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1. INTRODUCTION

The Neustadt Landfill Site is located on Part of Lot 3, Concession 14, on the east side of Hanover Road in the
geographic Town of Neustadt, Former Normanby Township, Municipality of West Grey, where shown on
Figure 1. According to the County mapping and available reports previously completed for the Site, the closed
Neustadt Landfill Site is currently comprised of an area of approximately 2.9 hectares (7.26 acres), of which
0.45 hectares (1.1 acres) was used for landfilling. The landfill site is currently maintained by the Corporation of
the Municipality of West Grey.

The Neustadt landfill site operated as a small rural landfill until 1992, at which time it was closed and capped.
It has been inactive and has received no additional waste since that time. The area surrounding the landfill
property is characterized by mixed use properties, including commercial, agricultural, and residential, which are
serviced by the Municipal water system. The site is currently monitored annually under Ministry of the
Environment, Conservation and Parks (MECP; formerly the MOE(CC)) Provisional Certificate of Approval (for
the closure of the landfilling site) No. A2610-01, enclosed in Appendix A. An annual monitoring report,
summarizing the monitoring results from previous years, is to be prepared and submitted to the MECP by May
31t each year. This annual report is being submitted to satisfy the recommended reporting requirements for
the closed Neustadt Landfill site for 2021.

2. GENERAL SITE OPERATIONS

Based on a review of historical operations and information provided by the Municipality, it is understood that
the landfill accepted only non-hazardous solid waste consisting primarily of domestic and municipal waste. In
order to satisfy Condition 1 of the existing Certificate of Approval for the closure of the landfilling site, final
grading and capping of the entire landfill area was reportedly completed in 1992. Capping of the fill area
ensures the waste is unexposed, thus reducing infiltration and the subsequent generation of leachate. Based
on the issuance of a CofA for landfill closure, it is understood that final closure of the Neustadt Landfill Site was
completed in consultation with the MECP and as per the standard landfill closure practices (i.e. Closure Plans
and/or documentation) that were applicable at that time (i.e. the early 1990’s).
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3.1

According to the previous Hydrogeologic Report prepared by Morrison Beatty Limited, landfill operations were
to consist of 6-meter-deep trenches and, by 1990, the trench-filling method was nearing its end. A test-pitting
program conducted by Henderson, Paddon and Associates (HPA) in 2005 provided greater certainty with
respect to the defined footprint and nature of waste. The footprint of waste, as interpreted by the results of the
test pit program, is depicted on Figure 2, and a cross-section (section locations are outlined on Figure 2 (i.e.,
A-A’)), showing the interpretation of the results of the test pit program, as per HPA, is provided on Figure 3. It
is noted that the vertical limit of waste was below the test pit bottom depth, as a result, the interpreted bottom
of waste contour reflects the 6-meter-deep trenches referred to in the Morrison Beatty report. This would
suggest that the groundwater table has the potential to intersect the base of the refuse pile. Furthermore, the
test pits revealed that the covered waste is comprised mainly of cans, glass, scrap metal, and bricks with minor
amounts of wood, wrappers, and plastic bags. During the period of operation, waste was typically burned as a
normal practice and typical part of landfilling at that time.

Common protocol for closed landfill Sites requires that the site be inspected on a regular basis following Site
closure by the owner and/or consultant. It is recommended that Site inspections be completed in conjunction
with the required monitoring program, and should ensure the following items are inspected:

(i) potential settlement areas;

(i) the final cover and vegetation;
(iii) site aesthetics;

(iv) site security (i.e. fencing);

(v) drainage; and

(vi) rodent control.

Settlement areas causing surface ponding should be filled and covered with topsoil and vegetation to promote
drainage. During the sampling program for the current monitoring period, no leachate seeps were observed,
and the ground cover system and site drainage continued to appear adequate.

SUMMARY OF SITE SETTING

Site Setting

The Site historically operated as a small rural landfill until final closure in July 1992. The property is situated on
Part of Lot 3, Concession 14, in the former Normanby Township, County of Grey, in the northerly portion of the
geographic town of Neustadt. The Landfill footprint is located on the southeasterly portion of the property and
occupies approximately 0.45 ha within the 2.9 ha site, as shown on Figure 2. The landfill is now closed,
capped and covered with various grasses and some shrubs.

The Site is surrounded by mixed use properties, including residential, agricultural, and commercial. On the
southwest portion of the property is a municipal Fire Hall with road access to Hanover Road (County Road 10).
It is noted that the area adjacent to the landfill property is serviced by a municipal water system that obtains its
raw water from a groundwater supply. The municipal wells are located approximately 1 kilometer to the south
of the Site. Furthermore, prior to the provision of a municipal water supply system, a former water supply well
was located on the west portion of the Site which serviced the Fire Hall. The Fire Hall well was reportedly
decommissioned in 2004 in accordance with Ontario Regulation 903.
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3.2

3.3

The landfill mound was reportedly constructed by placing refuse into the side of a natural ridge or terrace
formation. The landfill now forms a slope from the upper reaches of the terrace, down towards the northwest,
into a localized marshy wetland area which is part of the Meux Creek floodplain. The floodplain area, within
which a pond exists, is generally flat with a gentle slope towards the north and west. At the northwest corner of
the Site, a shallow channel emerges and conveys surface water from the wetland area into the roadside ditch
that is situated along County Road 10.

A D4 Study for the closed landfill site was completed by GM BluePlan Engineering Limited (GMBP, formerly
Gamsby and Mannerow or G&M) in 2008 as a planning provision. Based on the findings of the D4 Study,
development on the properties surrounding the landfill site is controlled through the municipal planning
process.

Geologic Conditions

The landfill is located within the physiographic region known as the Horseshoe Moraines (Chapman and
Putnam, 1973). The region is covered by a complex of till ridges, kame-moraines, outwash plains, and
spillways, interspersed with more smoothly moulded till plains and drumlinized areas. The tills of the area tend
to be loamy (i.e., fine-grained) and contain numerous stones and boulders. According to physiographic
mapping, the site is situated along a former glacial spillway.

According to the Grey and Bruce Counties Groundwater Study (2003), the bedrock in the area belongs to the
Upper Silurian Salina Formation which is characterized by interbedded grey-brown limestone and bituminous
shale. Reportedly, the bedrock in the area is approximately 10 to 44 meters deep and generally slopes to the
west. Based on information from previous reports, the bedrock to the west of the landfill (i.e. Firehall Well) was
found to be at approximately 31 m below ground surface (mbgs). The groundwater flow within the bedrock unit
in the vicinity of the Site is reported to be in a northwesterly direction.

Overburden Characteristics

Based on the borehole logs (Appendix C) and the detailed discussion provided in the Hydrogeologic Report
prepared by Morrison Beatty (August 1990), the shallow overburden at the Site can be primarily described as
glaciolacustrine deposits characterized by a sequence of silt, clayey silt and sandy silt, ranging from 11 to 13
meters in depth. It is noted that, although a distinct change in color from brown to grey is noted at
approximately 3 mbgs, the composition of the shallow overburden unit remains the same. The Elma Till, which
underlies the shallow overburden silt unit, is a compact to dense grey stony silt. This unit was encountered at
three locations (i.e. OW-1 [former location in proximity to MV-4], OW-2 and OW-3 series wells) at elevations in
the range of 271 to 278 masl. The surface of the Elma Till unit, below the landfill, reportedly dips to the west
and is herein referred to as the deeper overburden.

Additionally, it is noted that in 1987 three test pits were completed to a depth of 3 to 4 meters within the low
wetland area to the west of the landfill. Consistent with the location of the test pits within the old floodplain of
Meux Creek, layers of gravel and stiff blue clay interpreted to be of a more recent alluvial origin were identified.
No evidence of gravel or clay was found in the boreholes to the west of the landfill which were drilled at higher
elevations above the level of the wetland.

The hydraulic conductivity, obtained using the Hvorslev Method of interpreting slug tests, for three site wells
screened within the shallow overburden was determined to be in the range of 2.0 x 10 to 2.6 x 10°> cm/sec.
Based on the information available, the hydraulic conductivity of the deeper overburden is likely in the range of
108 cm/sec, or less.
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3.4

34.1

3.4.2

It is noted that a more detailed description of the overburden characteristics, including additional
cross-sections, is provided in the Hydrogeologic Report prepared by Morrison Beatty (August 1990). As site
conditions generally remain the same, the site geology and hydrogeology discussions therein remain relevant.
As a result, the reader is referred to the Hydrogeologic Report for a more detailed assessment.

Hydrogeologic Conditions

Groundwater

In 1989, a total of nine monitoring wells were initially installed at the Neustadt Landfill Site by Morrison Beatty
Consulting Engineers. In 1993, seven of these original monitoring locations were found to be vandalized, (i.e.,
missing and/or destroyed). Following consultation with the MECP, GMBP installed 5 new/replacement
monitoring wells, including GM2-3, GM2-9, GM3-7, GM3-12 and GM5-3 in June 1994. Where possible (i.e.,
OWa3), the former well locations were filled with bentonite in order to properly seal them off.

Currently, ten (10) monitoring wells are sampled once annually in the fall including the nine installed by GMBP
(four of which were newly installed in 2019 in consultation with the MECP) and one of the original monitoring
locations (i.e., OW4-3). Groundwater monitoring locations are presented on Figure 2 and the borehole logs
and well installation details for the existing monitoring wells are provided in Appendix C. Based on the
information available, the wells are screened at various depths within the shallow overburden unit which is
generally characterized by the native silty soils.

Water levels are measured in all available wells during each monitoring event to determine the direction of
groundwater flow at the landfill site. Historical water level elevations, including the most recent data, are
provided in Table 1 and a groundwater contour plan is provided on Figure 4.

Consistent with the topography, historical and current groundwater monitoring at on-site wells indicates that the
shallow groundwater flow direction is to the northwest. Based on the Hydrogeologic Report (August 1990), the
site is on the edge of a recharge-discharge boundary, such that the upland area (i.e., the area around the
landfill) is a local groundwater recharge area (i.e., a downward hydraulic gradient) and groundwater discharge
(i.e., an upwards gradient) is exhibited downgradient of the landfill, within the low-lying flat areas of the
property. The groundwater eventually flows to Meux Creek. These observations are consistent with water
levels measured at nested well locations and the existence of the wetland and surface water features on the
westerly portion of the site.

As the plan of operation reportedly stipulated 6 meter deep trenches, it appears that the refuse depth may
have intersected the water table. Based on estimates by Morrison Beatty (August 1990), the estimated
saturated refuse thickness may be up to 2 meters depending on seasonal variation and fluctuations in the
groundwater table. Furthermore, based on the overburden thickness of approximately 11 to 13 meters, the
lower permeability of the underlying Elma Till unit compared to the shallow silt unit, and the upwards gradients
noted within the western portion of the site, it is reasonable to expect that there would be no impacts to the
deeper groundwater system, including the deeper overburden unit and the bedrock. Therefore, it is inferred
that groundwater recharge from the landfill footprint would likely become part of the shallower groundwater
system, and as groundwater flows to the northwest, it would subsequently discharge to the wetland features.

Surface Water

Surface water from the landfill flows from southeast to northwest across the Site and drains towards Meux
Creek. The Site is located within the Meux Creek drainage basin. Meux Creek joins Carrick Creek
approximately 3 kilometres north of Neustadt, and eventually discharges into the South Saugeen River.
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The Site has a small pond located centrally on-site and a larger pond on the northern portion of the property
associated with a wetland system. The pond intersects the shallow groundwater table of the wetland and has
no apparent inlets and outlets. Flows from the Site are directed to the northwest of the site into a
roadside-ditch drainage system. The ditch system eventually connects to Meux Creek, located approximately
200 metres to the west of the site.

A tile drain reportedly extends from the fields upgradient of the landfill, beneath the landfill, and discharges
near the base of the landfill, into a wetland area (monitoring location S-1). Surface water from the south enters
the site via a ditch and culvert system (monitoring location S-3), which directs flow into the central pond (refer
to Figure 2). Water from the central pond is directed to the northerly wetland and larger pond, prior to
discharging to the roadside ditch (monitoring location S-2) and Meux Creek surface water systems.

WATER QUALITY MONITORING

Monitoring Program

Groundwater monitoring at the Neustadt Landfill site was first completed in 1989 from a similar network of wells
situated within the current 2.9 hectare area of the Site. Based on the Hydrogeologic Report, the active area of
landfilling was directly upgradient of OW5-3 at that time. A more formal groundwater and surface water monitoring
program was established in 2001. The monitoring program is conducted to evaluate the impacts landfill leachate
may potentially have on the water resources in the vicinity of the Site. Initially, the annual monitoring program
consisted of twice annual sampling that was required from the seven (7) monitoring locations and from two surface
water sampling locations (i.e. S-1 and S-2). A third surface water sampling location was added as a reference for
background surface water quality in 2003 (i.e., S-3). Based on recommendations in the 2005 Annual Report and
with concurrence from the MECP provided in correspondence dated September 7, 2006 (provided in Appendix B),
starting in 2007 the sampling frequency was reduced to once annually in the fall. Four additional groundwater
monitoring wells were installed in 2019 downgradient of the landfill footprint, as presented on the attached Figures.
The locations, depths, and screen intervals for the newly installed monitoring wells were determined based on
specific consultation with the MECP regional hydrogeologist.

Based on the analytical parameters established by HPA (reference Table is provided in Appendix B) and the
requested inclusion of potassium and total dissolved solids (TDS), as stated in correspondence from the MECP
dated September 4, 2014, the current monitoring program includes the following groundwater and surface water
quality parameters:

Groundwater:
pH, conductivity, hardness, alkalinity, phenols, dissolved organic carbon (DOC), chloride, sulphate, nitrite,
nitrate, ammonia, TKN, TDS and metals (i.e. Ca, Fe, Mg, K, and Na).

Surface Water:
pH, conductivity, alkalinity, phenols, chloride, total ammonia, iron, potassium, TDS and total phosphorus,
as well as the measurement of the field temperature, pH and dissolved oxygen.

Since 2007, methane gas monitoring has also been conducted once annually in the fall, typically in conjunction
with the annual water sampling. There are currently six (6) methane gas probes at the Site including GM2-9 and
GM3-7, installed in 1994, and MV-1 through MV-4 which were installed in 2008 to monitor methane gas production
within the fill area (i.e., MV-3) and along the eastern and southern compliance limits, where shown on Figure 2.
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4.2

5.1

During the current monitoring period, the groundwater, surface water, and methane gas monitoring was completed
on September 28". Summaries of the historical groundwater and surface water analytical results, updated with the
2022 data, are provided in Appendix D and Appendix E, respectively. The laboratory Certificates of Analysis for
the current reporting period is included in Appendix F.

Sampling Procedures

For the groundwater sampling, the static groundwater level and well depth are measured in each monitoring well
prior to purging three casing volumes of stagnant water from each monitoring well. GMBP personnel also check to
ensure that all monitoring wells are properly secured and in compliance with O.Reg. 903. After purging, monitoring
wells are allowed to recharge with fresh groundwater before sampling occurs. Groundwater purging and sampling
is conducted using dedicated Waterra™ tubing and inertial-type pumps. Samples are collected in laboratory
supplied containers and are kept chilled following completion of the sampling program and sent within 24 hours of
the sampling event to Bureau Veritas Laboratories (BVL) in Mississauga for analysis. Samples collected for
metals are placed in laboratory supplied containers without preservative and are filtered and preserved by BVL
prior to analysis.

Surface water samples are collected by submerging the appropriate sample container into the water body and
removing the container when a sufficient volume of sample has been collected. During collection, contact with
the bottom sediment is avoided to prevent stirring-up sediment. When collecting surface water samples, direct
dipping of the sample bottle is completed unless the bottle contains preservative. For those samples requiring
preservative, a clean unpreserved bottle is used to obtain the sample which is then transferred into the
appropriate preserved bottle. The surface water temperature, pH and dissolved oxygen is measured and
recorded at the time of sampling.

DETERMINATION OF REASONABLE USE CRITERIA FOR THE SITE

Determination of Action Levels

MECP Guideline B-7 establishes the basis for determining what constitutes the reasonable use of groundwater on
properties adjacent to landfill sites. By applying the Reasonable Use Concept, the potential use of groundwater for
domestic consumption will almost always provide the lowest allowable concentration limits. MECP Procedure B-7-
1 provides technical details for the application of the reasonable use approach. A change in the quality of
groundwater on an adjacent property, where the reasonable use is determined to be for drinking water, will be
acceptable only where:

i) Quality is not degraded by more than 50% of the difference between background concentrations and
the Ontario Drinking Water Standards (ODWS) for non-health related parameters, and

i) Quality is not degraded by more than 25% of the difference between background concentrations and
the ODWS for health related parameters.

Background concentrations are considered to be the quality of groundwater prior to any contamination from landfill
activities.
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Background Groundwater Quality

Shallow Overburden: Upper Silt Unit

Background concentrations are considered to be the quality of the groundwater prior to any contamination from
landfilling activities. As part of previous Annual Monitoring Reports, further evaluation of the background
conditions, background groundwater quality and RUC parameter concentrations was completed within the
framework of MECP Guideline B-7. The RUC comparisons using all measured leachate indicator parameters
are provided below.

For RUC assessment purposes, monitoring well GM2-9 was selected as the background well as it is located
upgradient of the landfill footprint, which results in the least potential for influence or impact from the landfill.
Historical and on-going water quality results also support the use of GM2-9 as a background well as the results
indicate that this monitoring location typically has lower indicator parameter concentrations. Historical
analytical results, provided in Appendix D, were used to calculate average values of indicator parameters for
the subsequent calculation of the RUC values. The background concentration ranges, averages, and the
resulting RUC values for several indicator parameters are summarized on Table 2.

The background water quality is typical of a carbonate system and is generally highly mineralized with an
average background hardness of approximately 326 mg/L. The background chloride concentrations are
typically less than 5 mg/L, sodium concentrations are less than 10 mg/L and the specific conductance (i.e.,
conductivity at 25° Celsius) is, on average, approximately 600 uS/cm.

It is noted that the hardness concentration typically exceeds the RUC at all monitored locations. Therefore, the

elevated hardness concentrations (i.e., up to 500 mg/L) alone do not appear to be related to impacts from
landfill leachate and can typically be attributed to natural background conditions.

Shallow Overburden: Lower Silt Unit (i.e., Near Interface with Elma Till Unit)

Review of the water quality data indicates that the water quality at monitoring wells GM3-12 and OW-8(5)D
differs from that noted at other upgradient monitoring locations. Review of the well properties and the data
available indicate the following:

e Monitoring well GM3-12 is screened to, at minimum, an elevation of greater than 4 meters deeper than
other monitoring wells at the site and in close proximity to the interface between the shallow silt unit
and the underlying till; and,

e Comparison of water levels at the well couplet GM3-7 and GM3-12 indicate that upwards vertical
gradients exist near the base of the slope. Vertical gradients calculated using the data from 2006
through the current monitoring period indicate that an average upwards gradient of 0.31 m/m (ranging
between 0.14 and 0.70) exists at this location.
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Based on the upgradient to cross-gradient location of this well relative to the fill area, the well depth, the
inferred groundwater flow direction and the upwards gradients noted, the water quality at GM3-12 and
OW-8(5)D is interpreted to be influenced primarily by the deeper aquifer system and is not likely influenced by
landfill leachate. Water quality from the deeper aquifer system appears to be characterized by the following:

o Low alkalinity: typically less than 100 mg/L as compared to an average of 280 mg/L at other upgradient
monitoring locations;

e Elevated conductivity (i.e., greater than 2,200 uS/cm);

e High hardness: Averaging approximately 1,500 mg/L as compared to an average of less than 700
mg/L at all other monitoring locations;

¢ Elevated sodium concentrations: typically in the range of 30 to 40 mg/L, while chloride concentrations
remain relatively low, averaging 6 mg/L;

¢ High sulphate concentrations, averaging approximately 1,500 mg/L; and

e High total dissolved solids concentrations (TDS), averaging about 2,150 mg/L.

When compared to the background groundwater quality and the leachate influenced groundwater
characteristics, water quality that is influenced by groundwater from the deeper aquifer system most
notably/distinctly has increased sulphate concentrations and lower alkalinity, in combination with chloride
concentrations that remain below 10 mg/L. Several of the other defining parameters (i.e., conductivity,
hardness and TDS) are not unique to groundwater derived from the deeper system and could also be caused
by several other potential factors including, but not limited to, landfill leachate, agricultural practices, and/or
road salting activities in the fire hall parking lot and along County Road 10.

Calculation of Objective Levels

The objective levels for several groundwater quality indicator parameters were calculated to evaluate the
acceptable level of contaminant concentrations at the Site boundary. Background concentrations (Cb) are the site-
specific values (discussed in the previous section). The Provincial maximum concentrations (Cr) are identified in
the Ontario Drinking Water Standards (June 2003, revised June 2006). Acceptable concentrations at the site
boundary (Cm) are calculated from MECP Procedure B-7-1 using the following formula.

Cm = Cb + x(Cr — Cb)

Where:

Cm= Maximum concentration acceptable in groundwater beneath an adjacent property.

Cb =Background concentration.

Cr = Maximum concentration that should be present in groundwater for domestic consumption according to
the ODWS.

x = 0.5 for non-health related parameters (AO and OG) and 0.25 for health related parameters (MAC and
IMAC).

AO = Aesthetic Objective

OG = Operational Guideline

MAC = Maximum Acceptable Concentration, Parameters Related to Health

IMAC = Interim Maximum Acceptable Concentration, Parameters Related to Health

It should be noted that if background concentrations exceed the ODWS, the objective level is set at the
background concentration. A summary of the average background concentrations and resulting RUC values is
provided in Table 2 and a summary of the analytical results for the current monitoring period compared to the
RUC and ODWS is provided in Table 3.
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5.4

To determine if leachate is impacting shallow groundwater, individual indicator parameters were evaluated in
conjunction with other indicator parameters and concentration trends. Monitoring wells with elevated and stable
concentrations of the identified naturally elevated constituents, that show no increases in other leachate indicator
parameters, are deemed un-impacted by landfill leachate. Additionally, comparison of known leachate impacted
groundwater is compared to the groundwater chemistry at locations with naturally elevated concentrations to
determine if leachate contributes to the elevated concentrations measured.

Surface Water — Provincial Water Quality Objectives

The purpose of surface water quality management at the Site is to achieve the requirements established in the
Provincial Water Quality Objectives (PWQO) set out by the MECP. The criteria set out by the PWQO,
summarized in Table 4, were established to ensure that surface waters are of a quality which is satisfactory for
aquatic life and recreation. Areas that have water quality surpassing the PWQO requirements are to be
maintained at or above the applicable objectives. Areas that have water quality that does not presently meet the
PWQO are not to be degraded any further and are to be upgraded if practical. Background surface water quality
at the Neustadt Landfill site is represented by monitoring location S-3.

