22
Selenium mg/L 0.01 MAC 0.003 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silver mg/L - - 0.0001 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00003 < 0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 4.9 4.3 4.2 4.8 5.3 4.9 5.5 5.4 5.2 5.3 5.6 5.2
Strontium mg/L - - NV - 0.15 0.14 0.16 0.15 0.14 0.14 0.15 0.132 0.131 0.126 0.145
Thallium mg/L - - 0.0003 <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005
Vanadium mg/L - - 0.006 0.0018 0.0052 0.0018 0.0007 0.0009 0.0011 0.001 0.0011 0.0003 0.0003 0.0002 0.0003
Zinc mg/L 5 AO 2.5 0.02 < 0.005 < 0.005 < 0.005 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 7.3 13.5 7.5 11.7 7.5 12.5 6.5 12.1 7.2 11.5
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 8.19 8.02 7.9 7.63 8.22 7.7 7.43 7.47 7.99 7.73 7.81 7.7
Field Conductivity pS/icm - - NV 590 490 500 350 390 435 375 428 445 440 460 392
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oG Operatioal Guidelines

Bold / Highlighting for ODWQS exceeded parameters
Bold / Underlined for PWQO exceeded parameters

Bold / Red / Italics for RUP exceeded parameters




Overburden Ground Water Quality Data

19-1 19-1 19-1 19-1 19-1 19-1 19-1 19-1 25-1 25-1 25-1 25-1
PARAMETER UNITS ODWQS RUP PWQO | 13-Apr-20 | 14-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 [ 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 6-May-08 | 15-Aug-08 [ 25-May-09 [ 4-Aug-09
Alkalinity mg/L 500 0G 349 NV 193 215 214 229 215 207 219 233 240 238 233 232
Conductivity pS/cm - - NV 455 471 467 466 481 427 483 487 709 719 692 711
pH pH Units | 6.5-8.5 0G - 6.5-8.5 7.9 7.82 7.9 7.8 7.65 8.1 7.79 7.37 7.21 7.56 7.73 7.68
TDS mg/L 500 AO 368 NV 234 252 251 263 253 245 259 252 461 467 450 462
DOC mg/L 5 3.5 NV 2.3 2.8 3.8 24 2.7 2 1 4 2 2.3 2 2
COD mg/L - - NV 10 20 24 12 <5 <5 8 6 <2 5 3 <2
Phenols mg/L - - 0.001 <0.002 < 0.002 < 0.002 < 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001
Chloride mg/L 250 AO 131 NV 7 6.9 6.3 7.6 6.7 6.8 7.2 8.1 49 43 41 48
Ammonia, total mg/L - - NV 0.02 0.12 0.16 0.13 0.52 <0.01 0.23 0.09 <0.1 <0.1 0.03 0.04
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 17 15 16 15 17 11 38 12 97 103 99 110
Nitrite (N) mg/L 1 MAC 0.3 NV <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05 <0.5 <0.05 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV 1.87 1.96 1.9 2.13 2.01 2.29 <0.5 1.79 <0.1 <0.1 <0.1 <0.1
Bromide mg/L - - NV - - 0.3 -
TKN mg/L - - NV 0.3 0.6 0.5 0.6 0.7 0.3 0.4 0.2 <0.1 0.2 <0.1 0.2
Hardness mg/L 500 0G 361 NV 231 248 248 254 248 256 262 256 335 376 329 345
Aluminum mg/L 0.1 oG 0.07 0.075 0.04 0.03 0.05 0.06 0.02 0.02 0.07 0.02 <0.01 <0.01 <0.01 <0.01
Antimony mg/L 0.006 IMAC 0.002 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01
Arsenic mg/L 0.025 IMAC 0.006 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01
Barium mg/L 1 MAC 0.3 NV 0.053 0.064 0.056 0.063 0.061 0.061 0.06 0.064 <0.1 <0.1 <0.1 <0.1
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.1 <0.1 <0.1 <0.1
Boron mg/L 5 IMAC 1.3 0.2 0.087 0.087 0.067 0.06 0.07 0.038 0.075 0.066 <0.1 <0.1 <0.1 0.2
Cadmium mg/L 0.005 MAC 0.001 0.0005 | <0.000015 | <0.000015 | < 0.000015 | <0.000015 | <0.000015 | <0.000010 | <0.000010 | <0.000015 | <0.0001 <0.0001 < 0.0001 < 0.0001
Calcium mg/L - - NV 775 82.8 83.3 85.7 83 86.8 87.6 85.8 99 111 97 102
Chromium mg/L 0.05 MAC 0.013 0.001 <0.001 < 0.001 0.001 < 0.001 <0.001 < 0.001 <0.001 <0.001 0.0002 0.0003 0.001 0.0001
Chromium (VI) mg/L - <0.001 <0.001 <0.001 <0.01
Cobalt mg/L - - 0.0009 0.0002 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0002 <0.0003 0.0003 0.0005 < 0.0003
Copper mg/L 1 AO 0.5 0.005 0.002 0.0012 0.0008 0.0011 0.0013 0.0008 0.0009 0.0015 <0.0001 0.001 0.0003 0.0005
Iron mg/L 0.3 AO 0.16 0.3 0.01 < 0.005 0.005 0.005 < 0.005 < 0.005 < 0.005 0.005 0.1 0.15 0.2 0.1
Lead mg/L 0.01 MAC 0.003 0.005 0.00005 0.00006 0.00006 0.00003 0.00003 0.00006 < 0.00002 0.00003 <0.001 <0.001 <0.001 <0.001
Magnesium mg/L - - NV 9.1 9.95 9.63 9.57 9.86 9.53 10.4 10.1 21 24 21 22
Manganese mg/L 0.05 AO 0.03 NV <0.001 < 0.001 <0.001 0.008 0.004 0.003 <0.001 <0.001 0.04 0.05 0.05 0.05
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00005 0.00008 < 0.00002
Molybdenum mg/L - - 0.04 < 0.0001 0.0002 0.0001 0.0002 0.0001 0.0001 0.0001 0.0002 <0.002 <0.002 <0.002 < 0.002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0003 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 1.2 1.7 1.2 1.6 1.3 1.6 1.1 1.8 2.1 2.3 2.2 2.3
Phosphorus-Total mg/L - - 0.03 0.04 0.19 0.18 0.12 0.08 0.14 0.07 0.1 <0.01 0.22 0.01 <0.01
Selenium mg/L 0.01 MAC 0.003 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 <0.01
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 6.4 6.6 5.2 5.5 4.9 4 4.5 5.1 25 24 23 24
Strontium mg/L - - NV 0.139 0.162 0.149 0.156 0.152 0.153 0.153 0.17 0.563 0.611 0.546 0.604
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 < 0.005 < 0.00005 | <0.00005 <0.0003 <0.0003 < 0.0003 < 0.0003
Vanadium mg/L - - 0.006 0.0002 0.0003 0.0003 0.0002 0.0002 0.0003 0.0003 0.0003 <0.001 <0.001 <0.001 <0.001
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.01 <0.01 <0.01 <0.01
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 6.8 11.4 6.6 11.2 6.8 12.3 6.5 11.8 - - - -
Field pH pH Units [ 6.5-8.5 oG - 6.5-8.5 7.34 7.7 7.95 7.78 8.03 8.04 7.87 7.79 - - - -
Field Conductivity uS/icm - - NV 451 450 480 505 466 491 579 563 - - - -

Shading indicates detection
Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