MONITORING RESULTS AND DISCUSSION

Leachate is produced when surface water percolates down through refuse resulting in impacted water that has the
potential to migrate along the surface or in the ground. Landfill derived leachate that enters into the surface water
and/or groundwater is often attenuated by natural mechanisms along the water migration pathway. The
attenuation of leachate can occur by dilution, biologic activity, and geochemical mechanisms. To determine the
presence of (or potential impacts from) leachate, several indicator parameters are monitored and a trend analysis
is conducted to determine changes in water quality over time.

Upon closure, landfill sites are generally considered to have a 25-year ‘contaminating’ lifespan, during which
time leachate production peaks, and then reduces (although may continue at a reduced level indefinitely). The
cover material acts to limit the volume of surface water percolating down through the refuse, thereby limiting
leachate production through surface water percolation. However, due to the depth of waste placement, it is
likely that groundwater flow through the bottom of the refuse pile frequently occurs resulting in leachate
production from the flow of groundwater through the base of the landfill. Since the Neustadt Landfill is small
(i.e., 0.45 ha), had a low rate of waste placement and likely had some of the waste burned prior to burial, its
contaminating lifespan is anticipated to be significantly less than 25-years. Furthermore, the landfill site has
been closed for greater than 25 years, and is expected to be past its peak contaminating period.

The following sections evaluate the potential impacts on-site and for off-site impacts to the area surrounding
the closed Neustadt Landfill Site using the historical and recent water quality data available. The groundwater
quality results for the current monitoring period are summarized in Table 3 and historical groundwater quality
data and graphical trends of select indicator parameters are included in Appendix D. As previously noted,
hardness concentrations in groundwater consistently exceed the ODWS operational guidelines, which is
consistent with groundwater flowing through carbonate-rich soils.
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6.1

Leachate Characterization

Leachate generation is typically greatest directly beneath the landfill and at the perimeter of the landfilled area
(i.e., in near-source wells). Based on our assessment, and consistent with the MECP Comments provided in
the September 4, 2014 correspondence, monitoring well GM5-3 is considered to be the well closest to
providing the characteristics of leachate-impacted groundwater. It is a shallow downgradient monitoring well
located within 10 m of the landfill footprint, and is directly at the toe of the slope. As would be expected due to
its close proximity to the landfilled area, well GM5-3 has historically shown the greatest influence, albeit minor,
from landfill leachate. Groundwater chemistry at this location is noted to have the following characteristics:

e Elevated conductivity in the range of 1,300 uS/cm, as compared to an average in the range of 600
to 650 mg/L noted at upgradient wells screened within the upper silt till unit;

e An average alkalinity of approximately 540 mg/L, as compared to an average of 280 mg/L at
upgradient wells screened within the upper silt till unit;

¢ Elevated hardness averaging 650 mg/L as compared to an average of 350 mg/L at upgradient wells
screened within the upper silt till unit;

e Elevated ammonia concentrations, typically in the range of 2.7 to 6.0 mg/L as compared to less
than 1.3 mg/L at other monitoring locations;

e Elevated sodium and chloride concentrations that have recently been in the range of 15 to 50 mg/L;

e An average DOC concentration of 5.5 mg/L as compared to typically less than 2 mg/L at the
upgradient monitoring locations;

o Slightly elevated sulphate concentrations in the range of approximately 60 to 165 mg/L, compared
to less than 62 mg/L at upgradient monitoring wells GM2-3 and GM2-9;

¢ Higher potassium concentrations, in the range of 24 to 27 mg/L versus less than 3 mg/L at all other
monitoring locations; and

¢ Nitrate and nitrite concentrations that are consistently low (i.e., no greater than 0.2 mg/L and 0.05
mg/L), when detected.

Groundwater quality trends at well GM5-3 indicate that the leachate indicator parameter concentrations are
generally stable to decreasing, in particular since 2005/2006. Chloride concentrations, which were historically
reported to be as high as approximately 100 mg/L, have remained below 30 mg/L since 2010 suggesting that,
as would be expected for a small landfill site that has been closed for greater than 25 years, the landfill is past
its peak contaminating period. It is noted that, at this monitoring location, which is proximal to the landfill
mound, chloride concentrations have consistently remained below the objective level of 127 mg/L.

Based on the analytical data obtained from the leachate well and with consideration to the groundwater quality
associated with the deeper aquifer system, the primary leachate indicator parameters identified for the Site
include alkalinity, chloride, ammonia, and to a lesser degree conductivity, sodium, DOC and hardness.
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6.2

6.3

On-Site Groundwater Quality - Downgradient of the Landfill Footprint

As previously discussed, groundwater is inferred to flow from southeast to northwest across the site.
Monitoring well GM5-3 monitors groundwater quality directly downgradient of the landfill footprint and within
approximately 5 meters of the limit of placed waste. This monitoring location best represents leachate
impacted groundwater quality for the Neustadt Landfill Site. An additional distance of approximately 120
meters separates well GM5-3 from the downgradient property boundary. An evaluation of the historical
analytical results indicates that the primary leachate indicator parameters for the Site include alkalinity,
chloride, ammonia, and to a lesser degree conductivity, sodium, DOC and hardness.

Monitoring well GM4-3 is located approximately 25 m downgradient of the landfill footprint. The analytical trend
graphs for a period of over 25 years of monitoring display stable water quality trends since the initial sampling
programs completed in the 1980s. Compared to background groundwater quality, this monitoring location displays
increased hardness and sodium concentrations, and relatively low concentrations of chloride (i.e., less than 10
mg/L). However, lower alkalinity in the range of 220 mg/L, as compared to 300 mg/L in the background wells, and
an average sulphate concentration of approximately 310 mg/L, which is higher than the average sulphate
concentration associated with both background and leachate impacted groundwater of approximately 55 mg/L and
150 mgl/L, respectively, is also noted.

In consideration of the decreased alkalinity and elevated sulphate concentrations, groundwater quality at this
monitoring location appears to primarily reflect influence from the deeper overburden system, with minimal, if any,
influence from landfill leachate. The presence of groundwater from the deeper overburden system at this shallow
monitoring well located in close proximity to the base of the landfill footprint indicates that upwards gradients exist
in the vicinity of the base of the steeper slope located on the southeastern portion of the Site (Cross-Section is
provided in Figure 3). Based on these findings, it is inferred that the downward migration of leachate impacted
groundwater is limited by the upwards gradients that become established as groundwater migrates to the
northwest.

Boundary Conditions

Compliance Limits to the South and East of the Fill Area

Since groundwater flow is inferred to be to the northwest, the property boundaries to the south and east are
considered to be hydraulically upgradient of, and/or cross-gradient to the landfill. Therefore, the flow of
potentially leachate impacted groundwater from the landfill across these compliance boundaries is not
anticipated. Groundwater quality along the eastern compliance boundary is monitored in the shallow upper silt
overburden at well couplet GM2-3/GM2-9 and along the southern compliance boundary at well GM3-7.
Groundwater quality near the interface between the shallow and deep overburden (i.e., between the silt unit
and the Elma Till) is monitored at GM3-12.

As previously reported, monitoring well GM2-9 has been selected to represent background groundwater quality
within the shallow groundwater at the site. It is noted that the water quality in well GM2-3 is generally similar to
that noted in GM2-9, with the exception of the nitrate and nitrite concentrations that were historically noted to
be higher in the shallower monitoring well. While these were historically considered to be unrelated to landfill
leachate and were attributed to agricultural practices that were occurring upgradient and to the east of the Site,
nitrate and nitrite concentrations have been reported to be lower, and similar to background conditions since
2013, and have been below the laboratory detection limits since 2014.

Along the southern compliance boundary, the shallow groundwater quality at well GM3-7 is similar to
background with the exception of the following:
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TABLE 5: Comparison of Alkalinity and Sulphate Concentrations at Background
Shallow Groundwater Monitoring Locations
Parameter Well ID GM3-7 GM2-9 (Background)
- Range 210 to 260 23510 370
Alkalinity (mg/L) Average 242 281
Range 50 to 270 50to 63
Sulphate (mg/L) Average 115 57

Based on the upwards gradients consistently measured at wells GM3-7 and GM3-12 and the distinct water
quality associated with the deeper system (i.e., in well GM3-12), most notably a lower alkalinity and higher
sulphate concentration, groundwater quality in well GM3-7 is interpreted to be somewhat influenced by the
deeper groundwater system.

Compliance Limits to the North and West of the Fill Area

The furthest downgradient shallow groundwater monitoring well previously sampled, well OW6-3, was located
in the northwest portion of the Site where shallow groundwater was inferred to have upward hydraulic
gradients (Figure 2). This well was located greater than 120 meters downgradient of the historical fill area and
was within 5 meters of the compliance limit to the north and within 20 meters of the compliance limit to the
west. Therefore, this monitoring location (i.e., OW6-3) was considered to represent groundwater quality
migrating to the northwest and across the downgradient compliance limits to the north and west of the
property. Based on the upward gradients within the northwest portion of the Site, the proximity of well OW6-3
to County Road 10, the potential for road-salt impacted overland flow from the Fire Hall to the north, and the
proximity and downgradient location of this well to the highly organic wetland/pond area, it is noted that several
different factors including groundwater flow from the deeper overburden, road salt impacts, influence from the
wetland area and/or leachate impacts may ultimately have had an effect on the groundwater quality at that
former monitoring well location.

Since 2016, OW6-3 has not been sampled as it was damaged, and ultimately destroyed. Review of historical
data and the long-term concentration trend graph, provided in Appendix D, indicates that the water quality at
OWG6-3 was relatively stable. Comparison of the groundwater quality to the RUC showed that alkalinity, DOC,
hardness, iron, TDS, and sulphate commonly exceeded the RUC. In addition to the RUC exceedances,
sodium and chloride concentrations were somewhat elevated, averaging approximately 21 mg/L and 27 mg/L,
respectively, and sulphate concentrations were noted to range between 110 and 511 mg/L. These sulphate
concentrations were frequently greater than those reported in the leachate well.

Based on the combination and relative magnitude of various parameter concentrations, the groundwater
quality at OW6-3 appears to have been primarily affected by its proximity to the shallow wetland areas, where
naturally occurring organic carbon would be expected, and road salt application, with varying influence from
the deeper groundwater system. This finding is consistent with the Hydrogeologic Report (Morrison Beatty,
1990), which states that ‘OW®6-3, which is on the far side of the wetland from the landfill, is affected more from
the organic deposits and road run-off. The upward gradients that exist below the wetland should prevent
leachate contaminants from migrating more than a few tens of metres from the landfill’.
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6.4

Based on the absence of landfill-leachate derived impacts at this monitoring location historically noted and the
stable concentration trends, albeit somewhat variable, direct replacement of this monitoring location was not
considered necessary. Therefore, it was previously recommended that well OW6-3 be decommissioned in
accordance with O.Reg.903. Based on that recommendation, four additional downgradient monitoring wells
were installed onsite in 2019, and OW6-3 was decommissioned by the licensed well driller at that time. OW7-3
was installed approximately 85 m northwest of the historical landfill mound. Comparison of the groundwater
quality to the RUC indicates that alkalinity, DOC, hardness, and TDS exceed the RUC guidelines at OW7-3. In
addition to these RUC exceedances, sodium and chloride concentrations are slightly elevated.

Based on the various elevated parameter concentrations, the groundwater quality at well OW7-3 appears to be
consistent with the historical concentrations observed at OW6-3. OW7-3 appears to also be primarily affected
by its proximity to the shallow wetland area located immediately north of the well, with varying influence from
the deeper groundwater system.

OWB8-3(S) and OW8-5(D) were installed approximately 55 metres west/northwest of the landfill mound and
approximately 50 meters east of the compliance boundary. OW8-3(S) was installed within a medium sandy silt
unit, and OW8-5(D) was installed at an approximate depth of 4.57 metres and screened within the lower stiff silt
unit.

As previously reported, the analytical data from OW8-5(D) is similar to the groundwater quality reported at
OW3-12, where elevated levels of conductivity, hardness, sodium and sulphate are observed, but low levels of
other leachate indicator parameters are noted. When compared to the background groundwater quality and
the leachate influenced groundwater characteristics, the increase in sulphate concentration and lower
alkalinity, suggests that groundwater at this location is influenced from the deeper aquifer system rather than
leachate. OW8-3(S) was installed directly adjacent to OW8-5(D), but was installed to a depth of 2.74 mbgs,
and the screened interval is within the upper sandy silt unit. RUC exceedances were reported during the
current sampling period for DOC, hardness, sulphate and TDS. Similar to OW7-3, the monitoring well was
installed in close proximity to an onsite ponded feature where naturally occurring organic carbon is expected.

Groundwater monitoring well OW9-3 was installed to a depth of 2.89 meters and screened within a silt and
gravel layer. Based on the current monitoring results, the groundwater quality at OW9-3 is similar to
background with the exception of calcium, chloride, DOC and sodium. Based on the analytical results,
OW8-3(S) and OW9-3 may be displaying slight influence from leachate. Continued monitoring of these
locations will be conducted to discern if this decreasing trend continues.

Surface Water Quality

Since the Site is currently capped and closed, leachate generation, which occurs when water infiltrates through
the refuse, will occur predominantly in the subsurface. Consequently, leachate impacts to surface water could
potentially occur from a leachate break-out from the landfill mound or impacted groundwater discharge to the
surface water features.

In addition to the background monitoring location S-3, surface water samples are currently collected from S-1,
which is at the end of a tile drain located within 10 meters of the toe of the landfill, and from S-2, which
represents the downstream surface water discharge location for the Site and is located where the stream
passes under County Road 10 (Figure 2). The surface water quality results for the current monitoring period,
compared to the Provincial Water Quality Objectives (PWQO), are provided in Table 4 and the historical
surface water quality data is provided in Appendix E.
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6.5

Review of the surface water quality data for the Site indicates stable trends of leachate indicator parameters
and general compliance with the PWQO. Background surface water quality, as measured at S-3, historically
indicates that elevated iron concentrations at the Site, often in exceedance of the PWQO, and phosphorus
concentrations that are periodically noted to exceed the PWQO, are naturally occurring. The occurrence of
iron and phosphorous are consistent with surface water quality in an organic-rich marshy area.

Historical surface water quality results are provided in the Hydrogeological Report prepared by Morrison and
Beatty (August 1990). An assessment of leachate quality, based on a sample collected during a period of low
flow from the tile drain immediately downgradient of the landfill (i.e., S-1 in June 1988), suggested the following
leachate characteristics/strength:

Conductivity: 2,300 pS/cm Potassium: 228 mg/L DOC: 6.8 mg/L
Alkalinity: 904 mg/L Sulphate: 385 mg/L Sodium:  76.3 mg/L
Hardness: 933 mg/L Chloride: 89.75 mg/L

These findings are similar to the leachate characteristics observed at monitoring location GM5-3, which is
discussed in detail in Section 6.1 of this Report.

Based on the surface water quality data and trend analyses, there is no evidence of recent or historical impacts
to surface water related to the landfill and the surface water quality trends appear to be stable (i.e., at S-1 and
S-2). Since the landfill site has been closed and capped for over 25 years, and based on the site setting and
groundwater quality trends, it is anticipated that potential impacts would remain similar or gradually improve
with time.

Water Quality Discussion and Summary

The Neustadt Landfill, which has been closed since 1992, is considered to be a small-scale landfill that had a
low rate of waste placement and likely had some of the waste burned prior to burial. As a result, its
contaminating lifespan is anticipated to be less than the typical 25-years. Since the landfill site has been
closed for greater than 25 years and the water quality noted at the most proximal well to the landfill (i.e.
GM5-3) has displayed a decrease in leachate indicator parameter concentrations over a period of several
years, it is expected that the landfill is past its peak contaminating period.

The landfill mound was reportedly constructed by placing refuse in 6-meter deep trenches into the side of a
ridge or terrace formation. The fill area, which is located on the southeastern portion of the property, how
forms a slope from the upper reaches of the terrace down toward the northwest. The remainder of the property
is generally flat with a gentle slope towards the north and west. Based on the information available, a
downwards gradient exists near the top of the ridge (as indicated by water level data for well couplet GM2-3
and GM2-9) with documented upwards vertical gradients becoming apparent near the base of the mound.
Based on the vertical gradients noted at well couplet GM3-7 and GM3-12, the groundwater quality noted at
downgradient well GM4-3, which reflects influence from the deeper flow system, and the existence of the
wetland and surface water features on the westerly portion of the site, upwards gradients are interpreted to
exist within the northwestern portion of the Site.
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A summary and comparison of the leachate indicator parameter concentration ranges and averages for
groundwater quality (i) in the background wells; (ii) derived from the deeper flow system (i.e., interface well);
(iii) impacted by landfill leachate; and (iv) in the downgradient compliance well, is provided in Table 6 below:

TABLE 6: Water Quality Comparison (Ranges and Averages)

Parameter Upgradient Upper Lower Silt Unit Leachate Well Downgradient
mg/L or Silt Unit (i.e. Interface Well (GM5-3) (Compliance)
uS/cm* Background) (GM3-12) (OWe6-3)
(GM2-3, GM2-9,
GM3-7)
Range Averag Range Averag Range Averag Range Averag
e e e e

Conductivity* 554 to 2,210 to 1,060 to 881 to

871 627 2,430 2,357 1,570 L300 | 50 | 1190
Alkalinity a0 | 280 | 610155 76 | 36010680 | 550 |271t0512| 380
Hardness 293 to 1,097 to

485 342 1.800 1,525 | 493to 767 650 470 to 929 666
Ammonia 0.03to 0.02 to

0.92 0.16 0.15t01.3 1.0 2.7t06.0 4.6 0.49 0.17
Sodium 2.1to 22.6to 12.5to

113 6.4 26.510 38.0 32.8 543 34 o5 3 21
Chloride 2.1t06.3 3.7 51t07.5 6.0 16 to 104 48 4.11t0 36.3 27.3
DOC 0.5t012 1.8 0.6t05.2 1.3 29t014.1 5.6 2.0t012.7 5.2
Sulphate 310 270 62 lfg;go 1,490 | 4110163 | 140 |110to511| 252
Potassium 1to 2 (5 samples) 3 (2 samples) 27 (2 samples) 2.5 (2 samples)

*Ranges and Averages provided are based on the available data from 1993 to 2015. Since that time, groundwater quality trends have continued
to be relatively stable.

Compliance with MECP Guideline B-7 is monitored downgradient and along the compliance boundary to the
north and west of the Site, which was previously monitored at well OW6-3. Review of the available data (i.e.,
up to and including November 2015) indicates that the water quality at OW6-3 was relatively stable and had
not likely been affected by landfill-leachate impacted groundwater. As previously reported, four additional
downgradient monitoring wells (i.e., OW7-3, OW8-3(S), OW8-5(D), and OW9-3) were installed at the Site in
2019 as requested by the MECP.

Although the groundwater quality at these compliance locations differs from the background groundwater
quality, a comparison of the combination and relative magnitude of various parameter concentrations suggests
that groundwater quality at these locations are primarily effected by: proximity to the shallow wetland areas
where naturally occurring organic carbon is expected, and/or by road salt application (along County Road 10
and in the Fire Hall parking area), with varying influence from the deeper groundwater system. This
interpretation is consistent with previous reports and with the findings of several previous studies.

Within the wetland area and at the most downgradient surface water sampling location, there is no evidence of
impacts to surface water related to the landfill and the long-term surface water quality trends remain stable. Since
the landfill site has been closed and capped for over 25 years, it is anticipated that potential impacts would remain
similar or would continue to improve with time.
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It is noted that, as part of the initial Hydrogeologic Report (Morrison Beatty, 1990), a water quality evaluation was
conducted to determine the potential impacts from the landfill. The findings of that report concluded that ‘In
summary, the current impact of the landfill on water quality is negligible. This study identified no significant
degradation of downgradient surface water or groundwater and no evidence of off-site leachate impacts’. Based
on the lack of impacts to groundwater and surface water historically noted within the 2.9 hectare area combined
with the continued improvement of groundwater quality at the toe of the landfill and the continued lack of landfill
leachate derived impacts at the compliance well, the potential for future off-site impacts continues to be considered
negligible.

7. POTENTIAL IMPACTS DUE TO LANDFILL GAS PRODUCTION

Landfill gas is produced during the degradation of organic compounds buried within a landfill. In particular,
methane gas is produced during anaerobic decomposition of organic matter. Methane gas is a potential
concern since it has the potential to migrate and accumulate in concentrations above the lower explosive limit
(LEL) when it is produced in sufficient volumes. The LEL for methane is approximately 5% in air.

Methane gas is lighter than air, and therefore, typically vents from the subsurface to the air where soil
permeability permits. Low permeability soil layers or frozen ground conditions can prohibit the natural venting
of methane gas and result in the lateral migration of methane. The migration of methane gas from landfills in
significant concentrations typically decreases with distance from the landfill footprint.

Based on the location of the landfill, which is situated within the side of a terrace feature, the potential for
methane gas migration is expected to be primarily to the south or east. Based on the shallow groundwater
table and flow toward the north and west and since the landfill waste was deposited above this grade, gas
migration off-site toward the north and west is not likely to occur. Furthermore, surface water features on-site
to the west and north would force the natural venting of potential methane gas if it were to migrate in these
directions.

Methane gas monitoring has been conducted to the south and east of the landfill, at the methane gas probes
installed at GM2-9 and GM3-7 in 1994 and from four additional gas probes (i.e. MV1 through MV4) that were
installed in March 2008 to further investigate the potential for methane gas migration, including under frozen
ground conditions. The locations of the gas monitoring probes are shown on Figure 2 and the installation
details for the methane gas monitors installed in 2008 are provided in Appendix C. A summary of the methane
gas monitoring results, from 2006 to present, is provided in Table 7.

Following the installation of the four additional gas probes, methane gas monitoring was conducted at all six
gas probes and two additional monitoring wells on three separate events under frozen ground conditions.
During all three monitoring events initially conducted in March 2008, methane gas was measured to be below
1% of the LEL, including at MV-3, which is located within the landfill footprint. Methane gas monitoring
conducted since that time, including the most recent data, indicates that methane gas concentrations continue
to remain below 1% of the LEL. Therefore, the risk for off-site methane gas migration is considered to be low.
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8. CONCLUSIONS

1. The closed Neustadt Landfill Site historically accepted primarily municipal waste and solid,
non-hazardous waste until closing in 1992. The landfill footprint occupies approximately 0.45 ha within
the 2.9 ha site. A test-pit program completed by HPA revealed that the covered waste is comprised
mainly of cans, glass, scrap metal, and bricks with minor amounts of wood, wrappers, and plastic
bags. Reportedly, during the period of operation, waste was typically burned as a normal part of
historical landfilling practices.

2. In order to satisfy Condition 1 of the existing Certificate of Approval for the closure of the landfilling
site, final grading and capping of the entire landfill area was reportedly completed in 1992. Based on
the issuance of a CofA for the landfill closure, it is understood that final closure of the Neustadt Landfill
Site was completed in consultation with the MECP (formerly the MOE) and as per the standard landfill
closure practices (i.e., Closure Plans and/or documentation) that were applicable at that time (i.e., the
early 1990’s).