25-| 25-| 25-| 25-| 25-| 25-| 25-| 25-| 25-1 25-| 25-1 25-|
PARAMETER UNITS ODWQS RUP PWQO | 10-Jun-10 | 12-Oct-10 | 12-May-11 | 9-Nov-11 | 19-Apr-12 [ 29-Oct-12 | 3-Jun-13 | 29-Oct-13 | 1-May-14 | 24-Sep-14 | 28-Apr-15 [ 6-Oct-15
Alkalinity mg/L 500 0G 349 NV 240 250 251 273 290 290 284 294 314 326 336 350
Conductivity pS/cm - - NV 686 664 807 827 830 860 861 893 915 941 949 968
pH pH Units | 6.5-8.5 0G - 6.5-8.5 7.72 7.68 7.85 7.77 7.83 7.74 7.82 7.85 7.88 7.66 7.81 7.75
TDS mg/L 500 AO 368 NV 446 432 463 491 481 494 513 508 513 528 543 540
DOC mg/L 5 3.5 NV 2 2 2.1 - 2.1 2.3 4.7 - 5.2 5.8 4.5 25
COD mg/L - - NV 11 6 27 29 13 13 49 <5 47 30 <5 34
Phenols mg/L - - 0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO 131 NV 54 51 48 62 56 58 68 69 72 74 75 71
Ammonia, total mg/L - - NV 0.07 < 0.05 0.18 <0.1 0.1 0.09 <0.01 0.02 <0.01 0.2 0.1 0.17
Unionized Ammonia mg/L - - 0.02
Fluoride mg/L 24 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 0.2 0.1 <0.1 0.1 0.1
Sulphate mg/L 500 AO 255 NV 113 106 92 82 75 70 75 74 71 66 64 58
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Bromide mg/L - - NV <0.1 - <1 - <1.0 <1.0 0.5 0.4 0.5 0.6 0.5 0.4
TKN mg/L - - NV 0.2 0.2 <1 2 0.48 0.35 0.24 <0.1 0.4 0.2 0.4 0.4
Hardness mg/L 500 0G 361 NV 350 412 370 390 380 410 455 428 411 436 452 452
Aluminum mg/L 0.1 oG 0.07 0.075 <0.01 0.01 <0.005 <0.005 <0.0050 <0.0050 0.04 0.04 0.03 0.03 0.03 0.04
Antimony mg/L 0.006 IMAC 0.002 0.02 <0.01 <0.01 <0.005 <0.0005 <0.00050 | <0.00050 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.006 0.005 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0005 0.0006 0.0006 0.0011 0.0007 0.0004
Barium mg/L 1 MAC 0.3 NV <0.1 <0.1 0.11 0.11 0.12 0.12 0.14 0.14 0.12 0.13 0.13 0.14
Beryllium mg/L - - 1.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 | <0.00050 < 0.002 < 0.002 <0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 <0.1 <0.1 0.092 0.09 0.1 0.11 0.131 0.134 0.122 0.14 0.157 0.153
Cadmium mg/L 0.005 MAC 0.001 0.0005 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ < 0.00002
Calcium mg/L - - NV 105 122 110 120 110 120 136 128 123 130 135 134
Chromium mg/L 0.05 MAC 0.013 0.001 0.0001 0.0001 <0.005 <0.005 <0.0050 - 0.0009 0.0111 0.0006 0.0006 0.0018 0.0036
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 0.0003 0.0004 <0.0005 <0.0005 <0.00050 | <0.00050 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 < 0.0001 0.0003 <0.001 0.001 <0.0010 <0.0010 0.0005 0.0003 0.0009 0.0005 0.0009 0.0009
Iron mg/L 0.3 AO 0.16 0.3 0.4 0.3 0.24 0.2 0.24 0.22 0.36 0.33 0.32 0.34 0.39 0.44
Lead mg/L 0.01 MAC 0.003 0.005 <0.001 <0.001 <0.0005 <0.0005 <0.00050 | <0.00050 [ <0.00002 | < 0.00002 0.00005 < 0.00002 0.00003 0.00003
Magnesium mg/L - - NV 22 26 23 26 24 26 28.2 26.1 25.3 26.9 27.8 28.1
Manganese mg/L 0.05 AO 0.03 NV 0.05 0.06 0.059 0.058 0.073 0.074 0.09 0.09 0.08 0.09 0.09 0.1
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 | <0.00002 [ <0.00002 [ <0.00001 <0.0000 <0.00001 | <0.00001 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002
Molybdenum mg/L - - 0.04 < 0.002 < 0.002 <0.001 <0.0005 <0.00050 [ <0.00050 0.0003 0.0002 0.0004 0.0003 0.0003 0.0002
Nickel mg/L - - 0.025 <0.01 <0.01 0.001 0.001 0.0011 0.0014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - - NV 2 2 2 21 2.1 2.2 2.4 2.2 2.3 2.4 2.4 2.2
Phosphorus-Total mg/L - - 0.03 <0.01 <0.02 6.4 3.6 <0.10 0.63 0.99 0.23 0.64 1.02 1.03 1.09
Selenium mg/L 0.01 MAC 0.003 0.1 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001 <0.001 0
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002
Sodium mg/L 200 AO 105 NV 21 21 23 26 26 28 32.6 31.4 30.8 325 35.4 36.3
Strontium mg/L - - NV 0.592 0.521 0.62 0.59 0.62 0.62 - - - 0.72 0.74 0.67
Thallium mg/L - - 0.0003 < 0.0003 < 0.0003 <0.00005 | <0.00005 [ <0.000050 | <0.000050 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 | < 0.00005
Vanadium mg/L - - 0.006 <0.001 < 0.001 <0.001 <0.0005 <0.00050 [ <0.00050 0.0033 0.0014 0.0028 0.0069 0.0021 0.0012
Zinc mg/L 5 AO 25 0.02 <0.01 <0.01 0.007 <0.005 <0.0050 <0.0050 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV - - - - 12.3 9 9.9 9.2 10.7 10.7 10.7 115
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 - - - - 7.07 7.59 7.25 7.04 7.77 7.7 7.41 7.3
Field Conductivity uS/icm - - NV - - - - 841 930 881 920 1030 1010 1030 735
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Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

25-| 25-| 25-| 25-| 25-| 25-| 25-| 25-| 25-1 25-1 25-1 25-1
PARAMETER UNITS ODWQS RUP PWQO | 26-Apr-16 | 20-Oct-16 | 12-Apr-17 | 5-Oct-17 | 11-Apr-18 [ 1-Oct-18 | 22-Apr-19 | 9-Oct-19 | 13-Apr-20 | 15-Oct-20 | 21-Apr-21 [ 18-Oct-21
Alkalinity mg/L 500 0G 349 NV 352 374 380 404 397 449 430 454 447 481 489 522
Conductivity pS/cm - - NV 969 1040 1040 1100 1070 1170 1150 1190 1200 1250 1230 1240
pH pH Units | 6.5-8.5 0G - 6.5-8.5 7.6 7.81 7.77 7.72 7.78 7.71 7.65 7.71 7.7 7.7 7.78 7.61
TDS mg/L 500 AO 368 NV 536 604 580 584 584 632 631 699 658 712 701 752
DOC mg/L 5 3.5 NV 2.9 3.6 4.2 5 5 4.8 5.1 8.2 5.2 3.8 5.8 6.3
COD mg/L - - NV 8 15 6 13 14 13 14 8 15 14 24 23
Phenols mg/L - - 0.001 <0.001 0.024 <0.001 0.004 <0.001 0.002 < 0.002 <0.002 <0.002 <0.002 < 0.002 <0.002
Chloride mg/L 250 AO 131 NV 75 80 82 74 71.9 86.2 86 111 90.7 95.3 92.7 107
Ammonia, total mg/L - - NV 0.06 0.05 0.03 0.02 0.04 0.06 0.03 0.05 0.03 0.08 0.05 0.08
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC 0.7 NV 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 55 58 56 46 46 56 50 54 48 50 47 51
Nitrite (N) mg/L 1 MAC 0.3 NV <0.1 <0.1 <0.1 < 0.05 <0.05 0.05 <0.05 < 0.05 <0.05 < 0.05 <0.05 0.06
Nitrate (N) mg/L 10 MAC 4.0 NV <0.1 <0.1 <0.1 < 0.05 <0.05 <0.05 <0.05 < 0.05 0.05 < 0.05 <0.05 < 0.05
Bromide mg/L - - NV 0.5 -
TKN mg/L - - NV 0.3 0.4 0.3 0.4 0.3 0.4 0.3 0.4 0.3 0.4 0.4 0.4
Hardness mg/L 500 0G 361 NV 432 534 476 487 502 481 523 565 542 587 570 590
Aluminum mg/L 0.1 oG 0.07 0.075 0.03 0.09 0.08 0.1 0.08 0.07 0.08 0.09 0.07 0.07 0.09 0.09
Antimony mg/L 0.006 IMAC 0.002 0.02 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.006 0.005 0.0005 0.0005 0.0001 0.0004 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001
Barium mg/L 1 MAC 0.3 NV 0.13 0.17 0.24 0.19 0.175 0.165 0.18 0.199 0.193 0.222 0.211 0.223
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 0.134 0.198 0.202 0.209 0.216 0.207 0.226 0.262 0.259 0.317 0.3 0.323
Cadmium mg/L 0.005 MAC 0.001 0.0005 | <0.00002 | <0.00002 | <0.00002 [ <0.000014 | <0.000014 | <0.000015 | < 0.000015 | < 0.000015 | < 0.000015 [ < 0.000015 | < 0.000015 | < 0.000015
Calcium mg/L - - NV 129 158 138 141 148 139 157 167 159 170 168 175
Chromium mg/L 0.05 MAC 0.013 0.001 < 0.0002 0.0009 0.0021 < 0.001 <0.001 < 0.001 <0.001 <0.001 <0.001 <0.001 0.001 < 0.001
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.012 < 0.005 < 0.005 0.0003 0.006 < 0.005 < 0.005
Copper mg/L 1 AO 0.5 0.005 0.0004 0.0006 < 0.0001 0.0004 0.0008 0.0002 0.0006 0.0007 0.0005 0.0004 0.0009 0.0004
Iron mg/L 0.3 AO 0.16 0.3 0.4 0.61 0.56 0.59 0.431 0.673 0.647 0.907 0.882 1 1.04 1.21
Lead mg/L 0.01 MAC 0.003 0.005 0.00002 0.00005 < 0.00002 0.00004 0.00124 <0.00002 [ <0.00002 | <0.00002 | <0.00004 | <0.00004 0.00005 < 0.00004
Magnesium mg/L - - NV 27 33.8 31.8 32.7 32.1 32.4 31.8 35.9 35.1 39.3 36.4 37.2
Manganese mg/L 0.05 AO 0.03 NV 0.09 0.12 0.1 0.12 0.113 0.111 0.126 0.134 0.13 0.135 0.136 0.154
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002
Molybdenum mg/L - - 0.04 0.0002 0.0002 0.0002 0.0002 <0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0002
Nickel mg/L - - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 0.01
Potassium mg/L - - NV 2.3 2.7 2.6 2.7 2.4 2.7 2.7 2.9 2.9 3.3 3 3.3
Phosphorus-Total mg/L - - 0.03 1.08 1.53 0.19 0.52 0.64 0.22 0.3 0.32 0.06 0.19 0.22 0.11
Selenium mg/L 0.01 MAC 0.003 0.1 <0.001 0 <0.001 <0.001 0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 0.002
Silver mg/L - - 0.0001 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO 105 NV 36.9 45.8 40.8 43.9 44.7 45.7 45.3 54.6 52.9 63.7 59.9 64.1
Strontium mg/L - - NV 0.69 0.89 0.79 0.82 0.768 0.769 0.807 0.883 0.853 0.976 0.88 0.888
Thallium mg/L - - 0.0003 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ <0.00005 | < 0.00005
Vanadium mg/L - - 0.006 0.0012 0.0012 0.0015 0.0019 < 0.0001 0.0002 0.0002 0.0003 0.0002 0.0003 0.0003 0.0002
Zinc mg/L 5 AO 25 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 8.6 11.6 8.4 10.8 10.4 9.2 9.6 10 9 9.7
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.96 7.62 7.71 8.1 7.78 7.71 7.68 6.29 7.03 7.21 7.22 7.43
Field Conductivity uS/icm - - NV 760 910 827 911 1040 1100 1140 875 1314 1030 1090 1290
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Overburden Ground Water Quality Data DUP

25- 25-1 25- 25-1 25- 25-11 25-11 25-11 25-11 25-11 25-11 25-11
PARAMETER UNITS ODWQS RUP PWQO [ 20-Apr-22 | 12-Oct-22 | 19-Apr-23 | 19-Apr-23 | 12-Oct-23 [ 6-May-08 | 15-Aug-08 [ 25-May-09 | 4-Aug-09 | 10-Jun-10 | 12-Oct-10 | 12-May-11
Alkalinity mg/L 500 oG 349 NV 467 511 490 501 531 849 826 813 810 824 818 817
Conductivity pS/cm - - NV 1260 1270 1270 1270 1320 1900 1920 1870 1900 1840 1700 1990
pH pH Units | 6.5-8.5 oG - 6.5-85 7.6 7.68 7.57 7.7 7.45 6.57 6.79 6.93 6.92 7.04 6.99 7.3
TDS mg/L 500 AO 368 NV 677 727 711 711 716 1230 1250 1210 1240 1190 1110 1220
DOC mg/L 5 35 NV 3.8 2 2.2 25 7 18 19.5 18 18 18 17 18.3
COD mg/L - - NV 13 26 19 19 21 30 48 70 34 46 49 56
Phenols mg/L - - 0.001 < 0.001 <0.001 < 0.001 <0.001 <0.001 <0.001 0.012 <0.001 0.002 0.002 0.002 <0.001
Chloride mg/L 250 AO 131 NV 95 97.1 99.5 98.3 99.7 142 114 145 145 134 140 140
Ammonia, total mg/L - - NV 0.23 0.13 0.94 0.08 0.09 <0.1 <0.1 0.07 0.04 0.04 0.06 0.21
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC 0.7 NV <0.1 <0.1 <1 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 43 39 29 39 38 154 122 148 156 164 137 130
Nitrite (N) mg/L 1 MAC 0.3 NV <0.05 <0.05 <05 <05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01
Nitrate (N) mg/L 10 MAC 4.0 NV <0.05 <0.05 <05 <05 <0.05 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1
Bromide mg/L - - NV - - 0.6 - <0.1 - <1
TKN mg/L - - NV 0.8 0.5 1.5 0.4 0.5 1 1.3 1.3 1.2 1 1.2 2
Hardness mg/L 500 oG 361 NV 549 599 597 587 587 953 945 966 897 923 975 880
Aluminum mg/L 0.1 oG 0.07 0.075 0.05 0.05 0.11 0.1 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005
Antimony mg/L 0.006 IMAC 0.002 0.02 < 0.0001 < 0.0001 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005
Arsenic mg/L 0.025 IMAC 0.006 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001
Barium mg/L 1 MAC 0.3 NV 0.208 0.226 0.218 0.216 0.225 0.2 0.4 0.4 0.3 0.4 0.3 0.32
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005
Boron mg/L 5 IMAC 1.3 0.2 0.311 0.354 0.394 0.385 0.415 0.6 0.8 0.7 0.8 0.8 <0.1 0.81
Cadmium mg/L 0.005 MAC 0.001 0.0005 | <0.000015 | <0.000012 [ <0.000012 | <0.000012 | <0.000015 <0.0001 <0.0001 0.0001 0.0002 < 0.0001 0.0002 <0.0001
Calcium mg/L - - NV 160 178 173 170 172 314 308 316 295 302 317 290
Chromium mg/L 0.05 MAC 0.013 0.001 < 0.001 <0.001 < 0.001 <0.001 <0.001 0.0003 0.0004 0.0005 0.0002 0.0003 0.0004 <0.005
Chromium (VI) mg/L - < 0.001 <0.001 < 0.001 <0.001 <0.01
Cobalt mg/L - - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 0.0008 0.0042 0.0059 0.0061 0.0052 0.0061 0.0071 0.008.5
Copper mg/L 1 AO 0.5 0.005 0.0002 0.0003 0.0002 < 0.0001 0.0003 0.0055 0.0055 0.0064 0.0047 0.0056 0.0069 0.009
Iron mg/L 0.3 AO 0.16 0.3 1.16 1.3 1.32 1.23 1.35 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.100
Lead mg/L 0.01 MAC 0.003 0.005 <0.00004 | <0.00004 | <0.00004 | <0.00004 0.00002 <0.001 <0.001 0.001 0.002 <0.001 <0.001 <0.001
Magnesium mg/L - - NV 36.1 37.3 40 39.3 38.3 41 43 43 39 41 45 40
Manganese mg/L 0.05 AO 0.03 NV 0.141 0.154 0.159 0.149 0.156 0.71 1.24 1.22 1.19 0.85 1.03 1.1
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 0.00016 <0.00005 | <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00003
Molybdenum mg/L - - 0.04 0.0002 0.0002 0.0002 0.0002 0.0002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 <0.001
Nickel mg/L - - 0.025 <0.01 <0.01 0.01 0.01 0.0153 <0.01 0.01 0.01 <0.01 0.01 0.01 0.018
Potassium mg/L - - NV 3 3.1 3 2.9 3.2 2.5 3 2.7 2.9 2.4 2.4 2
Phosphorus-Total mg/L - - 0.03 0.32 0.07 0.14 0.11 0.14 <0.01 0.15 0.02 <0.01 <0.01 <0.02 18
Selenium mg/L 0.01 MAC 0.003 0.1 0.002 0.002 0.001 0.001 0.001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002
Silver mg/L - - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001
Sodium mg/L 200 AO 105 NV 58.9 64.2 61.3 59.8 69.8 106 118 117 113 111 110 110
Strontium mg/L - - NV 0.85 0.865 0.868 0.85 0.9 0.635 0.647 0.664 0.655 0.659 0.608 0.62
Thallium mg/L - - 0.0003 < 0.00005 < 0.005 <0.00005 | <0.00005 | <0.00005 0.0004 0.0006 < 0.0003 0.0005 0.0004 0.0017 0.00007
Vanadium mg/L - - 0.006 0.0003 0.0003 0.0006 0.0003 0.0003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001
Zinc mg/L 5 AO 2.5 0.02 < 0.005 < 0.005 0.005 < 0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.019
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 5.5 13.7 7 7 11.5 - - - - - - -
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.14 7.17 7.27 7.27 7.27 - - - - - - -
Field Conductivity pS/icm - - NV 1218 1321 1511 1511 1114 - - - - - - -