3. During the current reporting period, no leachate seeps were observed and the ground cover system, site
drainage and fencing continued to appear adequate.

4. The groundwater flow within the shallow overburden is generally to the northwest. Consistent with the
existence of the localized wetland and surface water features on the western portion of the site, the
site is on the edge of a recharge-discharge boundary, such that groundwater recharge (i.e., downward
hydraulic gradients) is exhibited at the top of the landfill mound and groundwater discharge (i.e.,
upwards gradients) is exhibited downgradient of the landfill, within the low-lying flat areas of the
property. As a result, it is inferred that groundwater recharge from the landfill footprint would likely
become part of the shallower groundwater system and would subsequently discharge to the surface
water features within the western portion of the property. Therefore, it is reasonable to expect that
there would be no impacts to the deeper groundwater system.

5. When compared to the background groundwater quality and the leachate influenced groundwater
characteristics, water quality that is influenced by groundwater from the deeper aquifer system most
notably/distinctly has increased concentrations of sulphate and lower alkalinity, in combination with
chloride concentrations that remain below 10 mg/L.

6. Based on the analytical data obtained from the leachate well and historical sampling from SW-1, and
with consideration to the groundwater quality associated with the deeper aquifer system, the primary
leachate indicator parameters identified for the Site include alkalinity, chloride, ammonia, and to a
lesser degree conductivity, sodium, DOC and hardness.

7. Compliance with MECP Guideline B-7 is monitored downgradient and along the compliance boundary
to the west of the site at wells OW7-3, OW8-3(S), OW8-5(D) and OW9-3. It is noted that several
different potential factors including groundwater flow from the deeper overburden, road salt impacts,
influence from the wetland area and/or leachate impacts may affect the groundwater quality at the
current downgradient groundwater monitoring locations. Further monitoring of these locations will be
conducted to discern if an elevated trend becomes apparent.

8. Within the wetland area and at the most downgradient surface water sampling location, there is
consistently no evidence of impacts to surface water related to the landfill and the surface water quality
trends continue to be stable.
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APRIL 2023

9. The Hydrogeological Assessment previously completed by others in 1990 included a water quality
evaluation that was completed to determine potential impacts to groundwater and surface water from
the landfill. The findings of the 1990 report concluded that ‘the impact of the landfill on water quality is
negligible (at that time). This study identified no significant degradation of downgradient surface water
or groundwater and no evidence of off-site leachate impacts’. Since that time (i.e., greater than 25
years has passed since the 1990 Study), the groundwater quality has continually improved, as shown
through the findings of the annual monitoring program. Based on the lack of impacts historically noted
at the compliance monitoring locations, combined with the continued improvement of groundwater
quality at the toe of the landfill, the potential for future off-site impacts is considered to be negligible.

10. Methane gas monitoring, conducted consistently since 2006 along the southern and eastern property
boundaries, indicates that methane gas concentrations are remaining below 1% of the LEL.
Therefore, the risk for off-site methane gas migration is considered to be low.

9. RECOMMENDATIONS

1. Itis recommended that visual inspections of the premises and monitoring wells continue to be conducted
in conjunction with the water quality and gas monitoring programs for the Site.

2. Based on the monitoring data, there continues to be little to no indication of surface water or groundwater
quality degradation at the site and no evidence of off-site leachate impacts. Due to the relatively limited
potential for continued impacts to groundwater quality, the potential for future off-site impacts is considered
to be low, particularly since the water quality at the compliance monitoring locations continues to show no
impacts related to the landfill. Based on the long-term availability of monitoring data, the stable to
decreasing long-term trends that have been observed in the leachate well, and the fact that the landfill has
been closed for more than 25-years, we continue to recommend that consideration be given to reducing
the annual monitoring and reporting to a frequency of once every 5-years.

3. It is recommended that sampling continue to occur from the established monitoring locations, as
practicable, including the ten (10) groundwater monitoring wells, three (3) surface water sampling
locations and six (6) gas monitoring probes. Groundwater and surface water quality parameters
measured should continue to include the following:

Groundwater:
pH, conductivity, hardness, alkalinity, phenols, dissolved organic carbon (DOC), chloride, sulphate, nitrite,
nitrate, ammonia, TKN, TDS and metals (i.e. Ca, Fe, Mg, K and Na).

Surface Water:
pH, conductivity, alkalinity, phenols, chloride, total ammonia, iron, potassium, TDS and total phosphorus,
as well as the measurement of the field temperature, pH and dissolved oxygen.

All of which is respectfully submitted,

GM BLUEPLAN ENGINEERING LIMITED

Per:
‘ l/\;\, 7L L //-. ‘.',:'/ .
A.W. Bringleson, B.E.S., C.E.T. M. D. Nelson, M.Sc., P.Eng.
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File No. 213090

TABLE 1

SUMMARY OF HISTORICAL GROUNDWATER ELEVATIONS
NEUSTADT LANDFILL SITE

Reference Screened Jul-01 Oct-01 Jun-02 Oct-02 May-03
Well ID Elevation Interval Water Level Water Level Water Level Water Level Water Level
TOC (masl) (masl) DTW(mbTOC)| Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl)
GM2-3 290.59 286.81-288.33 3.37 287.22 2.95 287.64 Dry <286.83 Dry <286.83 2.18 288.41
GM2-9 290.45 280.38 - 281.90 3.75 286.70 3.90 286.55 3.36 287.09 5.58 284.87 3.07 287.38
GM3-7 284.76 276.33-277.85 3.50 281.26 4.02 280.74 3.1 281.65 6.31 278.45 2.51 282.25
GM3-12 285.08 272.02-273.54 2.95 282.13 3.02 282.06 2.74 282.34 4.64 280.44 2.30 282.78
GM5-3 281.06 277.44 - 278.96 1.41 279.65 1.52 279.54 1.63 279.43 2.32 278.74 1.40 279.66
OowW4-3 280.92 276.85-278.37 1.83 279.09 1.31 279.61 1.43 279.49 1.83 279.09 1.32 279.60
OW6-3 279.94 275.85 - 277.37 1.53 278.41 1.14 278.80 1.33 278.61 1.95 277.99 1.11 278.83
Reference Screened Sep-03 Apr-04 Sep-04 Apr-05 Sep-05
Well ID Elevation Interval Water Level Water Level Water Level Water Level Water Level
TOC (masl) (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl)
GM2-3 290.59 286.81-288.33 2.94 287.65 2.24 288.35 3.70 286.89 2.15 288.44 3.71 286.88
GM2-9 290.45 280.38 - 281.90 3.45 287.00 2.95 287.50 4.09 286.36 2.95 287.50 4.91 285.54
GM3-7 284.76 276.33-277.85 3.93 280.83 2.59 28217 4.37 280.39 2.61 282.15 6.21 278.55
GM3-12 285.08 272.02-273.54 2.95 282.13 2.32 282.76 3.19 281.89 2.33 282.75 4.29 280.79
GM5-3 281.06 277.44 - 278.96 1.54 279.53 1.33 279.73 1.81 279.25 1.26 279.80 2.16 278.90
ow4-3 280.92 276.85-278.37 1.33 279.60 1.28 279.64 1.60 279.32 1.32 279.60 1.81 279.11
OW6-3 279.94 275.85 - 277.37 1.17 278.77 1.13 278.81 1.45 278.49 1.14 278.80 1.72 278.22
Reference Screened Apr-06 Sep-06 Nov-07 Oct-08 Sep-09
Well ID Elevation Interval Water Level Water Level Water Level Water Level Water Level
TOC (masl) (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl)
GM2-3 290.59 286.81-288.33 1.85 288.74 Dry <286.83 Dry <286.83 3.01 287.58 Dry <286.83
GM2-9 290.45 280.38 - 281.90 2.99 287.46 5.09 285.36 4.97 285.48 3.41 287.04 5.03 285.42
GM3-7 284.76 276.33-277.85 242 282.34 5.64 279.12 5.26 279.50 3.67 281.09 5.07 279.69
GM3-12 285.08 272.02-273.54 2.15 282.93 4.07 281.01 4.95 280.13 2.78 282.30 3.90 281.18
GM5-3 281.06 277.44 - 278.96 1.23 279.83 2.07 278.99 2.32 278.74 1.46 279.60 2.05 279.01
ow4-3 280.92 276.85-278.37 1.30 279.62 1.66 279.26 1.68 279.24 1.38 279.54 1.37 279.55
OW6-3 279.94 275.85 - 277.37 1.10 278.84 1.48 278.46 1.58 278.36 1.05 278.89 1.16 278.78

GM BluePlan Engineering Limited
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File No. 213090

TABLE 1

SUMMARY OF HISTORICAL GROUNDWATER ELEVATIONS
NEUSTADT LANDFILL SITE

Reference Screened Nov-10 Nov-11 Sep-12 Nov-13 Nov-14
Well ID Elevation Interval Water Level Water Level Water Level Water Level Water Level
TOC (masl) (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl)
GM2-3 290.59 286.81 - 288.33 2.78 287.81 2.45 288.14 DRY <286.83 1.80 288.79 2.89 287.70
GM2-9 290.45 280.38 - 281.90 3.25 287.20 3.05 287.40 5.67 284.78 277 287.68 3.22 287.23
GM3-7 284.76 276.33-277.85 3.05 281.71 2.98 281.78 6.46 278.30 2.41 282.35 3.13 281.63
GM3-12 285.08 272.02 - 273.54 2.44 282.64 222 282.86 4.56 280.52 2.00 283.08 2.36 282.72
GM5-3 281.06 277.44 - 278.96 14 279.66 1.36 279.70 2.39 278.67 1.30 279.76 1.38 279.68
Oow4-3 280.92 276.85 - 278.37 1.39 279.53 1.42 279.50 1.93 278.99 1.48 279.44 1.52 279.40
OW6-3 279.94 275.85 - 277.37 1.05 278.89 1.05 278.89 1.85 278.09 1.04 278.90 1.10 278.84
Reference Screened Nov-15 Oct-16 Nov-17 Nov-18 Nov-19
Well ID Elevation Interval Water Level Water Level Water Level Water Level Water Level
TOC (masl) (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl) Meas. (m) Elev. (masl)
GM2-3 290.59 286.81 - 288.33 3.65 286.94 DRY <286.83 2.59 288.00 3.06 287.53 3.33 287.26
GM2-9 290.45 280.38 - 281.90 3.80 286.65 4.30 286.15 3.04 287.41 3.36 287.09 3.55 286.90
GM3-7 284.76 276.33-277.85 3.62 281.14 6.83 277.93 2.57 282.19 3.76 281.00 4.09 280.67
GM3-12 285.08 272.02-273.54 273 282.35 4.15 280.93 2.08 283.01 2.68 282.40 2.88 282.20
GM5-3 281.06 277.44 - 278.96 1.49 279.57 2.23 278.83 1.19 279.88 1.36 279.70 1.37 279.69
Oow4-3 280.92 276.85 - 278.37 1.59 279.33 1.51 279.41 1.49 279.43 1.59 279.33 1.58 279.34
Oowe-3 279.94 275.85-277.37 1.19 278.75 NM NM NM NM NM NM NM NM
OW7-3 280.80 276.94 - 278.46 - - - - - - - - 1.41 279.39
OW8-3 (S) 281.24 277.52 - 279.04 - - - - - - - - 1.57 279.67
OW8-5(D) 281.23 275.73-277.73 - - - - - - - - 1.50 279.73
OW9-3 281.42 277.61-279.13 - - - - - - - - 1.00 280.42
Reference Screened Oct-20 Nov-21 Sep-22
Well ID Elevation Interval Water Level Water Level Water Level
TOC (mas))] masl |_Meas (m) [ Flev.(masl) | Meas (m) | Flev.(masl) | Meas.(m) | Elev. (masl) |
GM2-3 290.59 286.81 - 288.33 3.70 286.89 2.73 287.86 4.38 286.21
GM2-9 290.45 280.38 - 281.90 4.22 286.23 3.04 287.41 DRY -
GM3-7 284.76 276.33 - 277.85 5.17 279.59 2.58 282.18 5.44 279.32
GM3-12 285.08 272.02 - 273.54 3.67 281.41 2.03 283.05 3.72 281.36
GM5-3 281.06 277.44 - 278.96 1.98 279.08 1.21 279.85 1.9 279.16
Oow4-3 280.92 276.85 - 278.37 1.61 279.31 1.52 279.40 1.56 279.36
Oowe-3 279.94 275.85 - 277.37 - - - - - -
OW7-3 280.80 276.94 - 278.46 1.63 279.17 1.39 279.41 1.46 279.34
OW8-3 (S) 281.24 277.52 - 279.04 1.77 279.47 1.53 279.71 1.63 279.61
OwW8s-5(D) 281.23 275.73 - 277.73 1.76 279.47 1.51 279.72 1.66 279.57
OW9-3 281.42 277.61-279.13 1.57 279.85 0.90 280.52 1.42 280.00
Notes:
1. Elevations in masl (metres above sea level).
2. TOC = Top of Casing
3. DTW (mbTOC) = Measured depth to water in metres below TOC; Elev. (masl) = Elevation in masl.
4. TOC elevations and screened intervals were obtained from the 2012 Annual Monitoring Report, Genivar Inc.
5. Water level elevations prior to 2013 were obtained from the 2012 Annual Monitoring Report, Genivar Inc.
6. Since 2013 water levels have been measured by GM BluePlan Engineering Limited (GMBP).
7. NM = Not Measured

GM BluePlan Engineering Limited
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TABLE 2
SITE SPECIFIC BACKGROUND CONCENTRATIONS AND
GUIDELINE B-7-1 RUC DETERMINATION
NEUSTADT LANDFILL SITE

GROUNDWATER INDICATOR PARAMETERS
NEUSTADT LANDFILL SITE
Maximum obwSs Background Eackground Objective
Concentration | Classification Concentration Concentration Level
Parameter (mg/L) (Cr) Range [n] (Cb) (Cm)
Alkalinity 500 [e]€] 252 - 370 [22] 283 392
Ammonia NV NV <0.05-0.26 [22] 0.14 NV
Calcium NV NV 55-110 [22] 73 NV
Chloride 250 AO 0.7-4.2[22] 3.25 127
Conductivity (uS/cm) NV NV 572 - 680 [22] 604 NV
DOC 5 AO <1.0-8.8[22] 2.0 35
Hardness 80 to 200 oG 277 - 370 [22] 326 326
Iron 0.3 AO <0.01-1.15[22] 0.33 0.33
Magnesium NV NV 25-37.7 [22] 35 NV
Nitrate 10 MAC <0.1-0.55[22] 0.1 2.58
Nitrite 1 MAC <0.1[22] 0.1 0.25
pH (no units) 6.5t08.5 oG 7.15-8.62 [22] 7.75 6.5t08.5
Phenols NV NV <0.001 - 0.007 [22] 0.001 NV
Sodium 200 AO 6.2-10.4[19] 7.5 104
Sulphate 500 AO 3.0 - 63 [20] 55 278
Total Kjeldahl Nitrogen NV NV 0.17 - 6.17 [22] 2 NV
Total Dissolved Solids 500 AO 328 - 360 [17] 345 423

Notes:
1. [n] = number of data points used to determine the average background concentration.

2. Available data from OW2-10/GM2-9 collected from 1993 to Nov 2013 was used to calculate background concentrations.

3. mg/L = milligrams per litre; uS/cm = microsiemens per centimetre; NV = No Value.

4. AO = Aesthetic Objective; OG = Operational Guideline
MAC = Maximum Acceptable Concentration, Parameters Related to Health
IMAC = Interim Maximum Acceptable Concentration, Parameters Related to Health

MOE Procedure B-7-1
Cm = Cb + x(Cr — Cb)
Where:

Cm = Maximum concentration acceptable in groundwater beneath an adjacent property.

Cb = Background concentration.

Cr = Maximum concentration that should be present in groundwater for domestic consumption

according to the Ontario Drinking Water Standards (ODWS).
x = 0.5 for non-health related parameters and 0.25 for health related parameters.

Project No. 213090
GM BluePlan Engineering Limited



NEUSTADT LANDFILL SITE

TABLE 3
SUMMARY OF GROUNDWATER QUALITY DATA - 2022

. . Downgradient . Downgradient
Parameter Units Back%ound oDWS Criteria RUC Upgradient (East) Crossgradient (South) (Base of Landfill) Downgradient (Northwest) (Southwest)
Well ID Type GM2-3 GM2-9 GM3-7 GM3-12 GM5-3 OW4-3 OW?7-3 OW8-3(S) OWS8-5(D) OW9-3
Sampling Date 28-Sep-22 28-Sep-22 28-Sep-22 28-Sep-22 28-Sep-22 28-Sep-22 28-Sep-22 28-Sep-22 28-Sep-22 28-Sep-22
Alkalinity mg/L 283 30-500 oG 392 220 220 66 550 200 440 260 450 280
Ammonia mg/L 0.14 NV NA NV 0.07 0.05 0.74 1.4 0.33 2.9 1.3 4.1 0.92
Calcium mg/L 73 NV NA NV 76 91 470 190 130 180 320 160 300
Chloride mg/L 3.25 250 AO 127 3.2 3.9 8.0 18 9.1 29 73 19 200
Conductivity uS/cm 604 NV NA NV 610 680 2300 1300 940 1100 1800 940 1900
DOC mg/L 2.0 5 AO 3.5 0.66 0.66 0.91 3.5 0.7 6.7 3.8 7.2 3.0
Hardness mg/L 326 80-100 oG 326 340 370 1600 730 520 610 1000 490 980
Iron mg/L 0.33 0.3 AO 0.33 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
[Magnesium mg/L 35 NV NA NV 37 DRY 34 94 62 47 36 56 23 56
Nitrate mg/L 0.1 10 MAC 2.58 0.15 0.27 0.42 0.11 <0.10 1.4 0.89 <0.10 <0.10
Nitrite mg/L 0.1 1 MAC 0.25 <0.010 0.02 0.26 0.08 0.03 0.18 0.06 0.03 0.07
pH Unitless 7.75 6.5-8.5 oG 6.5-8.5 8.15 8.00 7.81 7.77 8.01 7.82 7.8 7.91 7.69
Phenols mg/L 0.001 NV NA NV <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Potassium mg/L NA NV NA NV 2.0 2.0 3.0 19 2.0 6.0 3.0 3.0 4.0
Sodium mg/L 7.5 200 AO 104 6.4 8.2 35 16 17 21 40 15 47
Sulphate mg/L 55 500 AO 278 60 130 1400 120 300 120 630 9.9 400
TKN mg/L 1.95 NV NA NV 0.50 0.49 1.5 1.8 0.52 4.4 2.1 5.2 2.2
TDS mg/L 345 500 AO 423 345 425 1970 730 625 670 1180 495 1210
Notes:
1. ODWS = Ontario Drinking Water Quality Standards.
2. MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration; AO = Aesthetic Objective; OG = Operational Guideline
3. RUC = Reasonable Use Criteria.
4. NV = No Value; NA = Not Applicable or Not Analyzed.
5. Background concentrations are derived from the averages of OW2-10/GM2-9 from 1993 to 2013.
6. Values in bold are greater than the Reasonable Use Criteria.
7. Shaded values are greater than the ODWS.
8. Samples analyzed by Maxxam Analytics Inc.
9. ISW = Insuffient Water
File No. 213090
Page 1 of 1
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File No. 213090

TABLE 4

SUMMARY OF SURFACE WATER QUALITY DATA - 2022

NEUSTADT LANDFILL SITE

Parameter
Sampling Location] Units PWQO S S-2 S-3
Sampling Date 28-Sep-22 28-Sep-22
Alkalinity mg/L See Note 5 88 210
Ammonia mg/L NV <0.05 <0.05
Ammonia (Un-lonized) mg/L 0.02 0.0007 0.0002
Chloride mg/L NV 43 13
Conductivity uS/cm NV 340 2300
Iron mg/L 0.30 0.23 <0.02 DRY
pH Unitless 6.5-8.5 8.07 7.96
Phenol mg/L 0.001* <0.001 <0.001
Phosphorus mg/L 0.03* 0.01 0.006
Total Dissolved Solids mg/L NV 170 1950
Potassium mg/L NV 2.0 3.0
Temperature (Field) °C NV 13.1 10.6

Notes:

1. PWQO refers to the Provincial Water Quality Objectives established by the Ministry of the Environment (July 1994).
2. * denotes IPWQO - Interim Provincial Water Quality Objective.

3. NV = No Value

4. Values shaded and in bold are greater than the (I)PWQO.
5. Alkalinity should not be decreased by more than 25% of the natural concentration.

6. Samples analyzed by Maxxam Analytics Inc.

GM BluePlan Engineering Limited




TABLE 7
SUMMARY OF HISTORICAL METHANE GAS MONITORING RESULTS (2006 TO PRESENT)
NEUSTADT LANDFILL SITE

Gas Probe Location GM2-3 GM2-9 GM3-7 GMS5-3 MV-1 MV-2 MV-3 MV-4

Screened Interval

1.5-3.0 1.3-43 0.4-2.8 1.3-28 | 1.0-4.0 1.1-44 1.2-4.2 0.9-3.9
(mbgs)

Date

April 25, 2006 0 0 - - - - - -

September 18, 2006 0 0 - - - - - -

November 5, 2007 0 0 - - - - - -

March 6, 2008 <1 <1 <1 <1

March 13, 2008 <1 <1 <1 -

March 31, 2008 <1 <1 <1 -

September 29, 2009 -

November 15, 2010 --

November 10, 2011 -

September 20, 2012 --

January 17, 2014 -

November 4, 2014 --

November 4, 2015 -

October 26, 2016

November 13, 2017

October 21, 2020

November 12, 2021

olo|o|o|o|o|o|o|o|o|o|o]o
1 1
1 1
~lolo|olo|olo|olo|lo|o|la]|o|AlAl:
ololo|lo|o|o|o|o|o|o]olf
ololo|lo|o|o|o|o|o|o|o|o
olo|o|olo|o|o|o|lo|o|o|o|o|AlAl:

0
0
November 14, 2018 0 0
0
0
0

September 28, 2022

Notes:

1. "mbgs" - metres below ground surface

2. All values measured in % lower explosive limit (LEL) for methane, unless otherwise noted.

3. Gas probes in GM2-9 and GM3-7 installed in same borehole as monitoring well. The gas probe at GM2-9 is screened from 1.3 t0 4.3
mbgs and GM3-7 is screened from approximately 1.2 to 2.7 mbgs.

4. -- No measurement recorded.

5. Measurements recorded prior to 2013 were recorded by HPA/Genivar and presented in previous Annual Reports for the Site.

File No. 213090
GM BluePlan Engineering Limited



APPENDIX A:
ENVIRONMENTAL COMPLIANCE APPROVAL



J : »
j . Ministry of the Environment
m Waste Management Branch
1‘3
= APPLICATION FOR A CERTIFICATE OF APPROVAL
FOR A WASTE DISPOSAL SITE
AR '

VPONRTANT NQTE

HIS FORM MUST BE SUBMITTED
HAQUGH THE OFFICE OF
HE REGIONAL WASTE MANAGEMENT ENGINEER

ISEE SECOND SHEET FOR INSTRUCTIONS FOR CGOMPLETING THIS FORM)

. . Vil - ]
1. Owner {Applicant)  Under the Environmental Protection Act .ltl:lnh\eof.][leauc’f‘?df,m

and the Regulations, this application is (Namo}
mado by:— uau.,tatll, untarlo.

iraverne

P Y T Py Y IS PP PY TS

{Address)

e

= I?;;;c of disposal For he ;*LST' of a Coertificata of L™ i
Approval lor a \H?’LANDF]LL

Con 14 PG Lt 5

3. Site location

. Tmnrwr'r ffand  Kos

,'- mi'n-'u\.

IF APPLICATION |S FOR MEISSUE, COMPLETE SECTIONS 4 AND 5 (A OR B)

A, Previous Cortilicate Cartilicatn
details Provisionol Cortilicote
{or this site was Issued on:—

of Approval:—

5, Changes. {A) The following changes Inuse, Oper- it iraesnssanans
ation or ownership (have occurred
since the date of the original appli-
cation) OR |are propozed)

P P R Ly Y S RRT TR TP Ls

T Y T RN e D D YRR TSR B

L TP P S PR PP TP PP PO

{B

ership of the sito has accurrad since

No change inuse, operation or own- l:'
the date af tho original appllcation.

IF APPLICATION IS FOR ISSUE, COMPLETE SECTIONS 6, 7. 8 AND 9

6. Oporator. Tha site will ba operated In confarmity
with the Environmental Protaction Act
and tho regulations by:—

7. Publication of Notice of this application has been pub- . 0:/ : I
Naotice. lished in the lNama of Nownpupnrl

on tha fDllleng dales 0 rremeserseesrsesses bespeanenn

Sesarbsbeviersonriasraviarian

[ T T TT IR I Y YIRS

and a copy ol the notica is attached.

8. Municipal A certificate. that the site does not con- e MAid Lzt AR
Certificate travene any of the by-laws ol the !l‘-iunl:limlwl'
{Non-municipal . B preear b, 1algggr

; Signad by LALALE i AT ("
applicants only) is attached, {Name)

9, Additiena! The required supporting information to
information this application is attached.

th n 1D e 7
D0t6d 5 o rereeenday gtN28ENDET 1907

Copograbion oI‘ thyn Villape ol feustudt

(7'17‘,",'1‘!') (:l:df‘h ‘J" é—& ’f:'.'f"’ TEET=Trens




Minlatry of the Envir nt
Wasto Management b;anch /i7~ 2ésd

SUPPORTING INFORMATION
TO AN
APPLICATION FOR APPROVAL
OF A
LANDFILL DISPOSAL SITE

APPLICANT TO COMPLETE ITEMS 1-4 INCLUSIVE

1, SITE DETAILS

A;:upllcuru...4.y}"..,1...'.3"‘..';,'1 of "!(\u ‘ltpdl‘ T

Sita Locatlen, ‘O” l“ Pt Lt % .
I”HL“ '\r

|.r1'1d )
. ”en T SO :
Tolal area of Site

Total usable area lor waste disposal
Anticipated Lifotime

Dislance to nearest walercoursa Pt | N
Distance to nearest potable well waler supply Syt it
Depth of well noled abova snagiryene It
Dlistance to dwelling o [ A
Distance to public road measured fram

waorking areca 200 it

: 2506

Distanco to cemetuery G ﬁ...ﬂ.

Depth fram original surface ta boltom of waste
Depth from original surface ta 1op of fill

Ground conditions encounlerad measurad from
original surface .

RN 1 {1 | FRROPPEOISPRNP T £ - I
Duplh to walertnblc below surfaco

arasayeverpre

General description of site
{location, topagraphy etc.)

2. Wasles to Le Disposed of Comprise
Domestic
Commercial
Industrial Waste
Hauled Liquid Industrial Wasts
Agricuitural Wasis
Hazardous Wasls
Hauled Sewage
" Olher

"DOSCriba...ieeici i vensanan

anln .'Jnd Cumposltlon of Princlpnl Components of Waste
tother than domeslic and commarcisl)

R Y T P N T T Y ST TUPTA

P P T L I L LR T LTI S e aupp

- ey

FOR REGIOMNAL USE
Authoritias Consulted:

Health Unit [] Objectlon

O0.W.R.C. [0 Objection
A.M.B, [J Objection
Munlicipality [ Objection -

Conservation Aulhority [) Objection

O1har.. . ermiciienioninennians

T e Ld L L LTV FYT LT P T TR

Inspection Rocord Forms Attached
Yas d

Number of Farms.....ccccoevceonecen vrese l..
Regiona! Engineer’s Asport Attachad [y
Ground water monitoring

Surfaca watar monitoring

»
3. Qusntities

- Totol Tons per Day
Total Gallons per Day
Estimated ¥  or Maasured [_‘_] 3
Sha operatsd.....=.. ..days fwm....,,: o ;
Population served ,? {
Namaes of Municlpalities served 3

TS TP T P AR p e

Oificlal Plan O

Sita land zoned
Adjacent land zoned b

Equipment Owned [

Prepared by
Mrs. Audrvey 1.

raarasestas

R P Y P T T T ST PY TS PP PPNV

O LT L LT T T O I TIT aane

DATED.....
Cornorbiail ol

(7/“ _) CZ«-A(» ¢ '.«:‘.iﬁ.‘..-?té'

ﬂl%ue of Qwnar ‘Ap
Cle Pic«-
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Ministry of the Environment
Ontang

PROVISIONAL CERTIFICATE OF APPROVAL .
FOR A WASTE DISPOSAL SITE

Provisional Certificata No......26 004
EXr
[} ’

Under The Environmental Protection Act, 1971 and the regulations and sublé_cl

limitations thereol, this Provisional Certificate of Approval is issued to..........,
Corporation of the Village of Neustadt

cven. Neuatadt,. Qntaxio,.......
Landfdll

L T srmsma

for the

L LR R S TR T P PP LRIy

lbcated . ... Part of lot 3, conCEBSiQn..14r..Hano“ﬂ%..ﬁ?ﬁg..gﬁﬁﬁ.

................................................ “nirsseense swrtamane

....... oo VELLATE Of Neustadt

Crrasecaes e R R R L R D A

subject to the following conditions

e L T P T T LT T T T et spa

.39,..1874.

ssevsmev

1. That the site shall be closed off prior to Jdune

B R R L PR TR i a4 A et P rranvres seapeas teasevasns

2. . That the practice of open burning of domestic wastes shal

............ Sanmarma B L T e

L B T T T R T e e T B T P A

SERNFA R s ns st hans e ine s nEaen ressaa i A L L T T T TP N

This Provisional Certificate expires on the...‘:".!'.?.t.:'..day ofJuJ'Y, 19.. -

Dated this.. 18th dayaf........ SGpl:gmber .

_[:B_J\, .
e

Director, Waste Management Branch

Tk [T (Paga.. L. ..af X .. .. Pages)
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ENVEIRONINENDAL ATLEALL DOARD

Meowber - L. C. D(».(}.root-
Monber - I, G. Marsh

December 4, 1974

In rho Jietter OV: Sections 77, 78 and 80 of The Envivronmental

Proceciion ace, 1971,
- and -

In The FPattor O08: Hindstry of the Lnvironnenl Provisional
Cerbiiicnud of Approval For A Wople Dispozal &ite bueing Provisio 1
Cexlificnie Moo 261001, dated tha 15th day of Septconher, 1973, A
issued Lo The Co:p014;lon of The Villagse of MNeustadl, Nous tudt,

Ontario,
- and =
In The Mirtterx O0f: an appeal by 'The Corporation of the VLllnge o]

NEU)ELU[, “dated the 27th day of September:, 1973, from the condl tia
impused in issuing the said Provisional CCLLLilCﬂLO,

ORDZER

Upon mokion made to this Board by way of appeal from the conditio
imposed in isguing HMinistry of the LEnviraonrient Provisional
Certificate of Approval for a Waste Dis 5posal Site No. 2061001,
hearing the evidence adduced by the Village of Neustadt and the
Ministry of the Enviranment and upon hearing. counsel for the
Village of NeurLadL and the Ministry of the Environment,

This Boaxrd hereby orders that:

(1) Condition No. 1 on the said Provisional Certificate be and here
is altered as follows: the site may remain open on conditiony
that the Village of Neustadt submikt no later than the fifth dq
of February, 1975 an application to the Ministry of the

Envivonment for an upgraded waste disposal site, the said
application to be accompuanied by a formal proposal proparxed by V
- the villaye's Cons ulLlng Engincer,

(2) That Condition Mo. 2 on the said Provisional Certificate be &q
hercby is confirmed.

.



PROPOSED PLAR orF OPFLRATION

VILLAGS OF Wouseaty VASTE DISIOSAL S5

The Pollayinas racamnenda bions are of fered by this office to the Village of Neustadt
Bt | e e improved operations at the Neustadt Vlaste Disposal Sitc to meet

Ehe pinimam I'qirements for g certified landfill site as outlined in Regulation 824,
Beckion 10, o Lhe Environmental Protection Acte

thry are nn fol lowgs:
Le ML o-pased vefnse on the ciisting one hundred and twenty foot worldng face (see
abtachad ekabeh Tar explanation) is to be compacted and covered with at least

A nf suitable cover material.

AT eponnd refuse at the extreme northern cdee of the existing worlcing face, past
Lhe 109 marke 55 to he compacted and covered as specified under the tlepulation 824,

UHEh ab doagt 2 oF sultable cover material and a final gradient slope of not greater

Lhan 230,

Pecrvgie of bhe height involved, ir dunping of demestic refuse on the northern
YAl Lhe cilsting working face continues, this will prove costly in trying
b eivintaiyg an eff'ecbive prea ramp operations Thao stoclepiled £411 material on
M vestorn nide of the plabenu could be wsed to complete this operation.

» Imovinions sre bo be made Lor the addition of suitable £411 material to properly
clane off the toe of the complebed working face. The areas noted should be
THEevad din sueh a monner a8 to direct the leachate into the ground were a pgreater
rebenbion time o the leachate would be the positive results of such actiona

LR 1 I I 7 hranches; bree stumps and wood products lacated on the coutheastern
vk ot Lie Moperty upon obtaining permission from thla Ministry, should be burned
mrler marspeiaion b necominodate Lthe proponed grea ramp operation, nobed in the
Elacled nleatel ag Aven AL ALL non-putrescible wastes should be separated and if
nal db=pamt of in probhers flanner, periodically flattened s added to the warldng

fage.
fe Hoondved Amonnkn of Suilabilo Cover thboria) -
Mged on - Gite Feaduetion of 350 Cu. Yd,/vear or 30 Cu. Yd./ month.
—ilte 75 to be covered a total of 16 times/year, as followss

Onee » ookl fop eight months (Spring, Fall and Wilnter), twice a month in the
samaoy, (nne through September inclusive).

T meol mi vy requirvements of 6" of suitable cover material, #0 Cu, Yds/year
N ey makapinl g required.

™ coeh of Lha propased areas, this fipure has been computed into the fingl, lifre
errechanes af bhnt area, which roughly works out to a total of 2/3 domestic refuse
to 1/ rover material, Lollowing a rigid compacting and covering programme,



—

o has boen acbalv {ghed that proper compaction techniques cmployed at landfill sites
Ul ineeaase the anount of refuse per cubic yard approximately two thirds that of the
initial valumn.,

Foenrl far Lha srea ramp operation in Area A, very little £i11 material will have to be
It 1o he =ita,

fveaddibiena | 1L materdal remainine from the trenching operations can be utilized
in tha Tipal 99 of pover maberial thak isg requirecd at the site when landfilling operations
A e e bed.

Aren fann ilebhod = Area A
Preaceduran 1o ba {followved arece

(«) tindt The Tonekh of the vorlcing faee to no greater than 15' in length, commencing
feam Lh» soskhaen end of the exisbing worlcing face,

(Y AF YUn i o cach montlh, bi-nonbhly during the summer, these sepments should be
eoumneted myl covered vilth at lensl G4 of suitable cover material to Taorm self-
embained rells of domesbic refusc.

(<) "W bhe epbipe worline face iu rcomplebed with these 15! cells bhen a gecond lift
Sl bd b vbavbed on bhe complebed cells in the same manrer as the first 11ft, thus
seentustiy ek ing across bhe undilakbaod area, directly east of the present working
farsce 10 Lo Lenstlhy of the working I'ace %8 kept to a minimun, then this in turn will
T Lhe sl off erposed refuse bo a minimin, reduce litbering amd pgencrally improva
aareb g s klie sibe.

dlbos 1 neaner compacking and covering operations are adhered to, Arca A has the capacity
.o wecont ypaskes for approximabely three years, this includes all reguired cover
malorving,

(1Y then Ayeq 4 g complebed, 2' of final cover material should bo ardded and the
avear sended and gravel added for an access road, which is to lead to Areas B,C,D,1,

Lrenel Qoerabion - Ares B

t

(7)) Wamavsba Lrench as oublined in atkached sketch,

(h) Brasknile i) material on north side of trench,

(e) tonnbivel psmpy at casbern end of trench,

() Compae b ine s covering operation to be maintained as previously menbtioned.
Fratopalily . oy eqiipnent should be tracked with a bucket. capable of cartying £ill
fnberial Fnlo Lhe trench,

(v1 A1 ilsestie roluse should be compacted up against the western trench wall and
eovepeed ol ok Least 6" of sulbable cover maberial once per monbh and bi-monthly
chveipe Lhie simer, o form a self-ennbained cell, thus worling in an easteorly
divectisng 900 Ine the trench 'tp.  Trenches C,D,E,F,G, are to be complebed in that
avder, il o comblned 1ire expectancy of 7 years, based on present populabion rates.
Preayated CLL material Trom Teetch T should be stockpiled on the sonthern side of
Ll Bpresnie] .,

(1 Stor bronehes are completed the final cover of 2' of suitable material should be

coonleled and Lhe enbire area seeded.



)

3L

To Heomize ol Ehe mebhod of opreab ]

7 oI carried oub by Me. R, Seip, C
LT Y | il &

olloetionn Systenm
For the Heusbadt Wnabe Dispossl Site, this ofrice foels thal more adegquate
ey inion as reaabred wngop mbsecblon 2 & 12, Sedion 10, Reeulnbion B2, should

Brinil inbod &b the site, 11 the site is to continue with o minimom ol nupervision

My benper stimg sheukd be placed ab the site to ensure that the above mentioned
clnsan g e adhered 4o,

B I8 9 prnap Landfilling operation 1g estatiished at the site then Lhe need to burn

frvnesih ie’ yoPuna ab the slte will he nreably reduced. It is therelore recommended
bl the peabiee of open burnine of domestie waabtos shall be discontinued. This
procedues ling bnen found ta caume indiseriminate dwnping of waste in arcas other

arens ol site contributine Lo a disorderly operation thereof.

Ehnn soovtsinme

Prepared by

@@:0:

P. Il Bye,
Environnental Officer,
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QFFICE OF TtHiE
VILLAGE CLERIK

The Corp.uration of the Village ufmeustadt

NEUSTADT, ONTARIO
HOG 20
4

AU I TBERh, 1975, L
e v -"" 1] "l 'l: ‘)
) ‘- E,.‘ y W

\\l |

w s U Ilu
Finishery ol Lhe myiroomeulk, \ p';ij . i
. : \ o
=T HER Lt Sndlie 108, ' st T e
. - 2 1
o oo, amden i, !'\ '.'.EIIE'
Yo

s Yo Ppre, Py,

Do Sin:
ittie Yronnged Plan of Operation,

Heusladh Waste Disposal Site.

"Min ia Lo advine Lhat the touneil ofthe Villape
ntdlangbadt hna accepled the pronosed nlan ol one-nbion
Fooun—reade Ghe villnea wnabe disnosal aite 03 nresented
Ly lihn dishrich anvironmenlal oflicar,Mr, 1P, lve,

Yor will be conlactad ag soon As n bnll=dozer is

arndlahla,sno thol we may proceed under your sopervision.

Yours very Lruly,
(/l’l"(‘[l-’/' t.;-..‘.\"'({"l"f
(Mrad) fudrev Loieledir,
Glert~lirensuror,

TilTnre of Manaladl;,
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PORTING INFORMATION TO AN

EPLICATION FOR APPROVAL OF

)

Aulhorltles consulted.

omecnom NGO DBJECTION
ANDFILL DISPOSAL SITE HEALTH UNIT ) 0
feiaie SAME ni .a
RELICANT T0 COMPLETE ITEMS 1-4 INCLUSIVE MUMCIPALITY o 0
., Dn!al!n, . :‘. i % cnn.,snwmou AUTHORITY ] ‘D
USANITARY ENGINEERING 0 0
:gﬁa 55 iomo:ﬁhnlﬂlnguhﬂguntn T nousTRiaL wasTes O a
2 ' _ WATER QUANTITY r -0
it al ."\'=DTHER.._._ e 0, 1 g0
¥ 1 LN 'V-D/
langyer Road East,Ne ;O ! ’
9? 2 uaﬁadt ntario' Inspectlon Hecord %urms altached Yes[ No Q)
¥ IauL AMEATOBE UIILIZED
_95 FOR WASTE Number of Forms
AGNES | DI5POSAL "5 scoes Regional Englneer's Report attached [J
[METANCE TO NEAVEST
) 5 VIATERCOURSE 1000 i REQUIRED AVAILABLE
e mr_:;e_s_r_ YEARS: W El Ground Waler monltoring - YesOl No O Yes DO No O
ABLE WELL 1000 .. |noreoar 20 Surlace Waler monltoring - Yés O No [0 Yes 0. No [V
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Ministry of 1t o
Environment h r\'
NOTICE

Ontario

T0: village of Leustadt,
Licastudt,
ontario,
You are hereby notified that Provisional Certificate of;

Approval No. 261001 has been issued to you subject to the
conditions outlined therein. L

The reasons for the imposition of these conditions are
as follows: .

io ensure the orderly and systematic development
und opcration of the site in nccordance with the
tnvironmental Jrotection Act and Regulations made }
pursuant thercto.

You may by written notice served upon me and tJ
Environmental Appeal Board within 15 days after receipt of t
Wotice, reguire a hearing by the Board.

This Notice should be served upon:

Envirenmental Appecal Board, The Director,
365 Bay Street, AND Section 3a, LE.P.A.,
Suite 200, Ministry of the Envirorms
Torento, Ontario. 135 S, Jliziz Avw. «eS
M58 2v3 Toronto, Cnh-zris.

M4V 1P5.

'

PATED at Toronto thisi3th gay of June ., 1975

Director,
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D SR TR S ) B U
7N\ Ministry Provisional Cerlilicale No. A 26100L
L\@ of the
Environment
Ontario

FROVISIONAL CERTIFICATE OF APPROVAL
. WASTE DISPOSAL SITE

Under The Environmental Protection Act, 1971 and the requlations and subject to the
limitations thereof, this Provisional Certificate of Approval is issued to:

Village of Neustadt
Stephana Street
Neustadt, Ontario
NOG 2M0

= N
“

for the use and operation of a 1.2 hectare landfilling site within a total
area of 3.74 hectares
a~
all in accordance with the following plans and specifications: Plan of operation and
drawing issued by the Owen Sound District Office on April 17, 1975 to the Village
of Neustadt and approved by Council in a lefter dated April 1B, 1975

Located: Part of Iot 3, Concession 14

Hanover Road East

Village of Neustadt, County of Grey

as described in Schedule "A” attached hereto
which includes the use of the site only for the disposal
of the following categories of waste {NOTE: Use of the site for additional categories of
wasles requires a new application and amendments to the Provisional Certificate of
Approvall Damestic and cammercial wastes.

and subject to the fallowing conditions:

1. o vperation shall be carried out at the site after sixty days frcm
this condition beeaning enforceable unless this Certificate includirng
the reasens for this cordition has been registered by the applicant
as an instnment in the acpropriate Iand Registry Office against title
o the site and a duplicate registered copy thereof has been returned
Iy Uhe applicant to the Dircclor.

- )‘ L '
Ay ) 4
Dated this 1lthday of _ Jung , 1980 . Dirverm . Sueyon 34,

The Ensiranmenial Protecion Acr, 19N

o T TR OG0 00 POAADA DD LO0 A IOADOA OGAGOLON LOGA RN 00,
1 N : P AL LR N T TN . H
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Ministry ol the

Environment
@ NOTICE
Ontario

To: Villago of Heustadt
Stehana Street
Heustaldt, ontario
‘ HOG 240

vYou ate hereby notified thnt pravisicnal  Certiflcate of
Appeoval Ho. N 261001 has been issued to you aubject to the

condlitions cutlined therein.

The reasans [pr tho imposicion of theae copndiclons are

a5 followss

T roaaan lor the comd i vl ednp o latration of the Gerzifigate
e thot Secclun 66 ol fiw Gnvirenueatal FeorysthoR ATE, 1471 prolilliten
auy upe butig made ol Lthe tadn afger thay evnar 2o U uead for unste
diapudnl perpuves in orilec to protect futner cecupinta of the sice and
ehie enylranndnt from any lwiacds shish siphe noeur ot 3 result of vanto
helng diapased al an the afee. thia propihicten and potencial hatard

whoukd bg dravn € the atzqntlan al future senera and zesupanth by the

Cercifleate belag reghaternd an titte.

you may by wrltten rotice wserved upon me and the
Environnental appcal Doard within 15 daya after receipt of this
Motice, requirc a hearing by the Board.

This Hotice should be gerved upon:
The Dircctor,

AND Section 18 .
Ministry of the Environment,

The SBucretary,
Environmental Appcal Dourd,
1 St. Clair Avae. Wese,

5th Floor,

Toronta, ONtartio.

M4V 1K7

DATED this 1lth day of Jum . 1580 . Ve
T
‘._-_/_/{/""}’?,f £ }’J-_pc..—-‘r/
» Dirugeor,

Section 33
Minioery of the Epnvironment.

w1044 0430




RTINS X Sk E e e e | 2o

e

—

FOMEDRLY AT

t

Y ALL AMD SIMGULAR thar .sptain jatce) of Efact ot lend and presiscy, wituate,
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_ Ministr Provisional Certificale Mo, A261001 Qe et

. Yy 3=
TG) of lhe Revised (1)

=

Environment N
Onlario

PROVISIONAL CERTIFICATE OF APPROVAL

WASTE DISPOSAL SITE
j e

Under the Environmental Pratection Act and the regulations and subject ta the
limitations thereof, this Provisional Certificate of Approval is issued to:

Village of Neustadt,
P. O. Dox 66,
Stephana Street:,
t'enstadt, Ontario.
NG 2M0

for the use and operation of a 1.2 hectare landfilling site within
a total area of 3.74 hectares

all in accordance with the follawing plans and specifications; Plan of nperation
anl drawing iszsued by the Owen Sound District Cffice on
April 17, 1975 to the Village of MNeustadt and approved by
Council in a letter dated April 1B, 1975.
Located: )

Part of Lot 3, Concession 14,

Nanover Poad Rast,

Village of Neustadt, County of Grey
which includes the use of the site only for the disposal
ol the following categories of waste (NOTE: Use of the site far additional calegories of
wastes requires a new application and amendments to the Provisional Certificate of
Approvall  pomestic and commercial wastes

and subject to the fallowing conditiens:

1) Murning of any waste other than segregated brush and
clean wood wastes igs prohihited. 5

2} Nccess to the hurning area by the public and other
unauthorized personnel will be prohibited when burning
is carried out.