Shading indicates detection
Bold text indicates values exceeding the ODWO.
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Bold / Red / Italics for RUP exceeded parameters




Overburden Ground Water Quality Data

25-11 25-11 25-11 2511 25-11 2511 25-11 25-I1 2511 25-11 25-11 25-11
PARAMETER UNITS ODWQS RUP PWQO | 9-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 | 29-Oct-13 | 1-May-14 | 24-Sep-14 | 28-Apr-15 | 6-Oct-15 | 26-Apr-16 | 20-Oct-16 [ 12-Apr-17
Alkalinity mg/L 500 0G 349 NV 818 840 840 818 834 835 820 836 836 839 847 833
Conductivity pS/cm - - NV 2000 2000 2000 1970 2010 1980 1970 1970 1940 1960 1990 1900
pH pH Units | 6.5-8.5 0G - 6.5-8.5 7.28 7.45 7.26 7.12 7.2 74 7.02 7.29 7.24 7.06 7.34 7.24
TDS mg/L 500 AO 368 NV 1240 1250 1220 1260 1260 1180 1170 1210 1050 1150 1230 1120
DOC mg/L 5 3.5 NV - 18 19 21.7 - 22.3 18.1 225 10.1 12.9 12.3 14.5
COD mg/L - - NV 49 67 69 187 170 120 45 47 42 53 52 47
Phenols mg/L - - 0.001 0.005 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.023 0.005
Chloride mg/L 250 AO 131 NV 140 130 130 141 141 135 132 145 12 135 138 119
Ammonia, total mg/L - - NV <0.1 0.16 0.23 0.01 0.1 0.12 0.3 0.14 0.35 0.1 0.13 0.07
Unionized Ammonia mg/L - - 0.02
Fluoride mg/L 24 MAC 0.7 NV <0.1 <0.10 <0.10 <0.1 0.1 <0.1 <0.1 0.1 0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO 255 NV 130 120 100 119 109 108 93 96 84 79 80 67
Nitrite (N) mg/L 1 MAC 0.3 NV <0.01 <0.010 <0.010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC 4.0 NV <0.1 <0.10 <0.10 <0.1 0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 0.1
Bromide mg/L - - NV - <1.0 <1.0 0.8 0.9 0.6 0.5 0.9 0.8 0.8 -
TKN mg/L - - NV 4 2.6 <0.50 1.3 0.2 1.3 2.2 1.4 1.2 1.3 1.6 1.2
Hardness mg/L 500 oG 361 NV 890 930 900 1010 987 872 859 912 887 841 962 857
Aluminum mg/L 0.1 oG 0.07 0.075 <0.005 <0.0050 0.011 0.09 0.1 0.05 0.06 0.05 0.06 0.06 0.09 0.13
Antimony mg/L 0.006 IMAC 0.002 0.02 <0.0005 <0.00050 | <0.00050 0.0001 < 0.0001 0.0001 0.0003 0.0001 0.0002 0.0001 0.0003 < 0.0001
Arsenic mg/L 0.025 IMAC 0.006 0.005 <0.001 <0.0010 <0.0010 0.0012 0.0012 0.0011 0.0004 0.0015 0.0009 0.001 0.0009 0.0007
Barium mg/L 1 MAC 0.3 NV 0.34 0.33 0.33 0.38 0.36 0.29 0.33 0.33 0.32 0.3 0.36 0.45
Beryllium mg/L - - 1.1 <0.0005 <0.00050 | <0.00050 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 1.3 0.2 0.85 0.83 0.98 0.924 1.06 0.808 0.946 0.887 0.91 0.883 1.08 0.987
Cadmium mg/L 0.005 MAC 0.001 0.0005 <0.0001 <0.00010 | <0.00010 0.00015 0.00005 0.00003 0.00006 0.00002 0.00003 0.00004 0.00003 < 0.00002
Calcium mg/L - - NV 290 290 290 330 324 284 277 297 288 271 308 270
Chromium mg/L 0.05 MAC 0.013 0.001 <0.03 <0.0050 - 0.0031 0.0152 0.001 < 0.0002 0.007 0.015 < 0.0002 0.002 0.005
Chromium (VI) mg/L -
Cobalt mg/L - - 0.0009 0.0087 0.01 0.012 0.0075 0.01 0.01 0.009 0.011 0.011 0.01 0.013 0.015
Copper mg/L 1 AO 0.5 0.005 0.015 0.01 0.014 0.0124 0.0105 0.014 0.0133 0.0135 0.0103 0.0125 0.018 0.0116
Iron mg/L 0.3 AO 0.16 0.3 <0.1 <0.10 <0.10 0.06 0.22 0.05 0.18 0.07 0.13 0.08 0.16 0.1
Lead mg/L 0.01 MAC 0.003 0.005 <0.001 <0.00050 [ <0.00050 0.00005 0.00005 0.00004 0.00003 0.00007 0.00007 0.00006 0.00007 < 0.00002
Magnesium mg/L - - NV 39 47 43 45.8 43.3 39.7 40.9 41.3 40.9 39.9 47 44.4
Manganese mg/L 0.05 AO 0.03 NV 1.2 1.5 1.8 1.55 1.3 1.42 0.87 1.41 1.47 1.4 1.71 1.46
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 - <0.00001 [ <0.00001 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ < 0.00002 0.00003 0.00003 < 0.00002
Molybdenum mg/L - - 0.04 <0.001 <0.00050 [ <0.00050 0.0002 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001
Nickel mg/L - - 0.025 0.02 0.02 0.019 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Potassium mg/L - - NV 2.3 2.3 2.6 2.5 2.3 2.4 2.2 2.4 2.6 2.5 3.1 2.8
Phosphorus-Total mg/L - - 0.03 19 <0.10 22 9.25 2.04 2.25 235 2.1 0.89 3.47 13.3 1.5
Selenium mg/L 0.01 MAC 0.003 0.1 <0.002 <0.0020 <0.0020 <0.001 0 <0.001 0 0 0 <0.001 0 <0.001
Silver mg/L - - 0.0001 <0.0001 <0.00010 [ <0.00010 0.00003 0.00002 0.00003 < 0.00002 0.00003 0.00003 0.00002 < 0.00002 | <0.00002
Sodium mg/L 200 AO 105 NV 120 120 130 128 136 113 128 121 120 118 142 119
Strontium mg/L - - NV 0.68 0.66 0.68 - - - 0.7 0.71 0.63 0.67 0.8 0.68
Thallium mg/L - - 0.0003 0.00007 0.000064 | 0.000076 0.0001 0.0001 0.0001 0.0001 < 0.00005 0.0001 0.0001 < 0.00005 0.0001
Vanadium mg/L - - 0.006 0.001 0.0013 0.0009 0.0101 0.0046 0.0098 0.0244 0.0091 0.0058 0.0038 0.0031 0.0035
Zinc mg/L 5 AO 25 0.02 <0.005 <0.0050 0.0085 < 0.005 < 0.005 < 0.005 0.014 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV - 10.3 10.1 9.6 10.1 10.5 13.6 12.4 12.2 7.1 11.8 7.1
Field pH pH Units [ 6.5-8.5 oG - 6.5-8.5 - 6.52 6.94 6.95 6.56 7.38 7.05 6.73 6.83 7.17 6.9 6.87
Field Conductivity uS/icm - - NV - 2010 2200 2020 1910 1970 1950 2030 1400 1400 1525 1488