3)  Supervision of the burning operation shall be provided
hy the operating authority.

1) N consulbant's repoct oublining the hydrogeological
characteriskics and any remaining capacity available
for Curkher lamidfilling at this waste dispnsal site
shall be submitbted to “ha Owen Sound Districk Office
nf the Ministry af the Pnvironment by no later than
June 1, 1987 in order to allow for any furrther waste
Aisposal operationg to he conducted at this sita

)eyon‘d that date.
! ; _/;/: o /
. A S L .-}’ Pt e . 4

Dated this 2% day of - ... Qiteetne, Secuon 30
Snviroringnial Prarection Act
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You are hereby notified

&

NOTICE

TO: Village of Neustadt Ny
P. O. Box 66

Stephana Street

Neustadt, Ontario

that Provisional Certificate of

Approval MNo. A261001 has been issued to You subject to the

conditions ocutlined therein.

The reasons for the imposition of these conditions are as

follows:

1) The reason for Condition 1 is that the burning of wastes
other than Segregated brush, lumber, and clean wood results
in unacceptable emissions of air contaminants and may

Present a hazard to the
Create a nuisance.

health of nearby persons or may

2) The reason for Conditions 2 and 3 is that restricted access

ta the burning area and

adequate supervision are raquired to

ehsure that burning is carried out in a proper manner under
the proper conditions and only the proper types of waste are

burned, The use and ope
conditions may create a
to the health or safety

J) The reason for Condition
consultant's report is ¢
estimated that the remai
this site is very limite

You may by written notice ser
Appeal Board within 15 days a
a hearing by the Board.

This Notice should be se

The Secretary

Envirenmental Appeal Board a
1l st. Clair Ave. West

5th Floor

Toronto, Ontario

M4V 1K7

2 7
Dated at ,»Lquazré;b~

ration of the site without theses
nuisance or may result in a hazard
of any person.

4 is that the completion of the
onsidered urgent because it is

ning available life exXpectancy of
d.

ved upon me and the Environmental
fter receipt of this Notice, require

rved upon:

The Director

nd Section 38 Environmental
Protection Act
Ministry of the Environment
985 Adelaide St. South
London, Ontario
N6E 1Vv3

#( . |
this /5 day of "/“_.-vé-f-_. 19 vf?.

P ‘\j (:_**“W

( ¥y

SR \ ;
Director
Section 3B Environmental
Protection Act

Ministry of the Environment
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3 Ministry Ministére Provisional Certificate  Approval for a
5 ol the de Waste Disposal Site
i Envi Environne g . , o
- i mEnl 4 Ca N aS et Certificat provisoire d’autorisation du
~ Onlano , AT . P
pa lieu d'elimination des deéchets
fi‘j‘ Provisional Cerlilicale of Approval No. A2610-01
T.'i 1 Certifical provisaire d'autorisation no
U!H Page ol
i page de

A .
‘ Under the Environmental Proleclion Act and the regulations and subject to the limitations thereol, this Provisional Certificate of
Appraval s 1ssued to:

Aux lermes de la Lot sur la prolection de 'environnement et des réglemants y alférents el sous réserve des resirictions qutsy

:' apphquent, ce Certilicat provisoire d'aulorisalion est déliveré a:
Fig Village of Neustadt
Y P, 0. Box 66
e Neustadt, Ontario
i NoG 2MO
2%
.‘-'*
%ﬁ for the closure of the landfilling site
'!{‘.

Located: Part Lot 3, Concession 14,
Hanover Road Eagt,
Neustadt, Ontario

e A
T

-

Subject to the following conditions:

e
=y iy
SRS

)
Tt

1) Final grading of the closed landfill site shall be completed by
July 31, 1992 in a manner acceptable to the Owen Sound District

Ll
e,

(%)
|
4’[.-,1

vt

3 Officer,

2 519
ﬁ 2) HMonitoring at the closed waste disposal site shall be carried éﬁ
%H out as directed in writing by the Owen Sound District Officer. %%
5

e

51 3) No further use of the closed waste disposal site shall be %%
13 permitted without the wriltten acceptance of the Owen Sound b
%ﬁ Cistrict Officer. :q
3 4
£in All in accordance with the: ol

ri-

i) Application feor Approval dated Auguat 5, 1981;

e v:-_ -
it
SRS

o ii) the Resolution of Council dated August 1, 1991;

Bl
.|[__}
R? iii) letter from Ms. MNoble dated Rugust 6, 1991 with the supporting %&
 §
ﬁﬁ information. %@
3 R.@
s ‘He
i b
&% #
i W
;Ei? -1}:3
i o
Jik 2
Dol %ﬁ
A (i
Wl -«
hid 813
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MR 'ilr'-
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e Dated tis — L day of et ﬁj«‘.{i&- w7 A TUAAS Ceene / Byt
}'.l-'.{ date ca Jjour de Director, Section AR '-‘:'1:{
1eh Environmental Prolechon Act g
a0 Dirgeteur, Secticn 38 i:;.'l.l!
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APPENDIX B:
CORRESPONDENCE



Miunistry of the Environmeat

Southwestern Region
Barre District Office

1580 20th StE

Owen Sound ON N4K 6H6
Bax: (519)371-2905
Telephone: (519) 371-6191

Ministére de PEnvironnement
Direction régionale du Sud-OQuest
Bureau du district de Barrie

1580 rue 20th E

Owen Sound ON N4K 6H6

Télécopieur: (519)371-2905
Téléphone : (519) 371-6191

o TR TR

,,.m

-+ —]

SEP U 8 ZUG_E_B_

e e

September 7, 2006

Mr. Ken Gould
Municipality of West Grey
402813 Grey Rd. 4

RR 2

Durham, ON, NOG 1RO

RE: Neustadt Landfill Annual Monitoring Report
Reference Number 5782-6D7MAF

Dear Mr. Gould:

We have received a copy of the report titled “Annual Monitoring Report, Municipality of West
Grey, Neustadt Landfiil” dated May 2006 and prepared by Henderson Paddon & Associates

Limited.

Staff from our technical support section have reviewed the report and provide the following
comments:

The site appears to be in compliance with the Reasonable Use guideline for chloride.
Background groundwater quality is poor, characterized by elevated levels of hardness, iron and
DOC. Two monitoring wells at the foot of the waste represent leachate impacts. The leachate is
relatively weak, and some elevated levels are observed in the downgradient boundary well, but
well within the RUG criteria. No surface water impacts were observed.

The report recommends two monitoring events for 2006, to be reduced to one event per year in
the fall for the following years. The ministry supports this recommendation since there appears
to be no need to maintain the current frequency of twice a year,

A number of additional recommendations are made in setcion 7.0 of the report which should be
implemented, including:

9 methane gas probes should be monitored only during the fall monitoring event;

° an annual monitoring report should be prepared and submitted to the MOE,;

° surface water sampling should be done following a rainfall event to avoid dry conditions;
° efforts to locate and properly abandon destroyed monitors should continue;

. protective casings for monitors GM2-3, 2-9 should be re-cemented,

o new waterra tubing should be installed at monitors GM’ﬂ'-B and OW6-3.

e



If you have any questions concerning the above, please contact the undersigned.

Yours truly,

Ian Mitchell , P.Eng.
District Engineer
Owen Sound Area Office

File Storage Number: SI GR WG C14 610

cc. Helmut Pfeiffer — MOE, Owen Sound
Theo Beukeboom — MOE, London
Brian Scott — Henderson Paddon, Owen Sound

IS I G I e S B A N |




RECOMMENDED LONG TERM MONITORING PROGRAM - 2007 & BEYOND

Municlpality of West Grey

Neustadt Landfill
101819 Sept. 11, 2006
Date Location Anaiytical Parameters
A WATER LEVELS GM2-3, GM2-9, GM3-7, GM3-12,
Fall GM5-3, OW4-3, OW6-3, TP1B-
a7
B SAMPLING Groundwater - GM2-3, GM2-9, GW(C - hardness, alkalinity, Cl,
Fall GM3-7, GM3-12, GM5-3, OW4-3, | conductivity, NH,(N), NO4(N),
Owse6-3 NO,(N), pH, sulphate, TDS, DOC,
sodium
Metals - iron, Ca, Mg
Pheno) - phenols, TKN
Fall Surface Water - $1, 52, S3 GWG - alkalinity, Cl, conductivity,
NH4(N), pH, phosphorus
Metals - iron
. Phenol - phenols
. Dissolved Oxygen (field)
C Fall Methane Gas - GM2-9, GM3-7

Duplicates: 1in 10 per water type (groundwater, surface water)
For analysis with Caduceon use Lab quote # QE030623

G:\2001\800\101819\2007\101819REC.LTM-2007 Onward.wpd




Ministry of the Environment and Ministadre de ’Environnement et de

Climate Change I’Actlon en matiére de changement
Southwastern Region climatique S o nta rl O
Owen Sound District Offica Direction réglonale du Sud-Ouest

3rd FIr Bureau du district d'Owen Sound
101 17th St 101 rue 17th, 3éme étage

Owen Sound ON N4K 0A5 Owen Sound ON N4K 0A5

Fax: (519) 371-2905 Télécopieur: (519) 371-2905

Tal: (519) 371-6191 Tél:(519) 371-6191

T

September 4, 2014 RECEIVE \
SEP 08 200

Mr. Ken Gould _ '\

Municipality of West Grey Tahat Bt laney g

402813 Grey Road # 4

RR #2

Durham ON NOG 1RO
Dear Mr, Gould,

RE: Neustadt Landfill Site 2013 Annual Monitoring Report

We have received a copy of the report titled “Annual Monitoring Report (2013), Neustadt
Landfill Site” dated May 29, 2014 and prepared by GM BluePlan Engineering Limited. Staff
from our technical support section reviewed the report and our regional hydrogeologist provides
the following comments:

The purpose of this review is to assess the hydrogeological aspects and compliance of the site
with the Reasonable Use Guideline (B7) (RUG).

Property and Site Setting

The site and compliance boundary should be clearly indicated in the report. We could not find
the 1991 supporting documents listed in the October 1991 approval in our files. Inthe 1975
application of Approval of a Landfill Disposal Site document, the area to be utilized for waste

disposal is 3 acres on a 9 1/4 acre site; dimensions which do not match the current situation. The
consultant should confirm the site and compliance boundaries for the site.

Monitoring and Report Program Objectives and Requirements
For clarity, the reference and a description of the monitoring program and any agreed upon

changes should be in the report. Since this information may be found in documents which are
not attached to the report, it would be helpful to have the information available,

Physical Setting (Geology/Stratigraphy and Hydrogeology)

While we appreciate that this site is small and has been closed since 1992, and that leachate is



likely attenuated, the conceptual site model for the site is very limited. The groundwater and
surface water interaction is also not well demonstrated.

In Figure 3, the water elevations in wells GM2-3 and GM2-9 are not presented as they are in
Table 1 of the Blue Plan Engineering report. If Wells GM2-3 and GM2-9 are considered to be
completed in separate aquifers, the conceptual model should reflect that.

Monitoring Program (MW location, frequency, field and lab parameters and analysis, ECA
requirements, procedures and methods, QA/QC, operational monitoring)

This site has 7 groundwater monitoring wells which are for the most part located near the
landfilling area. These monitoring wells are completed in the shallow overburden as well as in
the intermediate/deeper overburden. Water level monitoring and sampling occurs once a year in
the fall. The report indicates that groundwater samples are monitored for: pH, conductivity,
hardness, alkalinity, phenols, DOC, chloride, sulphate, nitrate, nitrite, ammonia, TKN and some
metals (calcium, iron, manganese and sodium). The current list of parameters for the
groundwater wells is too limited to allow the construction of a piper diagram. Additional
parameters, such as potassium and TDS should be added.

Monitoring Results (Historical data, flow, quality, leachate characterization, landfill gas,
control system monitoring)

Piper plots would assist in the interpretation of the water chemistry for the site. Using the 2002
analytical results, our hydrogeologist constructed a piper plot. Based on the 2002 data, our
hydrogeologist interprets GM3-12 to be on its own, GM5-3 and GM2-9 to be somewhat together
while the rest of the wells plot together. Monitoring well GMS5-3 is the well closest to providing
leachate characterization. It is constructed at the toe of the slope, however, it has a long screen
extending possibly over two stratigraphical units (or weathered vs unweathered). Therefore,
leachate sampled from this well may be diluted. A current piper diagram for the site is
recommended,

GM2-9 is used as a background well, however we regard its use with caution. Although the
water may be a upgradient of the landfill, it may not be representative of the shallow aquifer.

Based on the 2002 piper plot and on the current chemistry of well OW6-3, our hydrogeologist
does not necessarily agree that the water chemistry in that well is influenced by deeper water.
Apgain, the long screen straddling the stratigraphy might influence the chemistry of this well. In
addition, the data supporting the direction of the vertical flow is unsupported and should be
verified.

We could not locate the logs for monitoring wells GM4-3 and OW6-3 in the report,

The analytical results, especially in regards to metals, have drastically changed between 2012 and
2013. For example, iron was not detected in 2013. There has also been a change in consultant,
laboratory and sampling/filtration method (ie. field vs laboratory filtration). A discussion should
be provided in this regards.



Assessment, Interpretation and Discussion (flow direction, water quality, gas impact,
effectiveness of engineering controls, adequacy of the monitoring program, need for
contingency measures)

In the 2012 Annual Report, Genivar reported seeing a standpipe laying on the ground near
GM3-12 and GM3-7 during the 2011 monitoring program. At that time, the Consultant was
unable to locate the source of the casing. During our site visit of July 29th 2014, we also
observed a casing on the ground at the same location. As mentioned by Genivar, continued
efforts should be make to locate and properly abandon destroyed monitoring wells.

It would be helpful to know if well OW6-3 was repaired.

Reasonable Use Assessment

Using wells GM3-7, GM3-12 and OW6-3 in the assessment of Reasonable Use, the
exceedances were as follows:

Some of the chemistry is puzzling, particularly as it relates to nitrogen (not specifically organic
nitrogen). The integrity of the wells should be investigated and a discussion regarding the
presence of elevation nitrogen should be provided in the report.

We are not aware of a contingency plan and contingency measures relating to groundwater for
this site or a closure plan including a discussion regarding the contaminating lifespan of the site.
A closure plan should identify a trigger mechanism and contingency plan (ie. which wells, what
parameters, and what trigger levels for each parameter). 75% of the RUG is commonly adopted
as a trigger level. In the event that an exceedance of a trigger level is confirmed, actions will be
required to address the cause of the exceedance or to mitigate the situation. Our hydrogeologist
would further suggest selecting more than one parameter exceedance to trigger an action as well
as consultation with the MOECC to avoid getting a plan of action over parameters such as
alkalinity and hardness singularly.

Conclusion

This site does not currently meet the Reasonable Use Guideline, however the parameters for
which the site exceeds can, for the most part, be explained by background water chemistry. In the
documents reviewed, there is no predetermined mechanism by which exceedances ought to be
addressed.

Recommendations

¢ This annual report for this site could use another cross-section and a revised conceptual
site model.

» The wells need to be examined to ensure that they are properly maintained and also that
they provide meaningful information with respect to any potential impacts of this landfill
on the environment.



e Additional parameters should be added to the list of analytical parameters to assist in the
interpretation of the water chemistry.
The presence of nitrogen in the wells should be furthermore investigated.

e A closure plan should be provided for this site.
We do not agree with the Consultant's recommendation to reduce the frequency of
groundwater monitoring. Given the comments above, the landfill should continue to be
monitored yearly.

If you have any questions conceming this letter, please contact the undersigned at (519)
371-6191.

Yours truly,
A Y
Ian Mitchell , P.Eng.

District Engineer
Owen Sound District Office

File Storage Number: SI GR WG C14 610

cc. Helmut Pfeiffer, MOE, Owen Sound
M.D. Nelson, GM BluePlan, Owen Sound
Helene Pierard, MOE, London
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May 27, 2015
Our File: 213090

Ministry of the Environment and Climate Change
Owen Sound District Office

101-17th Street East, Third Floor

Owen Sound, ON N4K 0A5

Attention:  Mr. lan Mitchell, P.Eng.

District Engineer

Re;: Neustadt Landfill Report
Certificate of Approval No. A2610-01
(for the Closure of Landfilling Site)
Response to MOECC Comments

Dear lan,

This letter is written in response to correspondence from the Ministry of the Environment and Climate Change
(MOECC) to the Municipality of West Grey (dated September 4, 2014) which summarized comments from your
Regional Hydrogeologist pertaining to the Annual Monitoring Report (2013), Neustadt Landfill Site, dated May 29, 2014
and prepared by GM BluePlan Engineering Limited (GMBP). It is noted that the 2014 Annual Monitoring Report is
being submitted in conjunction with this response to comments and that several of the comments have been
addressed within the framework of the annual report. In particular, Sections 5 and 6 of the report have been revised to
include additional discussion regarding the groundwater system and water chemistry, including an analysis of influence
to water quality based on differing hydro-stratigraphic units.

Several of the comments not addressed within the Annual Monitoring Report are addressed as follows:

iil.

The closed landfill site was operated as a small rural landfill until 1992, with only 0.45 ha of the originally
approved 1.21 ha (3 acres) used for landfilling.

We concur that the Site and compliance boundary should be clearly indicated in the report. It is noted that the
approximate property boundary/compiiance limit is outlined and labelled on Figure 2 and Figure 4 in both the
2013 and 2014 Annual Reports.

As per the reviewers request, the reference documents related to the monitoring program and any agreed
upon changes are provided in Appendix B of the 2014 Annual Monitoring Report.

Potassium and total dissolved solids have been added to the list of parameters, as requested in the MOECC
Comments.

A more detailed assessment of the background groundwater quality (GM2-9), leachate characterization (GM5-
3) and defining characteristics of water quality associated with groundwater flow from the deeper overburden
(GM3-12) has been provided in the 2014 Annual Monlitoring Report. In additlon, a summary table comparing
the concentration ranges and averages for various indicator parameters for background groundwater quality,
leachate impacted groundwater, groundwater quality in the deeper overburden and groundwater quality in the
compliance well is provided as Table 6 in the 2014 Annual Report.

GUELPH OWERN SOUND  LISTOWEL KITCHENER i EXETER { HAMILTON GTA
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The well logs for OW4-3 and OW6-3 have been located in our archived files and have been included in
Appendix B of the 2014 Annual Monitoring Report.

Although iron concentrations appear to differ from those measured in samples obtained from the previous
consultant, further evaluation is not provided as we cannot comment on the actual sampling methodology and
field protocols used by others. lron is not considered a reliable indicator parameter on its own since it is
considered ubiquitous in the subsurface and its concentration in groundwater is controlled by pH and redox
conditions. Furthermore, iron is not considered to be a primary indicator parameter, therefore further
assessment of these results is considered to be redundant. The use of several more reliable indicator
parameters is considered to provide the key information in the assessment.

The reviewer states that ‘continued efforts should be made to Jocate and properly abandon destroyed
monitoring wells’. Although not stated in the Annual Report, as part of all on-going monitoring programs
conducted by GMBP for all landfill sites, it is assumed that continued efforts are being made to locate and
praperly abandon destroyed monitoring wells, where applicable, including at the Neustadt Landfill site. This is
considered to be part of the standard monitoring protocol.

The broken hinge on OW86-3 will be scheduled to be repaired in the fall of 2015,

We continue to recommend a reduced monitoring program frequency for this site. It is our opinion that the Neustadt
landfill site poses very little regulatory “risk”, and believe that it is past its peak leachate generation stage and nearing
the end of its monitoring period. in addition, we believe that it would be prudent to give weight to (i) the nature of site,
such as its size and historical fill rate; (ii) previous studies and reports; and (jii) historical MOE involvement during the
review process. Key factors contributing to a “holistic” review of the landfill site include:

The landfill site closed in 1992, i.e., 23 years ago;

The site operated as a small/local landfill with a 0.45 ha footprint,

The fill rate to achieve closure would have been relatively small and likely extended over 20 years;

Several different professionals, under separate scopes of work, have consistently had the opinion that the site

meets the Reasonable Use Concept and that off-site impacts are not expected. In particular, the 1990

Hydrogeologic Assessment (Morrison and Beatty), concluded that no off-site impacts were anticipated at that

time. Pastreporting, Site reviews and MOECC correspondence that support these findings have included, but

are not limited to, the following documents:

i. Hydrogeologic Report, Phase Ii, Village of Neustadt Landfill (Morrison Beatty, August 1990),

ii. Correspondence addressed to Mr. Ken Gould, Municipality of West Grey, prepared by Theo Beukeboom,
MOE London, dated September 7, 2006; Re. Neustadt Landfill Annual Menitoring Report.

iii. Anpual Monitoring Report 2008, Municipality of West Grey, Neustadt Landfill (Henderson, Paddon and
Associates Limited, May 2007);

iv. Correspondence addressed to Mr. Ken Gould, Municipality of West Grey, prepared by Alison Munro, MOE
London, dated September 18, 2007; Re. Neustadt Landfill Annual Monitoring Report.

v. Annual Monitoring Report 2007, Municipality of West Grey, Neustadt Landfill, (Henderson, Paddon and
Associates, May 2008);

vi. D-4 Study for the Closed Neustadt Landfill Site, Part Lot 3, Concession 14, Municipality of West Grey,
(Gamsby and Mannerow Limited, June 2008);

vii. Letter Report addressed to Mark Turner, Corporation of the Municipality of West Grey, prepared by B.
Benson, Henderson, Paddon and Associates Limited, dated May 5, 2008; Re. Results of Methane
Manitoring, Former Village of Neustadt Landfill Site.

Groundwater quality at well GM5-3 located directly downgradient of the fill area shows only minor leachate

influence at this time;

The MOE has been involved with the site during its development, closure and post-closure periods,

It is reasonable to expect that the contaminating lifespan for the Neustadt landfill is passed,
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e Based on the nature of the landfill (including consideration of waste placement mostly older than 25 years) and
the analytical data collected to date, it is reasonable to expect that the water quality would either be at a stasis,
or more likely improving; and

« Since the water quality at the property boundary meets the RUC, the water quality downgradient of the landfill
is not getting worse (and likely improving), it only follows that the site will continue to meet the RUC with water
quality likely improving with time.

As such, we believe it is practical to continue with phasing out the monitoring program and maintaining the established
development controls for the site. Further, we believe that this approach is consistent with the approach accepted for
many small, closed, former municipal landfill sites.

in closing, while we concur with several of comments/requests provided by the MOECC, we continue to recommend

the reduced monitoring schedule for the Neustadt Landfill site.

Yours truly,

GM BLUEPLAN ENGINEERING LIMITED

——
e

Per:
4’// 7
z L

Matthew Nelson, M.Sc. P. Eng. P. Geo.
MN/an
Encl.

cc: Ken Gould, Municipality of West Grey
File No. 213090
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May 17, 2016
Cur File: 213090

Township of West Grey
#402813 Grey Road #4
R.R. #2

Durham, ON NOG 1R0

Attention: Mr. Ken Gould

Re:, Neustadt Landfill Report (2015)
Cetrtificate of Approval No. A2610-01
(for the Closure of Landfilling Site)

Dear Ken,

Please find enclosed two copies of the Annual Monitoring Report (2015) for the closed Neustadt Landfill Site. As
requested by the MOECC, a copy of the Monitoring and Screening Checklist, inciuded in the Monitoring and Reporting
for Waste Disposal Sites Groundwater and Surface Water Technical Guidance Document (MOECC, 2010) has also
been enclosed with the annual report. It should be noted that the attached checklist is not intended to replace the
Annual Monitoring Report, but rather provide a general summary of the annual findings. Consedquently, for details
regarding the annual monitoring program and site operations, please refer directly to the report.

In general, the environmental monitoring results are consistent with the results from previous years, which indicate that
there is no leachate influence being measured in the wells located onsite and that the Reasonable Use Guideline
continues to be met. Since the findings of the annual monitoring program continue to indicate that there are no
leachate related impacts and the water quality results are generally consistent with background conditions, we continue
to recommend a reduced monitoring program frequency for this site.

As previously stated, it is our opinion that the Neustadt landfill site poses very little regulatary "risk”, and we believe that
it is past its peak leachate generation stage and nearing the end of its monitoring period. In addition, we believe that it
would be prudent to give weight to (i) the nature of site, such as its size and historical fill rate; (i) previous studies and
reports; and (iii) historical MOE involvement during the review process. Key factors contributing to a "holistic” review
of the landfill site include:

The landfill site closed in 1992, i.e., 24 years ago;
The site operated as a small/local landfill with a 0.45 ha footprint;
The fill rate to achieve closure would have been relatively small and likely extendsed over 20 years:
Several different professionals, under separate scopes of work, have consistently had the opinion that the site
meets the Reasaonable Use Concept and that off-site impacts are not expected. In particular, the 1990
Hydrogeologic Assessment (Morrison and Beatty), concluded that no off-site impacts were anticipated at that
time. Past reparting, Site reviews and MOECC correspondence that support these findings have included, but
are not limited to, the following documents:
i. Hydrogeologic Report, Phase |l, Village of Neustadt Landfill (Morrison Beatty, August 1990};
ii. Correspondence addressed to Mr. Ken Gould, Municipality of West Grey, prepared by Theo
Beukeboormn, MOE London, dated September 7, 2008; Re. Neustadt Landfill Annuai Monitoring Report.
ii. Annual Monitoring Report 2006, Municipality of West Grey, Neustadt Landfill (Henderson, Paddon and
Associates Limited, May 2007);
jv. Correspondence addressed to Mr. Ken Gould, Municipality of West Grey, prepared by Alison Munro,
MOE London, dated September 19, 2007; Re. Neustadt Landfill Annual Monitoring Repart.
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v. Annual Monitoring Report 2007, Municipality of West Grey, Neustadt Landfill, (Henderson, Paddon and
Associates, May 2008);

vi. D-4 Study for the Closed Neustadt Landfill Site, Part Lot 3, Concession 14, Municipality of West Grey,
(Gamsby and Mannerow Limited, June 2008),

vii. Letter Report addressed to Mark Turner, Corporation of the Municipality of West Grey, prepared by B.
Benson, Henderson, Paddon and Associates Limited, dated May 5, 2008; Re. Results of Methana
Monitoring, Former Village of Neustadt Landfill Site.

¢ Groundwater quality at well GM5-3 located directly downgradient of the fill area shows only minor leachate
influence at this time;

¢ The MOE has been involved with the site during its development, closure and post-closure periods;

* Itis reasonable to expect that the contaminating lifespan for the Neustadt landfill is passed;

» Based on the nature of the landfill (including consideration of waste placement mostly older than 26 years) and
the analytical data collected to dats, it is reasonable to expect that the water quality would either be at a stasis,
or more likely improving; and

» Since the water quality at the property boundary meets the RUC, the water quality downgradient of the landfill
is not getting worse (and likely improving), it only follows that the site will continue to meet the RUC with water
quality likely improving with time,

As such, we believe it is practical to continue with phasing out the monitoring program and maintaining the established
development controls for the site. Further, we believe that this approach is consistent with the approach accepted for
many small, closed, former municipal landfill sites.

| trust that this is sufficient for your records at this time. Please do not hesitate to contact me if you have any
questions, or should you wish to discuss this further.

Yours truly,
GM BLUEPLAN ENGINEERING LIMITED
Per:
"

= Z_ P
Matthew Nelson, M.Sc. P. Eng. P. Geo.
MN/an
Encl.

cc: Mr. lan Mitchell, P.Eng., Ministry of the Environment & Climate Change
File No. 213090
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101 17" St, E,, 3" Floor 101, 17e rue Est, 3o &tage {/

Owen Sound, ON N4K 0AS QOwen Sound ON N4K 0AS

Tel': 519 371-2901 Tél.: 519 371-2801

Fax: 519 371-2906 Télée.: 519 371-2905

September 7, 2016

Mr. Brent Glasier
Municipality of West Grey
402813 Grey Road # 4
RR#2

Durham ON NOG 1R0

Dear Mr. Glasier,

Re;  Neustadt Landfill Site 2015 Annual Monitoring Report
MOE File: SIGR WG C14 610

We have received a copy of the report titled “Annual Monitoring Report (2015), Neustadt
Landfill Site” dated May 2016 and prepared by GM BluePlan Engineering Limited. Staff from
our technical support section reviewed the above report and our regional hydrogeologist provides
the following comments:

The purpose of this review is to assess the hydrogeological aspects and compliance of the site
with the Reasonable Use Guideline (B7) (RUG).

Property and Site Setting
The compliance boundary to the site should be clearly indicated in the figures of the report.

As mentioned in Ministry’s letter dated September 4, 2014, the dimensions of the landfill
property in the 1975 application for Approval document do not match that of reported on page 1
of the report. A letter from GM Blue Plan dated May 27, 2015 indicates that the site only 0.45 ha
of the original 1.21 ha was used. Whether the approved property size was 2.9 ha or 3.74 ha is
important for the ECA and should be confirmed.

Physical Setting (Geology/Stratigraphy and Hydrogeology)

The conceptual site model is very limited and given the hydrogeological complexity of the site,
additional information is required. Additional cross-sections should be provided in the report to
help illustrate the groundwater movement between the different hydrogeological units and the
resulting groundwater chemistry.

Of note, the hydrogeological study (Morrison Beatty, 1990) which is quoted in the Annual
Monitoring Report provides useful information with respect to hydrogeology and geochemistry.
Furthermore, the report offers some insight about the depth of the trenches, where waste was
deposited, and the groundwater levels within the waste.



Monitoring Results

Table 3 - "ISW" — We are assuming means insufficient water.
Assessment, Interpretation and Discussion

It would be helpful to have more than 3 parameters graphed for each well.
Reasonable Use Assessment

Using wells GM3-7, GM3-12 and OW6-3 in the assessment of Reasonable Use, the exceedences
were as follows:

Year _ = 2015 - B
| RUG GM3-7 GM3-12 OW6-3
alkalinity 392 250 67 490
hardness | 326 340 1600 630
sulphate 278 69 1400 150

pDocC | 35 0.68 14 &5
TDS L 423 354 2220 696

The site does not currently meet the Reasonable Use Guideline, however the parameters for
which the site exceeds can, for the most part be attributed to the influence of deeper groundwater
and to background conditions. In the documents MOECC reviewed, there is no predetermined
mechanism by which exceedences ought to be addressed. A revised ECA and a closure plan may
be helpful to all parties.

Despite the explanation in the report attributing the presence of nitrate and nitrite in some of the
wells to background (p.10), our hydrogeologist still have some uncertainty about the integrity of
the wells. This is aggravated by the fact that the construction standards (sealing of the annular
space) aren't consistent with today's requirements and that the ministry has no information with
regards to how the old wells were abandoned (plugged and sealed).

Conclusions and Recommendations

The ministry does not agree with the proposal of the Consultant to reduce the monitoring and
reporting to once every 5 years. There are still some uncertainties about this site. If the
conceptual site model is revised and a couple of rounds of enhanced monitoring of the leachate
wells is undertaken, we may consider reducing the monitoring and reporting to biannual.
We note that the gas probes appear to be installed in monitoring well annular space and screened
in unidentified material. Proper construction of the gas probes should be confirmed to ensure
sample results are valid.




If you have any questions concerning this letter, please contact the undersigned at (519) 371-
6191.

Sincerely,

A Y

Tan Mitchell
District Engineer
Owen Sound District

ce. Helmut Pfeiffer, MOE, Owen Sound
M.D. Nelson, GM BluePlan, Owen Sound
Helene Pierard, MOE, London
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March 9, 2018
Qur File: 213090

Ministry of the Environment and Climate Change
Owen Sound District Office

101 17" Street East (3" Floor)

Owen Sound, ON N4K 0A5

Attention: Mr. lan Mitchell
Re: Neustadt Landfill Site

Annual Monitoring Report (2017) and
Response to MOECC Comments
ECA No. A2610-01

Dear lan;

Please find enclosed two copies of the Annual Monitoring Report for 2017 for the closed Neustadt Landfill Site. This
report is being submitted on behalf of the Municipality of West Grey to fulfill the requirements of the Environmental
Compliance Approval No. A2610-01 (ECA). A copy of the completed Monitoring and Screening Checklist included in
the Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water Technical Guidance
Document (MOECC, 2010) has also been enclosed with the report as per the MOECC's request. It should be noted
that the attached checklist is not intended to replace the Monitoring Report, but rather provide a general summary of
the findings. Consequently, for details regarding the annual monitoring program and site operations, please refer

directly to the report.
RESPONSE TO MOECC COMMENTS (dated September 7, 2016)

MOECC comments pertaining to the 2015 Annual Monitoring Report for the Site were provided in correspondence
dated September 7, 2016. No additional MOECC comments pertaining to the 2016 Annual Report were provided
during the reporting year. Comments are addressed on a point-by-point basis below with reference to those provided
within the letter and are also addressed in the report, where applicable. A copy of the correspondence is provided in
Appendix B of the Report.

Property and Site Setting
Comment 1:

The reviewer states that the compliance boundary to the Site should be clearly indicated in the Figures of the report’.
The compliance boundary is clearly outlined on Figure 2 and Figure 4, and is labeled as the ‘approximate property
boundary/compliance limit'.

Comment 2

The Ministry suggests that the dimensions of the landfill property in the 1975 Application for Approval document do not
match that reported in the recent Annual Reports. Although the area of the Site, referenced in the previous approvals,
suggest that the Site area was 3.74 hectares, our records continue to suggest that the total site area at this time is 2.9
hectares. The compliance limits for the 2.9 hectare area are outlined in the Figures provided.
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Although the Site area is less than that originally approved, on-going monitoring and reporting for the site continues to
suggest that compliance of the site with respect to the Reasonable Use Guidelines is being achieved within the 2.9
hectare area. These findings are consistent with the conclusions of the Morrison Beatty Report which, in 1990,
concluded that ‘the current impact of the landfill on water quality is negligible. This study identified no significant
degradation of downgradient surface water or groundwater and no evidencs of off-site leachate effects’. This
conclusion was based on an assessment from the same monitoring network that was limited to monitoring within the

2.9 hectare area.

Physical Setting (Geology/Stratigraphy and Hydrogeoloqgy)

Comment 3:
The reviewer states ‘that the conceptual model is limited and given the hydrogeological complexity of the Site,

additional information is required’. Based on further review of the available information, and consistent with the
assessment provided in the Hydrogeological Study prepared by Morrison Beatty (August 1990), it is our understanding
that the conceptual model for the site is relatively simple. However, in recognition of the reviewers concerns, a more
detailed description of the Site geology and hydrogeology, with specific reference to the Hydrogeologic Report
prepared by Morrison Beatty (August 1990), was provided in the 2016 Annual Report and is included in the 2017
Annual Report. Furthermore, in order to provide additional clarity, the interface between the shallow silt unit and the
underlying Elma till unit identified at three locations in previous borehole logs for the Site (i.e. OW-1, OW-2 and OW-3,
Morrison, Beatty Ltd.), has been depicted in the Cross-Section provided in the Report (Figure 3).

While it is recognized that Morrison Beatty identified some additional overburden units not referenced in the summary
provided in the Annual Report, these were limited in extent, and were deemed to have no influence on the cverall
groundwater flow regime for the Site. Based on the MOECC reviewer comments, it appears that the reviewer is under
the impression that the conceptual model for the site is complicated by a series of different hydrogeological units.
Should the Site geology, and its overall effect on the groundwater flow regime, continue to be considered over-
simplified, additional detail, with specific reference to the different hydrogeological units and their relative influence on
the overall conceptual model/groundwater flow regime for the site is requested.

Comment 4:

The reviewer states that the Report (i.e. Hydrogeological Study, August 1990) ‘offers some insight about the depth of
the trenches, where waste was deposited and the groundwater levels within the waste’. In order to address this
comment, a copy of the report, in its entirety, was requested by GMBP from the MOECC. Based on the additional
information obtained from Sections 1 and 2, which were not previously in GMBP’s files, refuse placement occurred in 6
meter deep trenches. As a result, Morrison Beatty estimated that the thickness of saturated refuse was approximately
2 meters. The Cross-Section has been updated to depict the vertical extent of waste placement (i.e. 6 meters) and the
Report has been updated to reflect these findings. It is however noted, that the limits of landfilling shown on the
Figures provided (i.e. Plan View) continue to reflect the findings of the Test Pit investigations completed by Bumside on

May 19, 2005.

Monitoring Results

Comment 5:
ISW = Insufficient Water, as described in the Notes provided in Table 3 and Table 4.
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Assessment and Interpretation

Comment 6:
As requested, additional parameters including hardness, sodium, sulphate, potassium and ammonia have been added

to the groundwater quality graphs provided in the appendices.

Reasonable Use Assessment

Comment 7:
The reviewer concurs with the interpretation provided in the Annual Report, which generally states that while the site

does not currently meet the RUC, the exceedances can, for the most part, be attributed to the influence of deeper
groundwater and to other factors, including background conditions. The reviewer indicates that ‘there is no pre-
determined mechanism by which exceedances ought to be addressed. A revised ECA and a closure plan may be

helpful’.

As previously stated, it is our opinion that the Neustadt Landfill Site poses very little regulatory “risk”, and we believe
that it is past its peak leachate generation stage and nearing the end of its monitoring period. Furthermore,
groundwater quality shows stable to decreasing concentration trends and there is no evidence of recent or historical
impacts to surface water related to the landfill. Therefore, it is our opinion that for a closed landfill site which is past its
peak (yet minimal) leachate generation period, there would be no benefit gained from the establishment of a
predetermined mechanism (i.e. a Trigger Mechanism and Contingency Plan) by which exceedances would be

addressed.

In addition, with respect to the on-going request for a Closure Plan, and as stated in recent Annual Reports - Based on
the issuance of an Approval for the closure of the landfilling sife, it is understood that final closure of the Neustadt
Landfill Site was completed in consuitation with the MOECC and as per the standard landfill closure practices (i.e.
Closure Plans and/or documentation) that were applicable at that time (i.e. the early 1990’s).

Comment 8:

The reviewer continues to be concerned about the on-going detection of nitrate and nitrite at the upgradient monitoring
locations GM2-3 and, to a lesser degree, GM2-9. While the reviewer's concerns pertaining to the well integrity are
addressed below, in terms of the overall purpose of the monitoring and reporting program, these concentrations are
interpreted to be directly related to the agricultural fields located upgradient of the Site and are typically not detected at
the on-site monitoring locations. As a result, these local nitrate and nitrite concentrations have no bearing on the

overall evaluation of Site compliance.

In 1989, a total of nine monitoring wells were initially installed at the Neustadt Landfill Site by Morrison Beatty
Consulting Engineers. As seven of these original monitoring locations were found to be vandalized in 1993, (i.e.
missing and/or destroyed), monitoring well replacement and abandonment was arranged. Following consultation with
the MOECC, GMBP (formerly Gamsby and Mannerow) installed 5 new/replacement monitoring wells, including GM2-3,
GM2-9, GM3-7, GM3-12 and GM5-3 in June 1994. Where possible (i.e. at OW3), the wells locations were filled with
bentonite in order to properly seal them off. The remainder of the previous well locations could not be located and
could therefore not be properly abandoned (i.e. plugged and sealed). However, based on the site conditions and the
likelihood that the remaining holes from the vandalized wells would have likely collapsed within the 25-year period
following their removal, it is unlikely that these would provide a conduit for nitrate/nitrite-impacted surface water that

would have an appreciable impact on groundwater quality.

Furthermore, the reviewer questions the integrity of the upgradient replacement wells. These wells include a bentonite
seal at the surface and, where applicable, above the sandpack surrounding the screen. It is unclear how the ‘sealing
of the annual space’ would effect the interpretation of nitrate/nitrite concentrations upgradient of the Site. However, in
order to clarify the well construction, the annular space was backfilled with native material during construction. In order
to address comments pertaining to gas probes installed in monitoring wells annular space, these probes were
screened within the backfilled native materials and gas readings obtained from these wells are considered to be valid.

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA
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Comment 9.
The MOECC’s position that additional reports (i.e. a Closure Plan and Trigger Mechanism and Contingency Plan), an

updated ECA, and on-going annual monitoring and reporting is needed continues to be contrary to GMBP's opinion
that the Neustadt Landfill site is past its peak leachate generation stage (which was minimal at its peak), poses very
little regulatory risk and is nearing the end of its monitoring period. Again, based the most recent Approval for closure
of the landfill, Site closure was completed in consultation with the MOECC and was completed as per the standard
landfill closure practices that were applicable at that time. As discussed, GMBP's interpretation is consistent with
historic reports which suggested no off-site impacts are evident.

In order to more efficiently address the MOECC concerns, it is proposed that a workplan be developed in consultation
with the MOECC. The workplan would outline the location and depth of two to three monitaring locations which could
be used to confirm compliance along the existing downgradient compliance boundaries. It is assumed that annual
monitoring from the expanded monitoring network for a period of two years could then be used to provide the level of
certainty required to reduce the annual sampling and reporting frequency to reflect that of a closed landfill with

negligible impacts (i.e. one every five years).

I trust this is sufficient for your use at this time. Please do not hesitate to contact me if you have any questions.
Yours truly,

GM BLUEPLAN ENGINEERING LIMITED
Per:

M e

AW. Bringleson, B.E.S., C.E.T.

- e
Matthew Nelson, P.Eng., P.Geo.
Encl.

cc: Brent Glasier, Municipality of West Grey
File No. 213090
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APPENDIX C:
AVAILABLE BOREHOLE LOGS AND WELL INSTALLATION DETAILS
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Borehole ID: OW8-3(S)

PAGE 1 OF 1

CLIENT _Municipality of Wast Grey

PROJECT NAME _Neustadt Landfill

PROJECT NUMBER _213090

PROJECT LOCATION _Conc. 14, Part Lot 3, Hanover St

DATE COMPLETED _2019/07/24

CONTRACTOR _London Soil Test

LOGGED BY _JW

METHOD _Hollow Stem Auger

WELL CONSTRUCTION _0.05m @ PVC

NOTES _Double cased MW with 0.05m @ PVC and 0.07m @ PVC
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Borehole ID: OW8-5(D)

PAGE 1 OF 1
=
(€BlucigEly
IMGINEERING
CLIENT _Municipality of West Grey PROJECT NAME _Neustadt Landfill
PROJECT NUMBER 213090 PROJECT LOCATION _Conc. 14, Part Lot 3, Hanover St
DATE COMPLETED _2019/07/24 CONTRACTOR _London Soil Test
LOGGED BY _JW METHOD _Huollow Stem Auger
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Borehole ID: OW9-3