Shading indicates detection
Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

25-11 25-11 25-11 2511 25-11 25-11 25-11 25-11 25-11 25-11 25-11 25-11
PARAMETER UNITS ODWQS RUP PWQO 5-Oct-17 11-Apr-18 1-Oct-18 | 22-Apr-19 9-Oct-19 13-Apr-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 | 12-Oct-22 | 19-Apr-23 [ 12-Oct-23
Alkalinity mg/L 500 oG 349 NV 817 817 858 770 786 758 791 824 767 809 805 828
Conductivity pS/cm - - NV 1880 1790 1840 1780 1790 1740 1710 1690 1750 1740 1780 1800
pH pH Units | 6.5-8.5 oG - 6.5-85 7.31 7.4 7.4 7.36 7.33 7.47 7.55 7.35 7.41 7.5 7.26 7.32
TDS mg/L 500 AO 368 NV 1069 1073 1087 1043 1030 998 1022 1059 995 1026 1047 991
DOC mg/L 5 35 NV 14.9 19.1 17.1 15.9 18.6 17.1 15.4 14.1 12.5 4.9 11.9 13.4
COD mg/L - - NV 50 52 53 64 38 53 53 52 56 60 56 58
Phenols mg/L - - 0.001 0.009 <0.001 0.011 < 0.002 <0.002 < 0.002 <0.002 < 0.002 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO 131 NV 103 96.6 114 109 124 104 98.1 111 101 102 112 110
Ammonia, total mg/L - - NV 0.07 0.11 0.11 0.11 0.14 0.15 0.24 0.32 0.53 0.45 0.87 0.7
Unionized Ammonia mg/L - - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC 0.7 NV <0.1 <0.1 <0.1 <0.1 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.1
Sulphate mg/L 500 AO 255 NV 55 53 56 52 <10 43 38 37 33 25 6 30
Nitrite (N) mg/L 1 MAC 0.3 NV <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 10 MAC 4.0 NV <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Bromide mg/L - - NV
TKN mg/L - - NV 1.2 1.1 1.2 1.2 1.4 1.2 1.2 1.3 1.7 1.5 2.1 1.8
Hardness mg/L 500 oG 361 NV 813 862 759 841 824 785 817 814 788 792 830 707
Aluminum mg/L 0.1 oG 0.07 0.075 0.1 0.12 0.11 0.12 0.13 0.1 0.12 0.12 0.07 0.08 0.14 0.06
Antimony mg/L 0.006 IMAC 0.002 0.02 0.0001 0.0001 0.0001 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 0.0002 0.0001 0.0002 0.0002
Arsenic mg/L 0.025 IMAC 0.006 0.005 0.0007 0.0004 0.0003 0.0003 0.0003 0.0002 0.0003 0.0003 0.0003 0.0003 0.0002 0.0003
Barium mg/L 1 MAC 0.3 NV 0.36 0.334 0.302 0.324 0.323 0.307 0.318 0.328 0.316 0.324 0.332 0.297
Beryllium mg/L - - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001
Boron mg/L 5 IMAC 1.3 0.2 0.952 0.897 0.895 0.892 1.03 0.875 0.901 0.976 0.917 1.02 1.08 1.03
Cadmium mg/L 0.005 MAC 0.001 0.0005 | <0.000014 | 0.000019 0.000031 0.000035 | <0.000029 | 0.000028 0.000015 | <0.000015 | < 0.000015 | < 0.000012 | < 0.000012| <0.000015
Calcium mg/L - - NV 256 276 237 269 258 246 257 253 244 244 254 208
Chromium mg/L 0.05 MAC 0.013 0.001 < 0.001 <0.001 < 0.001 0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chromium (V1) mg/L - <0.001 <0.001 <0.001 <0.01
Cobalt mg/L - - 0.0009 0.013 0.011 0.014 0.019 0.009 0.011 0.012 0.011 0.021 0.015 0.016 0.0162
Copper mg/L 1 AO 0.5 0.005 0.0071 0.0088 0.0086 0.0133 0.0066 0.0127 0.0113 0.0091 0.0088 0.0052 0.0081 0.0114
Iron mg/L 0.3 AO 0.16 0.3 0.11 0.068 0.122 0.064 0.245 0.077 0.092 0.182 0.139 0.472 0.169 0.469
Lead mg/L 0.01 MAC 0.003 0.005 0.00006 0.00006 0.00007 0.00007 < 0.00009 0.00008 0.00009 | <0.00004 | 0.00004 | <0.00004 | 0.00004 | <0.00002
Magnesium mg/L - - NV 42.2 41.9 40.5 41 43.6 41.3 42.4 44.1 43.5 44.3 47.4 45.4
Manganese mg/L 0.05 AO 0.03 NV 1.52 1.52 1.2 1.38 131 15 1.61 1.57 1.56 1.29 1.35 1.08
Mercury mg/L 0.001 MAC [ 0.0003 | 0.0002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - - 0.04 0.0001 < 0.0001 0.0002 0.0002 0.0005 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Nickel mg/L - - 0.025 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.023
Potassium mg/L - - NV 3.3 2.8 2.9 2.8 3.1 35 3.8 4.3 3.4 33 2.3 3.9
Phosphorus-Total mg/L - - 0.03 0.86 1.15 0.78 1.64 0.97 0.29 0.39 0.32 0.41 0.2 0.36 0.16
Selenium mg/L 0.01 MAC 0.003 0.1 <0.001 0.002 0.001 0.001 0.003 0.001 <0.001 0.002 0.002 0.002 0.002 0.002
Silver mg/L - - 0.0001 | <0.00002 | <0.00002 | <0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 <0.0001
Sodium mg/L 200 AO 105 NV 118 111 120 106 128 104 107 113 107 119 118 122
Strontium mg/L - - NV 0.68 0.647 0.62 0.645 0.67 0.653 0.661 0.664 0.655 0.649 0.652 0.666
Thallium mg/L - - 0.0003 0.0001 0.00005 0.00009 0.00008 < 0.00005 0.00007 < 0.00005 | <0.00005 | <0.00005 < 0.005 < 0.00005 | <0.00005
Vanadium mg/L - - 0.006 0.0045 0.0005 0.0007 0.0006 0.0011 0.0005 0.0005 0.0007 0.0006 0.0015 < 0.0001 0.0014
Zinc mg/L 5 AO 2.5 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005
TSS mg/L - - - NV
Cyanide (Total) mg/L 0.2 MAC 0.05 0.005
BOD(5 day) mg/L - - - NV
Field Temperature °C - AO - NV 115 9.5 10.6 8.6 8.1 10.9 8.1 13.9 6.4 11.3
Field pH pH Units | 6.5-8.5 oG - 6.5-8.5 7.66 7.4 7.4 6.82 6.97 6.8 7.14 7.42 6.97 6.88 7.1 7.07
Field Conductivity pS/icm - - NV 1474 1760 1750 1720 1270 1407 1542 1400 1700 1814 2210 1864
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Overburden Ground Water Quality Data

26-11 26-11 26-11 26-11 26-l1 26-11 26-l1 26-11 26-11 261l 26-11 261l
PARAMETER UNITS ODWQS PWQO | 6-May-08 | 18-Aug-08 | 25-May-09 | 4-Aug-09 | 10-Jun-10 [ 6-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 | 29-Oct-12 | 3-Jun-13 [ 29-Oct-13
Alkalinity mg/L 500 oG NV 295 292 302 307 262 292 306 312 260 370 250 342
Conductivity yS/cm - NV 709 702 779 790 564 690 782 801 620 940 606 868
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.1 7.49 7.59 7.55 7.6 7.7 7.7 7.73 7.87 7.6 7.87 7.79
TDS mg/L 500 AO NV 461 456 506 514 367 449 468 449 368 541 351 502
DOC mg/L 5 NV 3 3 3 3 2 3 2.7 3.5 15 4.7 4.2 -
COD mg/L - NV <2 6 9 5 10 8 16 16 5.5 17 <5 8
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.001 <0.001
Chloride mg/L 250 AO NV 30 26 28 33 22 31 28 33 21 38 20 37
Ammonia, total mg/L - NV <0.1 <0.1 0.06 <0.01 0.05 0.02 <0.01 0.7 <0.01 0.04 <0.01 < 0.005
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 0.2 0.2
Sulphate mg/L 500 AO NV 82 63 101 105 50 85 76 54 42 61 35 62
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.010 <0.010 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV 1.2 0.8 1.3 1.5 1.2 1.2 1.1 0.7 0.88 0.43 0.7 0.5
Bromide mg/L - NV - - <0.1 - <0.1 - <1 <1 <1.0 <1.0 <04 <04
TKN mg/L - NV 0.2 0.2 0.3 0.3 0.1 0.3 0.5 0.4 0.44 0.11 0.07 0.2
Hardness mg/L 500 oG NV 388 352 403 422 329 435 380 380 320 460 339 457
Aluminum mg/L 0.1 oG 0.075 <0.01 0.01 0.02 <0.01 <0.01 0.03 <0.005 <0.005 <0.0050 <0.0050 0.04 0.04
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0005 <0.00050 | <0.00050 <0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.005 <0.01 <0.01 <0.01 <0.01 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0002 0.0002
Barium mg/L 1 MAC NV <0.1 <0.1 0.1 0.1 <0.1 0.1 0.13 0.14 0.1 0.17 0.12 0.16
Beryllium mg/L - 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 | <0.00050 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.2 <0.1 0.1 0.3 0.1 <0.1 0.22 0.12 0.11 0.21 0.123 0.216
Cadmium mg/L 0.005 MAC 0.0005 <0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 0.00002 < 0.00002
Calcium mg/L - NV 120 109 125 131 93 136 120 120 99 140 104 143
Chromium mg/L 0.05 MAC 0.001 0.0002 0.0003 0.0003 0.0002 0.0003 0.0003 <0.005 <0.005 <0.0050 - 0.0004 0.0051
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.0004 0.0006 0.0005 0.0006 < 0.0003 0.0004 <0.0005 <0.0005 <0.00050 | <0.00050 0.0002 < 0.005
Copper mg/L 1 AO 0.005 0.0006 0.001 0.0012 0.0011 0.0027 0.0012 0.003 0.003 0.0014 0.0041 0.0017 0.0028
Iron mg/L 0.3 AO 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.100 <0.1 <0.10 <0.10 < 0.005 < 0.005
Lead mg/L 0.01 MAC 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.00050 | <0.00050 [ <0.00002 | < 0.00002
Magnesium mg/L - NV 21 19 22 23 23 23 21 21 18 26 19.1 24.6
Manganese mg/L 0.05 AO NV <0.01 0.02 0.01 0.02 <0.01 0.01 0.009 0.01 0.0083 0.038 0.03 0.07
Mercury mg/L 0.001 MAC 0.0002 0.00053 <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00001 - <0.00001 | <0.00001 [ <0.00002 | < 0.00002
Molybdenum mg/L - 0.04 <0.002 <0.002 < 0.002 < 0.002 <0.002 < 0.002 <0.001 <0.0005 <0.00050 [ <0.00050 0.0002 0.0001
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.001 <0.001 <0.0010 0.0022 <0.01 <0.01
Potassium mg/L - NV 1.6 15 1.7 1.8 1.4 15 1.4 14 1.4 1.7 1.3 1.5
Phosphorus-Total mg/L - 0.03 <0.01 0.02 0.01 <0.01 <0.01 <0.02 0.59 0.92 <0.10 0.44 0.18 0.08
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001
Silver mg/L - 0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 0.0001 <0.00010 [ <0.00010 [ <0.00002 | < 0.00002
Sodium mg/L 200 AO NV 15 15 20 21 15 13 21 18 14 28 17.7 27.2
Strontium mg/L - NV 0.21 0.252 0.388 0.445 0.329 0.373 0.34 0.32 0.23 0.35 - -
Thallium mg/L - 0.0003 <0.0003 <0.0003 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.00005 | <0.00005 [ <0.000050 [ <0.000050 | < 0.00005 | <0.00005
Vanadium mg/L - 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0005 <0.00050 0.0013 0.0029 0.0016
Zinc mg/L 5 AO 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.006 0.006 0.0061 <0.0050 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV - - - - - - - - 13 9.6 11.4 11.1
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 - - - - - - - - 7.03 7.53 7.68 7.2
Field Conductivity uS/cm - NV - - - - - - - - 634 1000 620 900

Shading indicates detection
Bold text indicates values exceeding the ODWO.
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Bold / Highlighting for ODWQS exceeded parameters
Bold / Underlined for PWQO exceeded parameters