@ BlueElg! Rt

ENGINEERING

CLIENT _Municipality of West Grev PROJECT NAME _Neustadt Landfill
PROJECT NUMBER _213090 PROJECT LOCATION _Conc. 14, Part Lot 3, Hanover St
DATE COMPLETED _2019/07/24 CONTRACTOR _london Sail Test
LOGGED BY _JW METHOD _Hollow Stem Auger
WELL CONSTRUCTION 0.05m @ PVC NOTES _Double cased MW with 0.05m & PVC and 0.07m @ PVC
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Borehole ID: OW7-3
PAGE 1 OF 1
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ENGINEERING
CLIENT _Municipality of West Grey PROJECT NAME _Neustadt Landfill
PROJECT NUMBER 213090 PROJECT LOCATION Conc. 14, Part Lot 3, Hanover St
DATE COMPLETED _2019/07/24 CONTRACTOR _London Soil Test
LOGGED BY _JW METHOD _Hollow Stem Auger
WELL CONSTRUCTION 0.05m @ PVC NOTES _Double cased MW with 0,05m & PVC and 0.07m @ PVC
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APPENDIX D:
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
(TABLES & GRAPHS)
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Historic Groundwater Quality Data
Neustadt Landfill Site

ow4-3
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
7l oc NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO
RUC 392 NV NV 127 NV 35 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Mar-89 215 0.305 97.6 12 853 2.6 418 0.04 422 0.1 0.01 7.90 0.0085 4.9 20 260 0.67
May-93 214 0.378 138 9.4 992 1.6 547 0.15 48.7 0.1 <0.01 7.67 <0.001 0.73
Jul-01 204 0.31 130 8.6 996 1 567 1.2 58.9 24 <0.1 7.52 <0.001 0.61
Oct-01 215 0.08 121 7.7 942 2 490 0.16 45.7 0.7 <0.1 7.63 <0.001 273 0.25 596
Jun-02 220 0.35 124 8.3 999 <0.5 508 1.39 48.2 <0.1 0.3 7.30 <0.001 16.1 194 0.53
Oct-02 224 0.41 123 8 936 0.6 495 1.49 45.5 0.1 <0.1 8.26 <0.001 15.5 346 0.57 678
May-03 211 0.12 130 8.7 928 0.5 524 0.19 48.5 <0.1 <0.1 7.78 <0.001 18.1 334 0.6 668
Sep-03 212 0.44 127 8.2 960 5 514 1.33 47.9 0.1 <0.1 7.82 <0.001 17.8 335 0.45 667
Apr-04 207 0.41 130 8.1 985 0.5 517 0.86 471 <0.1 <0.1 7.62 <0.001 17.3 337 0.5 665
Sep-04 219 0.35 127 7.3 975 0.5 524 1.83 50 0.1 <0.1 8.21 <0.001 17.3 348 0.51 684
Apr-05 214 0.39 132 8.2 988 0.7 535 1.09 50.1 <0.1 <0.1 8.47 <0.001 16.6 310 0.55
Sep-05 169 0.44 121 8.4 956 6.3 494 0.172 46.6 <0.1 <0.1 7.34 <0.001 16.2 290 0.48 584
Apr-06 212 0.4 132 8.4 965 1 533 0.77 49.3 <0.1 <0.1 7.78 <0.001 17.3 330 0.54 667
Sep-06 229 0.39 137 8.3 941 2.3 542 1.73 48.6 0.1 <0.1 7.46 <0.001 16.8 330 0.47 687
Nov-07 220 0.41 125 7.9 944 14 501 1.71 46.2 <0.1 <0.1 7.24 <0.001 17.2 330 0.87 662
Nov-07 216 0.41 123 7.8 1100 2.4 497 1.71 45.9 0.1 <0.1 7.41 <0.001 16.8 320 0.8 653
Oct-08 218 0.44 127 8.1 962 1 493 1.58 426 <0.1 <0.1 7.59 <0.001 16.5 320 0.5 648
Sep-09 222 0.35 131 7.4 925 0.8 529 1.43 48.8 <0.1 <0.1 7.26 <0.001 17.2 290 0.41 632
Sep-09 221 0.36 130 7.7 944 0.9 525 1.42 48.5 0.1 <0.1 7.33 <0.001 171 280 0.42 621
Nov-10 224 0.39 111 8 944 0.9 473 2.27 47.6 0.1 <0.1 7.16 <0.001 12.5 319 0.74 637
Nov-10 215 0.38 109 8 967 0.9 467 2.25 47 0.1 <0.1 711 <0.001 12.2 319 0.72 629
Nov-11 214 0.43 129 7.5 975 1.7 544 1.48 53.6 <0.1 <0.1 7.72 <0.001 16.2 307 0.56 647
Sep-12 211 0.42 145 7.6 985 0.90 583 1.4 53.6 0.2 <0.1 7.86 <0.001 19 305 0.53 661
Nov-13 220 0.06 120 9 960 0.69 500 <0.1 47 0.3 <0.01 7.97 <0.001 17 300 0.21
Nov-14 210 0.25 140 9 980 0.96 540 <0.02 49 0.25 0.032 7.99 <0.001 2 19 310 0.24 692
Nov-15 210 <0.050 140 9.1 970 1.1 550 <0.02 50 0.18 0.055 7.90 <0.001 2 20 310 <0.50 682
Oct-16 220 0.47 130 8.9 970 14 520 <0.02 48 0.98 0.192 7.88 <0.001 2 19 310 0.74 690
Nov-17 220 0.15 130 8.6 960 0.80 540 <0.02 50 0.21 0.024 7.86 <0.001 2 19 320 0.22 615
Nov-18 210 0.062 130 8.9 930 0.71 510 <0.02 46 0.33 <0.01 7.80 <0.001 2 18 300 0.11 590
Nov-19 210 0.099 130 8.2 930 0.54 520 <0.02 48 0.25 <0.01 7.98 <0.001 2 18 300 0.11 700
Oct-20 220 0.86 120 8.7 950 0.99 490 <0.02 47 0.55 0.258 7.86 <0.0010 2 16 290 0.96 630
Nov-21 220 0.34 120 7.7 940 0.58 480 <0.02 44 0.12 0.066 7.88 <0.0010 2 16 280 0.41 625
Sep-22 200 0.33 130 9.1 940 0.7 520 <0.02 47 <0.10 0.03 8.01 <0.0010 2 17 300 0.52 625
Average 214 0.34 127 8.4 960 1.3 515 0.84 48 0.24 0.060 7.71 <0.001 2.29 171 306 0.52 649
Std. Dev. 10 0.15 9 0.8 38 1.3 32 0.78 3.1 0.44 0.065 0.33 NA 0.92 1.7 30 0.21 32
Notes:

ONOOLON =

File No. 213090

GM BluePlan Engineering Limited

ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
NA = Not Applicable or Not Analyzed
Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
* indicates outlier interpreted as sample or lab error.

Values reported as less than detection limits used as %: detection limit for calculation of averages and plotting.
Values in bold are greater than the Reasonable Use Criteria.
Shaded values are greater than the ODWS.
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Historic Groundwater Quality Data
Neustadt Landfill Site

oweé6-3
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
7l oc AO AO 0G AO MAC MAC 0G AO AO AO
RUC 392 NV NV 127 NV 35 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Mar-89 249 0.105 222 35.5 1390 8.9 734 0.14 435 <0.1 0.01 7.62 0.002 3.6 19.5 480 0.32
May-93 271 0.169 287 33.2 1560 2.2 929 0.14 51 0.1 <0.01 7.36 0.004 0.54
Jul-01 320 0.15 195 28.9 1245 2 647 1.12 38.7 0.6 <0.1 7.37 <0.001 0.5
Oct-01 298 0.19 234 27 1433 6 788 3.21 49.5 <0.1 <0.1 7.35 <0.001 511 0.6 1028
Jun-02 345 0.19 188 19.6 1188 5.6 637 0.56 40.7 0.5 <0.1 7.08 <0.001 20.3 272 0.65
Oct-02 306 0.13 208 32.4 1210 3.7 693 0.83 421 0.1 <0.1 7.92 <0.001 24.4 385 0.53 883
May-03 318 0.41 182 32.6 1080 3.9 616 0.06 39.2 0.1 <0.1 7.67 <0.001 22.7 306 0.55 780
Sep-03 375 0.18 198 36.3 1290 <1 692 0.989 48 0.1 <0.1 7.73 <0.001 24.3 350 0.58 888
Apr-04 327 0.09 169 31.4 1080 2.7 577 0.965 37.4 <0.1 <0.1 7.58 <0.001 216 244 0.71 701
Sep-04 432 0.21 178 27.6 1120 4.4 624 0.94 43.3 0.1 <0.1 8.14 <0.001 211 179 0.93 710
Apr-05 312 0.09 137 30.6 881 2.2 481 0.193 33.9 <0.1 <0.1 8.30 <0.001 19.1 164 1.47
Sep-05 342 0.17 200 34.3 1300 12.7 701 0.164 48.9 <0.1 <0.1 7.24 <0.001 25.3 350 1.53 866
Apr-06 308 0.07 170 27.1 965 4.2 578 0.041 37.5 <0.1 <0.1 7.48 0.002 19.8 204 3.91 643
Apr-06 302 0.07 169 27.2 971 2.9 577 0.036 37.5 <0.1 <0.1 7.64 <0.001 19.5 205 4.3 640
Sep-06 440 0.17 228 32.3 1260 6.7 773 0.685 49.7 <0.1 <0.1 7.23 <0.001 23.8 320 4.12 924
Nov-07 470 0.49 226 32.9 1440 7 779 0.972 52 0.1 <0.1 7.33 <0.001 25 300 3.15 930
Oct-08 442 0.3 200 31.8 1200 7.7 665 0.507 40.1 <0.1 <0.1 7.49 <0.001 20.7 240 4.27 804
Sep-09 475 0.26 241 20.7 1370 5.7 819 1.11 52.5 <0.1 <0.1 7.05 <0.001 21.6 310 6.54 941
Nov-10 512 0.09 141 4.1 1040 8 520 0.828 40.6 0.1 <0.1 6.93 <0.001 12.5 122 2.63 631
Nov-11 365 0.1 180 24.6 1160 6.3 642 0.495 46.9 <0.1 <0.1 7.51 <0.001 16.7 248 1.07 738
Sep-12 496 0.02 227 15.6 1390 5.9 796 0.033 55.7 0.2 <0.1 7.60 <0.001 22 206 2.83 832
Nov-13 340 0.097 130 22 890 4.7 470 <0.1 31 <0.1 <0.01 7.85 <0.001 16 110 1.9
Nov-14 470 0.13 190 28 1100 71 640 <0.02 41 <0.1 <0.01 7.96 <0.001 2 18 120 <1.0 704
Nov-15 490 0.073 200 26 1200 8.5 680 <0.02 46 <0.10 <0.01 7.87 <0.001 3 19 150 0.86 696
Average 375 0.16 196 27.6 1198 5.4 669 0.59 44 0.11 <0.1 7.55 0.0008 2.87 20.6 263 1.93 797
Std. Dev. 81 0.11 36 7.2 180 2.7 110 0.69 6.4 0.14 0.34 0.0008 0.81 3.2 110 1.71 120
Notes:
1. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2. AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
3. NA = Not Applicable or Not Analyzed
4. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
5. * indicates outlier interpreted as sample or lab error.
6. Values reported as less than detection limits used as %z detection limit for calculation of averages and plotting.
7. Values in bold are greater than the Reasonable Use Criteria.
8. Shaded values are greater than the ODWS.
File No. 213090
GM BluePlan Engineering Limited Page 4 of 21
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Historic Groundwater Quality Data
Neustadt Landfill Site

GM2-3
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
7l oc NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO
RUC 392 NV NV 127 NV 35 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Mar-89 208 0.041 66 8.6 548 1.3 258 0.09 22.6 6.7 0.01 8.19 <0.001 1.3 5.86 24.5 0.44
May-93 332 0.035 93.9 0.7 624 ND 352 0.01 28.4 <0.01 <0.01 7.57 <0.001 0.29
Oct-01 353 0.04 107 7.3 756 <1 385 <0.01 28.7 10.1 <0.1 7.20 <0.001 26.4 0.3 432
Jun-02 303 0.03 92.3 5.8 636 <0.5 330 0.09 241 1.8 <0.1 717 <0.001 3.4 23.4 0.61
May-03 249 0.08 86.4 3.9 556 0.7 306 0.13 219 13.5 <0.1 7.70 <0.001 7.8 16 0.54 345
Sep-03 378 0.05 118 6.3 759 3.0 436 0.005 34.2 1.2 <0.1 7.64 <0.001 6.3 53 0.05 450
Apr-04 294 0.03 95.5 3.5 624 0.7 334 0.01 23.1 7.2 <0.1 7.41 <0.001 4.8 12 0.48 347
Apr-05 298 <0.01 109 2.7 577 1.4 386 0.005 27.8 13.5 <0.1 8.11 <0.001 4.8 11 1.19
Apr-06 270 <0.01 94 2.1 594 0.8 329 <0.005 23 10.8 <0.1 7.43 0.003 3.9 10 2.59 343
Oct-08 366 <0.01 109 5.8 718 1.5 387 <0.005 27.6 4.3 <0.1 7.55 <0.001 4.2 28 2.03 413
Nov-10 333 <0.01 97.9 44 629 1.5 355 <0.005 26.8 4.6 <0.1 6.85 <0.001 2.1 8 3.05 360
Nov-11 304 <0.01 105 3.7 650 1.4 360 0.024 23.9 7.6 <0.1 7.56 <0.001 2.9 7 1.34 359
Sep-12 309 <0.01 104 3.7 646 1.3 366 0.028 26.1 7.7 <0.1 7.59 <0.001 29 7 0.87 363
Nov-13 280 0.92 73 4.0 620 1.3 330 <0.1 36 0.38 0.011 8.08 0.0063 8.8 52 5
Nov-14 400 0.20 120 6.0 770 1.0 430 0.2 34 <0.10 0.01 7.79 <0.001 1 3.2 21 29 432
Nov-17 410 0.22 130 <1.0 730 1.1 450 <0.02 29 <0.10 <0.01 7.63 <0.001 <1 1.6 <1.0 0.33 330
Nov-18 430 0.16 130 1.5 740 0.9 460 <0.02 33 <0.10 <0.01 7.57 <0.001 <1 2.7 11 0.16 355
Nov-19 390 0.12 120 3.4 740 0.7 450 0.05 36 <0.10 <0.01 7.95 <0.001 <1.0 3.1 33 0.32 470
Nov-21 420 0.33 120 1.5 740 0.99 410 <0.02 28 <0.10 <0.010 7.79 0.0011 <1 1.7 4.3 0.59 380
Sep-22 220 0.065 76 3.2 610 0.66 340 <0.02 37 0.15 <0.010 8.15 <0.0010 2 6.4 60 0.5 345
Average 327 0.17 102 4.1 663 1.1 373 0.04 29 4.49 0.006 7.65 0.0010 1.0 4.2 22.6 1.2 382
Std. Dev. 65 0.24 18 2.1 73 0.6 54 0.05 5 4.80 0.00 0.35 0.0014 0.0 2.1 17 1.3 45

Notes:

1. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)

2. AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
3. NA = Not Applicable or Not Analyzed

4. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.

5. * indicates outlier interpreted as sample or lab error.

6. Values reported as less than detection limits used as ¥ detection limit for calculation of averages and plotting.

7. Values in bold are greater than the Reasonable Use Criteria.

8. Shaded values are greater than the ODWS.
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Historic Groundwater Quality Data
Neustadt Landfill Site

GM2-9
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
7l oc AO AO 0G AO MAC MAC 0G AO AO AO
RUC 392 NV NV 127 NV 35 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Mar-89 235 0.342 81.9 115 778 1.2 368 0.16 39.6 <0.1 0.01 7.97 0.0015 3.2 15.2 170* 0.45
May-93 272 0.095 70.2 0.7 583 0.7 352 <0.01 34.2 0.1 <0.01 7.79 0.32
Jul-01 282 0.17 55.1 2.8 599 <1 277 0.73 33.8 0.5 <0.1 7.59 <0.001 0.46
Oct-01 284 0.13 67.4 3 605 1 311 0.02 34.7 <0.1 <0.1 7.70 <0.001 54.4 0.38 340
Jun-02 273 0.15 68.1 3.5 610 2.5 315 0.68 35.3 <0.1 <0.1 7.45 <0.001 6.8 51.3 0.68
Oct-02 252 0.15 68.6 3.2 609 0.6 306 0.1 32.7 <0.1 <0.1 8.19 <0.001 6.2 63 0.17 328
May-03 270 0.19 74.2 3.6 572 0.9 329 0.82 34.8 0.1 <0.1 7.93 <0.001 9.4 60 0.41 346
Sep-03 276 0.22 72.2 2.9 582 5 325 0.665 35.1 <0.1 <0.1 7.94 <0.001 7 58 0.23 343
Apr-04 285 0.16 73.1 3.3 616 0.9 323 0.811 34.2 <0.1 <0.1 7.69 <0.001 10.4 61 1.35 355
Sep-04 285 0.23 69.7 3.2 588 1.3 322 0.341 36 <0.1 <0.1 8.29 <0.001 7.1 60 0.4 347
Sep-04 288 0.26 70.1 3.1 581 14 324 0.337 36.1 <0.1 <0.1 8.34 <0.001 7.2 60 0.56 349
Apr-05 288 0.11 77.8 3.7 617 2 349 0.237 37.6 <0.1 <0.1 8.62 <0.001 9.7 62 0.62
Sep-05 278 0.14 71.8 3.9 591 6.6 318 0.029 33.6 <0.1 <0.1 7.43 <0.001 6.3 58 0.71 341
Sep-05 279 0.14 73.4 3.6 595 8.8 324 0.027 34.1 <0.1 <0.1 7.54 <0.001 6.4 58 1.21 343
Apr-06 282 0.12 75 3.6 609 0.6 334 0.324 35.6 <0.1 <0.1 7.64 <0.001 9.7 58 3.22 351
Sep-06 294 0.14 74.7 3.7 584 3.1 333 0.203 35.6 <0.1 <0.1 7.52 <0.001 7.5 60 4.59 360
Nov-07 270 0.12 71.6 4.2 628 1.6 319 0.063 34 <0.1 <0.1 7.42 <0.001 8.5 58 6.17 342
Oct-08 278 0.16 68.8 3.3 596 1.1 304 0.114 32.1 <0.1 <0.1 7.56 0.007 6.6 58 2.59 337
Sep-09 285 0.1 73.6 3.4 606 0.7 332 0.037 36.1 0.1 <0.1 7.22 <0.001 7 54 5.82 348
Nov-10 285 0.13 71.7 3.3 586 1.2 334 1.15 37.7 <0.1 <0.1 7.15 <0.001 6.4 57 6.13 349
Nov-11 279 0.13 72.7 3 618 2 329 0.531 35.9 <0.1 <0.1 7.67 <0.001 8 56 0.39 345
Sep-12 279 0.11 76.5 3.5 623 1 345 0.017 37.3 <0.1 <0.1 7.95 <0.001 6.4 56 5.55 349
Nov-13 370 <0.05 110 3 680 1.1 370 <0.1 25 0.55 <0.01 7.87 <0.001 6.2 3* <2
Nov-14 280 0.44 77 3 620 0.79 340 <0.02 37 <0.10 0.061 8.09 <0.001 2 6.6 53 <10 384
Nov-15 270 0.28 79 3.6 610 0.59 360 <0.02 39 <0.1 0.014 7.99 <0.001 2 6.3 56 0.52 356
Oct-16 280 0.16 75 3.7 610 1.1 340 <0.02 37 <0.10 0.023 8.03 <0.001 2 6.7 61 0.58 340
Nov-17 280 0.22 82 4.1 620 0.69 370 <0.02 39 <0.10 <0.01 7.94 <0.001 1 7.0 49 0.45 340
Nov-18 280 0.28 73 3.6 530 0.69 330 <0.02 35 <0.10 <0.01 7.93 <0.001 2 6.2 62 0.28 330
Nov-19 280 0.24 77 3.7 600 <0.50 350 <0.02 39 0.24 0.02 8.04 <0.001 2 6.0 51 0.57 375
Oct-20 290 0.77 72 4.1 620 0.8 330 <0.02 37 <0.10 0.109 8.03 <0.0010 2 5.5 49 1 335
Nov-21 280 0.22 73 2.9 620 0.57 330 <0.02 35 <0.10 0.028 7.92 <0.0010 2 5.5 56 0.42 335
Sep-22 DRY
Average 281 0.20 74 3.60 609 1.74 332 0.24 35 0.09 0.09 7.82 0.001 2.02 7.42 57 1.7 347
Std. Dev. 20 0.13 8.3 1.59 40 1.92 20 0.32 2.7 0.12 0.12 0.33 0.001 0.55 2.00 4 2.0 13
Notes:
1. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2. AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
3. NA = Not Applicable or Not Analyzed
4. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
5. * indicates outlier interpreted as sample or lab error.
6. Values reported as less than detection limits used as %z detection limit for calculation of averages and plotting.
7. Values in bold are greater than the Reasonable Use Criteria.
8. Shaded values are greater than the ODWS.
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Historic Groundwater Quality Data
Neustadt Landfill Site

GM3-7
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
7l oc NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO
RUC 392 NV NV 127 NV 35 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Mar-89 254 0.117 68 3.8 603 1.1 294 0.11 30 0.1 0.01 7.80 <0.001 1.9 9.81 71 0.27
May-93 240 0.077 72.2 3.8 563 1 304 *304 29.9 0.1 <0.01 7.76 <0.001 0.43
Jul-01 246 0.14 63.8 3.1 571 12 293 0.45 32.6 <0.1 <0.1 7.73 <0.001 0.44
Oct-01 248 0.14 63 3.1 571 9 293 0.24 33 <0.1 <0.1 7.74 <0.001 0.47
Jun-02 233 0.11 74.6 3.6 651 7 324 <0.1 33.4 <0.1 <0.1 7.64 <0.001 119 0.45 380
Oct-02 243 0.13 66.6 3.4 575 1 293 0.61 30.8 0.7 <0.1 7.33 <0.001 4.1 57.9 0.28
May-03 214 0.16 104 4.6 839 0.6 435 0.24 42.7 <0.1 <0.1 8.28 <0.001 9.6 270 0.48 562
Sep-03 244 0.11 76.9 3.4 554 0.5 320 0.33 31.1 <0.1 <0.1 7.89 <0.001 6.9 87 0.39 352
Apr-04 232 0.18 85 3.3 610 4 347 0.77 32.8 <0.1 <0.1 7.89 <0.001 7.1 115 0.2 384
Sep-04 242 0.14 72.3 2.9 568 0.5 305 0.513 30.3 0.1 <0.1 7.68 <0.001 5.7 66 0.5 323
Sep-04 249 0.16 66.6 3.3 577 0.8 294 0.131 30.9 0.1 <0.1 8.40 <0.001 5.7 79 0.29 336
Apr-05 250 0.15 73.4 3.1 562 1 319 0.538 32.9 <0.1 <0.1 8.66 <0.001 5.6 64 0.73
Sep-05 236 0.16 82.5 3.8 633 4.3 340 0.037 32.6 <0.1 <0.1 7.59 <0.001 7.8 121 0.82 389
Sep-05 252 0.18 711 3.6 577 0.9 304 0.356 30.8 <0.1 <0.1 7.83 <0.001 5.8 65 4.44 328
Apr-06 256 0.15 90.3 4.2 646 2.8 377 0.1 36.7 0.2 <0.1 7.64 <0.001 8.4 142 3.76 438
Sep-06 226 0.16 87.9 4.5 713 3 365 0.086 35.4 0.1 <0.1 7.57 <0.001 9.1 161 3.49 436
Nov-07 240 0.17 74.3 3.6 590 1 305 <0.005 29.1 <0.1 <0.1 7.69 <0.001 7.6 101 3.13 361
Oct-08 238 0.17 74.6 3.7 595 0.9 307 <0.005 29.2 <0.1 <0.1 7.72 <0.001 7.6 101 3.03 360
Sep-09 243 0.14 78.7 3.5 628 0.7 334 0.188 33.4 0.2 <0.1 7.23 <0.001 7.4 106 1.75 377
Nov-10 257 0.13 74.3 3.3 581 1.1 324 0.083 33.7 <0.1 <0.1 7.09 <0.001 5.7 80 1.69 352
Nov-11 234 0.18 89.6 3.4 692 0.9 372 0.313 36 0.1 <0.1 7.76 <0.001 8.4 139 0.6 419
Sep-12 214 0.21 121 4.2 871 1.1 485 0.057 44.3 0.2 <0.1 7.98 <0.001 11.3 245 8.37 557
Nov-13 250 0.16 76 3 590 0.76 320 <0.1 32 0.12 <0.01 7.96 <0.001 6.7 62 <2
Nov-14 250 0.34 79 3 610 0.86 330 <0.02 32 0.14 0.014 8.07 <0.001 1 7.6 73 <10 388
Nov-15 250 0.16 82 3.3 590 0.68 340 <0.02 33 0.22 0.051 7.99 <0.001 2 7.8 69 0.62 354
Oct-16 220 0.30 120 4.4 850 1.2 460 <0.02 40 0.19 0.095 7.98 <0.001 2 12 250 0.75 568
Nov-17 260 0.28 81 2.8 590 0.74 340 <0.02 34 <0.10 <0.01 7.97 <0.005 2 7 53 0.55 310
Nov-18 240 0.35 91 3.8 640 0.64 370 <0.02 34 0.14 0.031 7.77 <0.0010 2 9 110 0.30 350
Nov-19 240 0.28 100 3.5 690 <0.50 400 <0.02 38 0.14 0.076 8.02 <0.001 1 9.6 140 0.58 465
Oct-20 230 0.32 100 4 720 0.65 410 <0.02 38 <0.10 0.154 7.97 <0.0010 1 10 200 0.43 510
Nov-21 260 0.059 75 2.3 610 0.5 310 <0.02 30 <0.10 <0.010 7.93 <0.0010 1 6.6 69 0.36 345
Sep-22 220 0.05 91 3.9 680 0.66 370 <0.02 34 0.27 0.021 8 <0.0010 2 8.2 130 0.49 425
Average 241 0.17 82 3.5 636 2.0 343 0.17 34 0.12 0.05 7.83 <0.001 1.59 7.79 115 1.44 403
Std. Dev. 13 0.08 15 0.52 84 2.7 50 0.21 3.7 0.12 0.03 0.31 NA 0.51 1.82 60 1.85 76
Notes:

ONOOAWON =

File No. 213090
GM BluePlan Engineering Limited

ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
NA = Not Applicable or Not Analyzed
Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
* indicates outlier interpreted as sample or lab error.