Overburden Ground Water Quality Data

26-I 26-11 26-I 26-11 26-Il 26-11 26-Il 26-11 26-I1 26-11 26-I1 26-11
PARAMETER UNITS ODWQS PWQO 1-May-14 | 24-Sep-14 | 28-Apr-15 6-Oct-15 | 26-Apr-16 | 20-Oct-16 | 12-Apr-17 5-Oct-17 11-Apr-18 2-Oct-18 | 23-Apr-19 9-Oct-19
Alkalinity mg/L 500 oG NV 338 331 303 313 319 368 352 358 326 335 388 386
Conductivity yS/cm - NV 866 896 757 778 817 977 876 951 858 910 1100 7.76
pH pH Units | 6.5-8.5 oG 6.5-85 7.78 7.76 7.85 7.78 7.78 7.79 7.78 7.73 7.8 7.71 7.81 1040
TDS mg/L 500 AO NV 492 503 428 435 453 568 496 501 460 497 602 614
DOC mg/L 5 NV 7.1 7.1 1.7 3.1 3 4.6 4.7 4.8 5.5 5.1 6.9 8
COD mg/L - NV 9 13 <5 <5 5 13 5 12 8 10 5 11
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.01 <0.001 0.002 <0.001 < 0.002 < 0.002 < 0.002
Chloride mg/L 250 AO NV 42 50 37 36 41 59 47 50 40.3 55.7 73.8 91.2
Ammonia, total mg/L - NV 0.01 0.05 0.04 <0.01 0.01 0.04 <0.01 <0.01 0.01 0.03 0.03 0.03
Unionized Ammonia mg/L - 0.02 <0.01 <0.01
Fluoride mg/L 2.4 MAC NV 0.1 <0.1 0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 66 68 47 47 52 65 50 47 43 50 69 62
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.4 <0.05 < 0.05 <0.05 < 0.05 <0.05
Nitrate (N) mg/L 10 MAC NV 0.8 0.5 0.6 0.6 0.6 0.5 0.5 0.5 0.66 0.52 0.14 0.11
Bromide mg/L - NV <04 <04 <04 <04 <04 -
TKN mg/L - NV 0.4 0.3 0.4 0.2 0.2 0.4 0.3 0.3 0.2 0.3 0.5 0.3
Hardness mg/L 500 oG NV 386 436 367 381 383 508 438 438 415 440 510 520
Aluminum mg/L 0.1 0OG 0.075 0.03 0.05 0.02 0.04 0.03 0.05 0.07 0.09 0.08 0.06 0.08 0.09
Antimony mg/L 0.006 IMAC 0.02 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0003 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 IMAC 0.005 0.0002 0.0018 0.0003 0.0002 0.0003 0.0003 0.0001 0.0003 < 0.0001 < 0.0001 0.0001 < 0.0003
Barium mg/L 1 MAC NV 0.14 0.15 0.13 0.13 0.13 0.18 0.21 0.17 0.147 0.152 0.193 0.186
Beryllium mg/L - 1.1 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.236 0.181 0.161 0.151 0.166 0.267 0.215 0.217 0.207 0.189 0.307 0.314
Cadmium mg/L 0.005 MAC 0.0005 0.00008 < 0.00002 [ <0.00002 | <0.00002 0.00003 <0.00002 [ <0.00002 | <0.000014 | <0.000014 | <0.000015| 0.000026 | < 0.000029
Calcium mg/L - NV 119 134 113 117 118 156 132 131 126 132 157 159
Chromium mg/L 0.05 MAC 0.001 < 0.0002 0.0008 0.0015 0.0023 < 0.0002 0.0008 0.0018 <0.001 <0.001 0.001 <0.001 <0.001
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 AO 0.005 0.0049 0.0043 0.0027 0.0029 0.0028 0.0044 0.0032 0.0027 0.0043 0.0032 0.0056 0.0045
Iron mg/L 0.3 AO 0.3 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.01 0.005 0.008 < 0.005 < 0.005
Lead mg/L 0.01 MAC 0.005 0.00002 <0.00002 [ <0.00002 | < 0.00002 0.00004 <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00009
Magnesium mg/L - NV 21.4 24.3 20.8 21.3 21.4 28.9 26.3 27 24.4 26.7 28.7 29.8
Manganese mg/L 0.05 AO NV 0.13 0.13 0.12 0.25 0.21 0.41 0.25 0.38 0.215 0.387 0.361 0.486
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 0.00003 0.00003 <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 0.0002 0.0002 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003 0.0005
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - NV 1.5 15 1.4 14 1.4 1.6 1.5 15 1.2 14 1.6 1.6
Phosphorus-Total mg/L - 0.03 0.08 0.44 0.24 0.18 0.13 0.17 0.53 0.31 0.17 0.03 0.06 0.04
Selenium mg/L 0.01 MAC 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 0.001
Silver mg/L - 0.0001 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO NV 35.9 23.7 24.7 22.2 24.1 35.3 25.3 29.4 28.4 28.7 39.2 38.5
Strontium mg/L - NV - 0.38 0.32 0.27 0.32 0.45 0.34 0.34 0.292 0.296 0.342 0.339
Thallium mg/L - 0.0003 <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 [ <0.00005
Vanadium mg/L - 0.006 0.0028 0.0078 0.0021 0.001 0.0014 0.0011 0.0015 0.0017 0.0002 0.00031 0.0003 < 0.0004
Zinc mg/L 5 AO 0.02 < 0.005 0.01 <0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 10.7 14.4 11.8 11.9 - 11.2 8.5 11.4 9.2 10.4
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 8.07 7.43 7.47 7.24 - 7.5 7.61 7.15 7.8 7.71 7.16 7.22
Field Conductivity uS/cm - NV 930 890 830 590 806 835 702 784 833 896 1010 844
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Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

26-11 26-11 26-11 26-11 26-1l 26-11 26-1l 26-11 26-1l1 26-1l 26-1l1 26-1l
PARAMETER UNITS ODWQS PWQO | 13-Apr-20 | 15-Oct-20 | 21-Apr-21 | 18-Oct-21 | 20-Apr-22 [ 12-Oct-22 | 19-Apr-23 | 12-Oct-23 | 6-May-08 | 18-Aug-08 [ 25-May-09 [ 4-Aug-09
Alkalinity mg/L 500 oG NV 376 374 462 352 316 374 375 404 425 436 416 389
Conductivity yS/cm - NV 1040 942 1200 812 807 907 978 989 990 1060 1000 963
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.68 7.72 7.75 7.67 7.62 7.76 7.69 7.49 6.87 7.29 7.41 7.36
TDS mg/L 500 AO NV 577 536 703 484 429 516 543 527 644 686 650 626
DOC mg/L 5 NV 5.8 4.9 9 5.2 4.2 24 2.4 6.7 6 7.1 6 5
COD mg/L - NV 16 11 13 8 5 24 19 15 <2 19 15 12
Phenols mg/L - 0.001 <0.002 < 0.002 <0.002 < 0.002 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO NV 69.9 55.6 82 50.8 40.6 45.8 60.8 57.9 68 71 58 63
Ammonia, total mg/L - NV <0.01 0.04 0.02 0.06 0.22 <0.01 0.71 0.59 <0.1 <0.1 0.03 <0.01
Unionized Ammonia mg/L - 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 500 AO NV 67 48 71 43 33 46 15 45 65 79 78 100
Nitrite (N) mg/L 1 MAC NV <0.05 < 0.05 0.05 <0.05 <0.05 < 0.05 <0.5 <0.05 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV 0.24 0.66 <0.05 0.51 0.78 0.53 <0.5 0.43 0.3 <0.1 0.5 0.4
Bromide mg/L - NV - - 0.2 -
TKN mg/L - NV 0.3 0.4 0.5 0.3 0.5 0.3 0.9 0.7 0.4 0.4 0.3 0.3
Hardness mg/L 500 oG NV 483 440 595 422 380 442 473 474 501 533 496 498
Aluminum mg/L 0.1 oG 0.075 0.07 0.05 0.1 0.07 0.03 0.04 0.09 0.04 <0.01 0.01 <0.01 <0.01
Antimony mg/L 0.006 IMAC 0.02 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01
Arsenic mg/L 0.025 IMAC 0.005 < 0.0001 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.01 <0.01 <0.01 <0.01
Barium mg/L 1 MAC NV 0.178 0.175 0.227 0.141 0.136 0.17 0.177 0.174 0.1 0.2 0.2 0.2
Beryllium mg/L - 1.1 <0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 <0.0001 <0.1 <0.1 <0.1 <0.1
Boron mg/L 5 IMAC 0.2 0.291 0.323 0.325 0.154 0.174 0.247 0.254 0.251 0.1 0.1 0.1 0.3
Cadmium mg/L 0.005 MAC 0.0005 | <0.000015| 0.000018 [ 0.000018 | 0.000017 | <0.000015| 0.000017 0.00002 | <0.000015 | <0.0001 <0.0001 <0.0001 0.0002
Calcium mg/L - NV 145 132 181 127 114 136 143 144 149 157 146 150
Chromium mg/L 0.05 MAC 0.001 <0.001 < 0.001 0.001 <0.001 <0.001 < 0.001 <0.001 <0.001 0.0002 0.0002 0.0003 0.0001
Chromium (VI) mg/L <0.001 < 0.001 <0.001 <0.01
Cobalt mg/L - 0.0009 0.0048 0.011 < 0.005 0.006 0.006 0.011 < 0.005 0.0087 0.0022 0.0024 0.0032 0.0027
Copper mg/L 1 AO 0.005 0.0059 0.0079 0.0087 0.0044 0.0042 0.0049 0.0053 0.0064 0.0024 0.0044 0.0034 0.0027
Iron mg/L 0.3 AO 0.3 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.1 <0.1 <0.1 <0.1
Lead mg/L 0.01 MAC 0.005 0.00002 < 0.00002 0.00004 < 0.00002 0.00002 <0.00002 [ <0.00002 | <0.00002 <0.001 <0.001 <0.001 <0.001
Magnesium mg/L - NV 29.4 26.7 34.7 25.5 22.8 24.9 28 27.8 31 34 32 30
Manganese mg/L 0.05 AO NV 0.471 0.478 0.597 0.489 0.304 0.576 0.507 0.76 0.41 0.5 0.56 0.52
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00016 <0.00002 | <0.00002 [ <0.00002
Molybdenum mg/L - 0.04 0.0003 0.0003 0.0003 0.0004 0.0003 0.0004 0.0003 0.0003 <0.002 <0.002 <0.002 < 0.002
Nickel mg/L - 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0064 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - NV 1.7 1.7 1.9 15 1.5 15 1.4 1.7 2 2.2 2 2.2
Phosphorus-Total mg/L - 0.03 0.04 0.03 <0.1 <0.1 0.07 0.05 0.03 0.03 <0.01 0.02 0.02 <0.01
Selenium mg/L 0.01 MAC 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.01 <0.01 <0.01 <0.01
Silver mg/L - 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001
Sodium mg/L 200 AO NV 38 475 54.2 24.2 27 36.8 33.2 35 30 31 37 36
Strontium mg/L - NV 0.331 0.327 0.408 0.265 0.248 0.272 0.316 0.343 0.36 0.379 0.366 0.38
Thallium mg/L - 0.0003 | <0.00005 | <0.00005 | <0.00005 [ <0.00005 [ < 0.00005 < 0.005 < 0.00005 | <0.00005 0.0003 <0.0003 < 0.0003 0.0004
Vanadium mg/L - 0.006 0.0003 0.0003 0.0003 0.0002 0.0003 0.0003 0.0005 0.0003 <0.001 <0.001 <0.001 <0.001
Zinc mg/L 5 AO 0.02 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.01 <0.01 <0.01 <0.01
TSS mg/L - - NV
Cyanide (Total) mg/L 0.2 MAC 0.005
BOD(5 day) mg/L - - NV
Field Temperature °C - AO NV 10 11 8.5 10.6 9.1 12.2 8.9 10.8 - - - -
Field pH pH Units | 6.5-8.5 oG 6.5-8.5 7.5 7.16 7.54 7.85 7.49 7.5 7.31 6.99 - - - -
Field Conductivity uS/icm - NV 971 810 1101 726 920 929 839 858 - - - -
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Bold text indicates values exceeding the ODWO.
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Overburden Ground Water Quality Data

26-11 26-11 26-11 26-11 26-l1 26-11 2611 26-11 26-l1 26-11 26-l1 26-11
PARAMETER UNITS ODWQS PWQO | 10-Jun-10 | 6-Oct-10 | 12-May-11 | 8-Nov-11 | 19-Apr-12 [ 29-Oct-12 | 3-Jun-13 | 29-Oct-13 | 1-May-14 | 24-Sep-14 | 28-Apr-15 [ 6-Oct-15
Alkalinity mg/L 500 oG NV 428 483 382 399 420 390 373 369 399 401 456 435
Conductivity yS/cm - NV 974 1080 995 1030 1100 990 949 950 1010 1030 1130 1090
pH pH Units | 6.5-8.5 oG 6.5-8.5 7.36 7.4 7.67 7.72 7.65 7.68 7.64 7.72 7.73 7.63 7.68 7.62
TDS mg/L 500 AO NV 633 701 580 593 622 566 564 541 567 570 651 614
DOC mg/L 5 NV 5 8 5.7 - 6.5 4.8 8.8 - 8.9 9.1 5.6 4.7
COD mg/L - NV 24 19 25 30 22 47 14 12 28 19 11 11
Phenols mg/L - 0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chloride mg/L 250 AO NV 75 80 55 57 63 60 57 56 65 67 84 70
Ammonia, total mg/L - NV 0.04 <0.01 <0.05 0.1 <0.01 0.08 <0.01 0.01 0.03 0.06 0.05 0.04
Unionized Ammonia mg/L - 0.02
Fluoride mg/L 24 MAC NV <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 0.1 0.1 <0.1 0.1 0.1
Sulphate mg/L 500 AO NV 92 97 73 67 60 47 57 56 57 52 51 52
Nitrite (N) mg/L 1 MAC NV <0.1 <0.1 0.03 <0.01 <0.010 <0.010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 10 MAC NV 0.4 <0.1 0.2 0.1 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Bromide mg/L - NV 0.2 - <1 <1 <1.0 <1.0 0.5 <0.4 <0.4 0.4 0.5 0.5
TKN mg/L - NV 0.4 0.4 <1 3 0.62 0.86 0.26 0.3 0.4 0.4 0.7 0.4
Hardness mg/L 500 oG NV 524 655 480 - 540 490 537 494 490 506 586 547
Aluminum mg/L 0.1 oG 0.075 <0.01 0.03 <0.005 <0.005 <0.0050 <0.0050 0.05 0.04 0.03 0.04 0.03 0.04
Antimony mg/L 0.006 IMAC 0.02 <0.01 <0.01 <0.005 <0.0005 <0.00050 | <0.00050 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0001
Arsenic mg/L 0.025 IMAC 0.005 < 0.005 < 0.005 <0.001 <0.001 <0.0010 <0.0010 0.0005 0.0005 0.0007 0.0019 0.0008 0.0005
Barium mg/L 1 MAC NV 0.1 0.2 0.18 0.19 0.19 0.18 0.2 0.18 0.16 0.18 0.21 0.2
Beryllium mg/L - 1.1 <0.1 <0.1 <0.005 <0.0005 <0.00050 | <0.00050 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 IMAC 0.2 0.2 <0.1 0.16 0.14 0.13 0.14 0.117 0.126 0.097 0.118 0.11 0.12
Cadmium mg/L 0.005 MAC 0.0005 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 0.00003 < 0.00002 | <0.00002 0.00002 < 0.00002 0.00002
Calcium mg/L - NV 158 197 140 150 160 150 161 148 146 150 174 162
Chromium mg/L 0.05 MAC 0.001 0.0001 0.0002 <0.005 <0.005 <0.0050 - 0.0011 0.0055 0.0008 0.0005 0.002 0.0033
Chromium (VI) mg/L
Cobalt mg/L - 0.0009 0.0027 0.0039 0.0031 0.0036 0.0033 0.0035 0.0025 < 0.005 < 0.005 0.006 0.007 0.009
Copper mg/L 1 AO 0.005 0.0028 0.0053 0.005 0.004 0.0049 0.004 0.0042 0.0029 0.0046 0.0035 0.0045 0.0037
Iron mg/L 0.3 AO 0.3 <0.1 <0.1 <0.1 <0.1 <0.10 0.15 0.01 0.01 < 0.005 < 0.005 0.01 0.05
Lead mg/L 0.01 MAC 0.005 <0.001 <0.001 <0.0005 <0.0005 <0.00050 | <0.00050 [ <0.00002 | < 0.00002 0.00003 <0.00002 [ <0.00002 | <0.00002
Magnesium mg/L - NV 32 39 30 32 35 30 32.8 29.9 30.5 32.2 36.9 34.6
Manganese mg/L 0.05 AO NV 0.67 0.91 0.71 0.98 0.9 1 1.08 1.05 1.07 1.23 1.31 1.41
Mercury mg/L 0.001 MAC 0.0002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00001 | <0.00001 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L - 0.04 < 0.002 < 0.002 <0.001 <0.0005 <0.00050 [ <0.00050 0.0003 0.0003 0.0004 0.0003 0.0003 0.0003
Nickel mg/L - 0.025 <0.01 <0.01 0.003 0.002 0.0026 0.0026 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L - NV 1.9 2 1.6 1.7 1.8 1.7 1.6 15 1.5 1.6 1.7 1.6
Phosphorus-Total mg/L - 0.03 <0.01 <0.02 1.9 14 <0.10 6.6 0.06 0.3 0.39 1.78 0.14 0.17
Selenium mg/L 0.01 MAC 0.1 <0.01 <0.01 <0.002 <0.002 <0.0020 <0.0020 <0.001 <0.001 <0.001 <0.001 0 0
Silver mg/L - 0.0001 < 0.0001 < 0.0001 <0.0001 <0.0001 <0.00010 | <0.00010 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 [ <0.00002
Sodium mg/L 200 AO NV 35 36 30 30 32 27 29.1 26.9 25.7 26.1 29.4 30.4
Strontium mg/L