Values reported as less than detection limits used as % detection limit for calculation of averages and plotting.
Values in bold are greater than the Reasonable Use Criteria.
Shaded values are greater than the ODWS.
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Historic Groundwater Quality Data
Neustadt Landfill Site

GM3-12
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
7l oc NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO
RUC 392 NV NV 127 NV 35 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Mar-89 84.3 1.3 438 6.0 2330 1.6 1470 0.06 91 <0.1 <0.01 7.74 <0.001 4.9 32.6 1390 1.49
May-93 90.4 0.147 476 5.3 2340 1.2 1556 0.05 88.8 0.1 <0.01 7.63 <0.001 0.4
Jul-01 73 1.13 326 5.8 2320 2 1097 1.34 68.6 0.5 <0.1 7.32 <0.001 1.33
Oct-01 77 0.74 448 5.8 2340 <1 1510 0.52 95 0.8 <0.1 7.47 <0.001 1367 1.3 1999
Oct-01 68 1.09 432 5.7 2370 1 1450 0.76 90 <0.1 <0.1 7.41 <0.001 1394 1.48 1994
Jun-02 87 1.15 457 5.8 2420 <0.5 1540 1.83 96.6 <0.1 <0.1 7.26 <0.001 30 1475 1.4
Oct-02 89 1.12 431 53 2400 0.9 1430 1.63 85.8 0.1 <0.1 7.99 <0.001 29.1 1540 1.53 2153
May-03 73 0.75 498 5.7 2210 0.8 1656 2.26 100 <0.1 <0.1 7.67 <0.001 37.7 1560 1.49 2248
Sep-03 64 0.94 476 5.5 2310 2 1580 1.69 95.3 0.1 <0.1 7.63 <0.001 34.4 1620 1.25 2276
Apr-04 69 1.04 458 5.8 2350 0.6 1520 0.641 90.9 0.1 <0.1 7.52 <0.001 33.6 1460 1.41 2092
Sep-04 68 0.87 453 5.1 2380 0.8 1540 1.1 98.3 0.1 <0.1 7.93 <0.001 33.5 1610 1.67 2250
Apr-05 70 1.19 469 5.6 2430 0.8 1590 0.406 101 <0.1 <0.1 8.07 <0.001 33.8 1400 1.36
Sep-05 61 1.16 455 57 2330 1.8 1530 0.787 94.9 <0.1 <0.1 7.31 <0.001 31.5 1400 1.99 2050
Apr-06 155 1.2 485 5.7 2300 0.9 1610 0.638 97.1 <0.1 <0.1 7.65 <0.001 34 1600 1.52 2270
Sep-06 76 1.11 541 5.8 2290 1.2 1800 0.248 108 0.1 <0.1 7.46 <0.001 35.8 1600 2.78 2340
Nov-07 80 1.12 444 6.7 2380 5.2 1480 0.306 90.7 0.1 <0.1 7.42 <0.001 32.4 1600 2.86 2200
Oct-08 67 1.18 472 5.9 2290 1.2 1510 1.36 79.3 <0.1 <0.1 7.54 <0.001 31.7 1500 1.73 2180
Sep-09 70 1.15 401 6 2360 0.9 1340 1.11 81.5 0.1 <0.1 7.04 <0.001 26.5 1500 2.08 2060
Nov-10 62 1.18 427 6.3 2350 1.1 1450 0.654 93.8 0.1 <0.1 6.97 <0.001 28.2 1560 1.63 2150
Nov-11 65 1.1 461 6 2410 1.6 1620 0.031 108 0.2 <0.1 7.46 <0.001 31.6 1520 1.7 2170
Sep-12 70 0.98 455 6.2 2420 1 1570 0.01 104 0.2 <0.1 7.63 <0.001 33.7 1400 1.7 2050
Nov-13 69 1.3 440 7 2400 1 1500 <0.1 87 0.29 0.082 7.67 <0.001 31 1400 6.2
Nov-14 70 1.2 490 7 2400 1.1 1600 <0.02 94 0.32 0.323 7.64 <0.001 3 37 1400 22 2210
Nov-15 67 1.0 500 7.5 2400 1.1 1600 <0.02 97 <0.1 0.137 7.25 <0.001 3 38 1400 1.4 2220
Oct-16 70 1.0 460 7.6 2400 0.9 1500 <0.02 93 0.32 0.624 7.66 <0.001 3 36 1400 1.4 2200
Nov-17 68 0.11 500 7.6 2400 0.88 1700 <0.02 100 0.65 0.047 7.59 <0.001 3 38 1400 0.49 2070
Nov-18 65 0.59 460 8.5 2200 0.94 1500 <0.02 89 0.77 0.062 7.44 <0.001 3 36 1400 0.64 2020
Nov-19 71 0.57 500 7.4 2400 0.67 1600 <0.02 99 0.55 0.305 7.73 <0.001 3 37 1300 0.93 2240
Oct-20 70 1.3 430 7.9 2300 0.91 1500 <0.02 92 0.33 0.348 7.56 <0.0010 3 33 1400 1.4 2110
Nov-21 70 0.93 440 7 2300 0.69 1500 <0.02 87 0.2 0.193 7.67 <0.0010 3 32 1400 1.2 2160
Sep-22 66 0.74 470 8 2300 0.91 1600 <0.02 94 0.42 0.256 7.81 <0.0010 3 35 1400 1.5 1970
Average 74 0.98 458 6.36 2349 1.2 1531 0.57 93 0.22 0.11 7.55 <0.001 3.19 33.4 1462 1.7 2147
Std. Dev. 17 0.30 37 0.92 58 0.8 118 0.66 8.1 0.22 0.13 0.24 NA 0.60 3.00 90 1.0 101
Notes:

ONOOAWON =

File No. 213090
GM BluePlan Engineering Limited

ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
NA = Not Applicable or Not Analyzed
Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
* indicates outlier interpreted as sample or lab error.

Values reported as less than detection limits used as %: detection limit for calculation of averages and plotting.
Values in bold are greater than the Reasonable Use Criteria.
Shaded values are greater than the ODWS.
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Historic Groundwater Quality Data
Neustadt Landfill Site

GM5-3
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L pS/cm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
oDpws! 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
oG NA NA AO NA AO oG AO NA MAC MAC oG NA NA AO AO NA AO
RUC 392 NV NV 127 NV 3.5 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Mar-89 226 0.563 158 52.1 1400 9 650 0.18 62 0.1 0.01 7.91 0.002 11.4 33 455 0.72
Jul-01 521 5.66 130 21.6 1282 7 555 7.72 55.9 <0.1 <0.1 7.11 <0.001 NA NA 5.97
Oct-01 500 4.37 143 18 1248 1 605 8.62 60.1 0.6 <0.1 7.28 <0.001 NA 192 6.38 772
Jun-02 585 5.95 145 42.7 1385 3.6 649 5.76 69.7 0.7 <0.1 6.93 <0.001 25.2 57.9 8.56
Jun-02 573 6.04 145 42.5 1383 3.7 647 28 69.1 <0.1 <0.1 7.01 <0.001 24.6 143 8.68
Oct-02 414 4.44 134 32.8 1090 3.5 573 5.08 57.8 <0.1 <0.1 8.11 <0.001 20.3 199 5.19 728
Oct-02 411 4.33 144 33 1080 2.9 613 5.46 61.6 0.1 <0.1 8.10 <0.001 21.7 199 5.2 745
May-03 543 5.86 160 441 1380 3.5 713 9.15 76.2 0.1 <0.1 7.50 <0.001 28.4 220 6.7 872
May-03 582 5.89 160 44.5 1390 3.7 713 9.11 76.1 0.1 <0.1 7.53 <0.001 28.4 220 7.15 895
Sep-03 606 5.42 160 40.9 1430 14 712 8.49 75.9 0.1 <0.1 7.50 <0.001 29.7 181 6.58 895
Sep-03 582 5.85 160 40.2 1440 9 712 8.48 75.9 <0.1 <0.1 7.53 <0.001 29.8 181 6.49 880
Apr-04 591 6.13 172 104 1570 3.5 768 10.5 82.5 <0.1 <0.1 7.34 <0.001 40.8 163 7.04 935
Apr-04 594 5.97 171 104 1570 3.4 767 10.6 82.3 <0.1 <0.1 7.36 <0.001 40.6 163 7.23 936
Sep-04 552 5.4 152 93.8 1430 4.2 662 8.72 68.5 0.2 <0.1 8.01 <0.001 421 137 6.16 841
Apr-05 590 5.04 152 51.5 1360 3 692 8.14 76 <0.1 <0.1 7.99 <0.001 53.6 128 5.86
Apr-05 595 5.06 154 98.8 1350 3.2 700 8.22 76.9 <0.1 <0.1 7.95 <0.001 54.3 128 6.05
Sep-05 479 4.43 168 83.5 1300 14.1 669 5.87 60.5 <0.1 <0.1 6.99 <0.001 421 152 5.59 806
Apr-06 595 5.15 160 74.3 1420 4 706 8.12 74.8 <0.1 <0.1 7.17 <0.001 474 133 5.61 861
Sep-06 555 4.24 142 64.8 1250 13 606 5.89 60.9 0.1 <0.1 7.06 <0.001 39.5 142 4.91 822
Sep-06 555 4.28 142 64.8 1250 10 605 6.02 60.8 0.2 <0.1 7.07 <0.001 39.7 142 4.88 822
Nov-07 360 3.23 117 45 1060 2.9 493 3.24 48.9 0.1 <0.1 7.42 <0.001 30.3 157 3.83 644
Oct-08 575 3.88 157 47.2 1300 4.3 631 4.26 57.9 <0.1 <0.1 7.14 <0.001 36.5 141 4.88 819
Sep-09 472 3.44 140 35.3 1160 3.5 590 5.35 58.4 0.1 <0.1 6.84 <0.001 31.3 125 4.14 709
Nov-10 612 3.94 126 28.7 1290 4.2 571 11.2 62.3 <0.1 <0.1 6.75 <0.001 22.6 86 4.25 727
Nov-11 613 3.26 150 24.3 1290 4.3 678 8.69 73.8 <0.1 <0.1 7.34 <0.001 26.1 94 4.09 775
Sep-12 471 2.71 153 27.5 1150 3.3 644 4.57 63.6 0.2 <0.1 7.62 <0.001 241 117 3.91 703
Sep-12 473 2.72 152 27.8 1140 3.5 641 4.24 63.4 0.1 <0.1 7.61 <0.001 23.8 117 3.79 702
Nov-13 680 3.8 170 23 1400 4.2 730 <0.1 74 <0.1 0.043 7.67 <0.001 30 100 3.9
Nov-14 630 4 160 20 1300 5 660 <0.02 64 0.17 0.033 7.86 <0.001 27 40 97 4.1 762
Nov-15 650 3.4 160 16 1200 6.1 660 <0.02 63 <0.1 0.013 7.72 <0.001 26 36 41 3.7 612
Oct-16 510 24 150 23 1200 2.8 600 <0.02 56 0.12 0.084 7.65 <0.001 24 19 110 2.9 662
Nov-17 620 3.3 170 21 1200 4.0 680 <0.02 63 <0.10 <0.010 7.57 <0.0020 25 18 59 3.8 635
Nov-18 600 0.95 150 17 1200 5.5 630 0.020 59 <0.10 0.011 7.44 <0.0010 24 33 72 1.1 665
Nov-19 600 0.16 180 20 1300 5.4 750 <0.02 73 0.21 <0.01 7.79 <0.001 23 29 150 0.45 850
Oct-20 510 2.3 160 23 1200 2.8 630 <0.02 57 0.42 0.219 7.87 <0.0010 21 15 140 2.3 715
Nov-21 570 1.9 180 21 1300 3.3 680 <0.02 57 <0.10 0.018 7.54 <0.0010 17 16 150 22 740
Sep-22 550 1.4 190 18 1300 3.5 730 <0.02 62 0.11 0.075 7.77 <0.0010 19 16 120 1.8 730
Average 544 3.97 155 43.0 1297 5.3 657 5.7 66 0.13 0.05 7.49 <0.001 22 31.1 145 4.76 775
Std. Dev. 88 1.63 15 26 123 3.2 61 5.34 8.4 0.15 0.033 0.37 NA 4.8 10.2 69 2.02 91
Notes:

. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)

. AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration

. NA = Not Applicable or Not Analyzed

. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.

. Values reported as less than detection limits used as 'z detection limit for calculation of averages and plotting.

. Values in bold are greater than the Reasonable Use Criteria.

1
2
3
4
5. * indicates outlier interpreted as sample or lab error.
6.
7
8,

. Shaded values are greater than the ODWS.

File No. 213090
GM BluePlan Engineering Limited
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Historic Groundwater Quality Data
Neustadt Landfill Site

OW?7-3
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
0G NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO
RUC 392 NV NV 127 NV 3.5 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Nov-19 540 3.3 200 26 1100 7.9 670 <0.02 44 <0.10 <0.01 7.90 <0.001 9.0 17 83 5.3 705
Oct-20 490 4.2 190 25 1200 6.1 650 <0.02 42 <0.10 <0.010 7.91 <0.0010 8.0 17 180 4.4 760
Nov-21 450 2.6 210 30 1300 5.5 680 <0.02 40 0.19 0.079 7.72 <0.0010 6.0 20 270 3.2 790
Sep-22 440 29 180 29 1100 6.7 610 <0.02 36 1.44 0.18 7.82 <0.0010 6.0 21 120 4.4 670
Average 480 3 195 28 1175 6.6 653 0.01 41 0.4 0.1 7.8 0.005 7.3 18.8 163 4.3 731
Std. Dev. 39 1 11 2 83 0.9 27 0.00 3.0 0.6 0.1 0.1 0.000 1.3 1.8 71 0.7 47
Notes:
1. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2. AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
3. NA = Not Applicable or Not Analyzed
4. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
5. * indicates outlier interpreted as sample or lab error.
6. Values reported as less than detection limits used as %z detection limit for calculation of averages and plotting.
7. Values in bold are greater than the Reasonable Use Criteria.
8. Shaded values are greater than the ODWS.

File No. 213090
GM BluePlan Engineering Limited



Historic Groundwater Quality Data
Neustadt Landfill Site

OWB8-3(S

Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS

Units| mg/L mg/L mg/L mg/L puS/cm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L

oowsl 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500

0G NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO

RUC 392 NV NV 127 NV 3.5 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423

Nov-19 500 3.6 200 24 1100 6.2 630 <0.02 29 <0.10 <0.01 7.71 <0.001 4.0 30 130 4.8 700

Oct-20 550 5.3 170 25 1000 7.0 540 <0.02 26 <0.10 0.037 7.72 <0.0010 3.0 19 19 5.6 560

Nov-21 520 3.4 170 23 1000 71 520 <0.02 25 <0.10 <0.010 7.66 <0.0010 3.0 16 24 4.5 580

Sep-22 260 1.3 320 73 1800 3.8 1000 <0.02 56 0.89 0.059 7.8 <0.0010 3.0 40 630 2.1 1180

Average 458 3.4 215 36 1225 6.0 673 0.01 34 0.26 0.05 7.7 0.001 3.3 26 201 4.3 755

Std. Dev. 115 1.4 62 21.2 334 1.3 194 0.00 12.8 0.36 0.01 0.05 0.00 0.4 9.5 252 1.3 251
Notes:

ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)

AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
NA = Not Applicable or Not Analyzed

Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.

* indicates outlier interpreted as sample or lab error.

Values reported as less than detection limits used as ¥ detection limit for calculation of averages and plotting.

Values in bold are greater than the Reasonable Use Criteria.

Shaded values are greater than the ODWS.

©® N oA N >
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GM BluePlan Engineering Limited



Historic Groundwater Quality Data
Neustadt Landfill Site

OWB8-5(D)
Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L
ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500
0G NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO
RUC 392 NV NV 127 NV 3.5 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423
Nov-19 190 14 430 19 2100 2.2 1400 <0.02 76 <0.10 <0.01 7.89 <0.001 6.0 31 980 1.7 1840
Oct-20 120 0.7 470 15 2500 1.2 1500 <0.02 84 0.37 0.20 7.58 <0.0010 5.0 31 1400 0.74 2120
Nov-21 170 0.91 420 15 2200 1.5 1300 <0.02 70 <0.10 0.04 7.60 <0.0010 4.0 27 1200 1.5 1990
Sep-22 450 4.1 160 19 940 7.2 490 <0.02 23 <0.10 0.03 7.91 <0.0010 3.0 15 9.9 5.2 495
Average 233 1.8 370 17 1935 3.0 1173 0.01 63 0.1 0.1 7.7 0.01 4.5 26 897 2.3 1611
Std. Dev. 128 14 123 2.0 593 24 400 0.00 23.8 0.1 0.1 0.2 0.00 1.1 6.6 534 1.7 652
Notes:
1. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2. AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
3. NA = Not Applicable or Not Analyzed
4. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
5. * indicates outlier interpreted as sample or lab error.
6. Values reported as less than detection limits used as %: detection limit for calculation of averages and plotting.
7. Values in bold are greater than the Reasonable Use Criteria.
8. Shaded values are greater than the ODWS.
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Historic Groundwater Quality Data

Neustadt Landfill Site

OW9-3

Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS

Units mg/L mg/L mg/L mg/L uS/icm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L

ODWS 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500

0G NA NA AO NA AO 0G AO NA MAC MAC 0G NA NA AO AO NA AO

RUC 392 NV NV 127 NV 3.5 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423

Nov-19 460 0.94 170 22 1000 4.4 560 <0.02 32 <0.10 0.058 7.74 <0.001 4.0 24 91 1.5 650

Oct-20 300 1.6 280 140 1700 2.8 900 <0.02 51 <0.10 0.037 7.71 <0.0010 4.0 42 440 1.8 1150

Nov-21 490 0.61 190 38 1200 5.7 640 <0.02 38 0.12 0.016 7.45 <0.0010 4.0 21 150 1.3 780

Sep-22 280 0.92 300 200 1900 3 980 <0.02 56 <0.10 0.066 7.69 <0.0010 4.0 47 400 2.2 1210

Average 383 1.0 235 100 1450 4.0 770 0.01 44 0.07 0.04 8 0.001 4 34 270 1.7 948

Std. Dev. 93 0.4 56 73 364 1.2 175 0.00 9.7 0.03 0.02 0.12 0.000 0.0 11.2 152 0.3 238
Notes:

. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)

. AO = Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration
. NA = Not Applicable or Not Analyzed

. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.

. Values reported as less than detection limits used as %2 detection limit for calculation of averages and plotting.

. Values in bold are greater than the Reasonable Use Criteria.
. Shaded values are greater than the ODWS.

1
2
3
4
5. * indicates outlier interpreted as sample or lab error.
6
7
8
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Historic Groundwater Quality Data
Neustadt Landfill Site

Firehall

Parameter | Alkalinity Ammonia Calcium Chloride | Conductivity DOC Hardness Iron Magnesium Nitrate Nitrite pH Phenols Potassium Sodium Sulphate TKN TDS
Units| mg/L mg/L mg/L mg/L pS/cm mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L

oowsl 30-500 NV NV 250 NV 5 80-100 0.3 NV 10 1 6.5-8.5 NV NV 200 500 NV 500

oG NA NA AO NA AO oG AO NA MAC MAC 0oG NA NA AO AO NA AO

RUC 392 NV NV 127 NV 3.5 326 0.33 NV 2.58 0.25 6.5-8.5 NV NV 104 278 NV 423

Mar-89 62 NA 568.8 125 2240 0.7 1752 39.5 80 0.1 NA 6.77 <0.001 2.73 135 1650 0.25 NA
May-93 169 0.302 558 48.7 2610 0.5 1713 293 76.7 <0.1 <0.01 7.22 2.5 NA ND ND 0.48 NA

File No. 213090
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APPENDIX E:
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS
(TABLES & GRAPHS)



Historic Surface Water Quality Data
Neustadt Landfill Site

S1
Parameter | Alkalinity | Ammonia (Lﬁ]’j’;‘;;;ad) Chloride | Conductivity Iron pH Phenol | Phosphorus | Potassium DS DO (Field) | pH (Field) Te"(“lfieelrz;”re
Units mg/L mg/L mg/L mg/L pS/cm mg/L Unitless mg/L mg/L mg/L mg/L mg/L Unitless °C
PWQO] See Note 3 NV 0.02 NV NV 0.3 6.5-8.5 0.001* 0.03* NV NV NV 6.5-8.5 NV
Jun-88 904 0.006 89.75 2300 8.10 228.4
Mar-89 270 0.020 8.2 582 0.08 7.81 <0.001 1.0
Jul-01 DRY
Oct-01 425 <0.01 ND 33.3 1055 1.02 7.20 | <0.001 ND
Jun-02 DRY
Oct-02 DRY
May-03 324 0.06 0.0011 55.3 863 0.23 7.98 <0.001 0.02 8.5 7.8 16.1
Sep-03 312 0.08 0.0046 40.1 763 0.28 8.00 <0.001 0.02 11 8.4 13.7
Apr-04 375 0.04 0.0004 53 918 0.16 8.22 <0.001 0.02 NA 7.8 8.2
Sep-04 DRY
Apr-05 336 <0.01 <0.0003 58.6 778 0.08 8.14 | <0.001 0.03 10 8.3 7.5
Sep-05 DRY
Apr-06 250 0.07 0.0005 39 657 0.11 7.94 | <0.001 0.01 9 7.7 7.5
Sep-06 DRY
Nov-07 DRY
Oct-08 250 0.07 0.0005 39 657 0.11 7.94 | <0.001 0.01 9 7.7 7.5
Sep-09 DRY
Nov-10 347 <0.01 <0.0003 40.7 805 0.13 7.41 <0.001 0.02 9.5 8.2 8.6
Nov-11 306 <0.01 <0.01 52.3 926 0.11 8.04 <0.001 <0.01 9 8.1 7.9
Sep-12 DRY
Nov-13 400 <0.05 <0.0010 27 830 0.04 8.11 <0.001 <0.002 NA NA 8.0
Nov-14 370 <0.05 <0.0005 28 770 0.06 8.17 <0.001 0.008 2 434 10.3 7.7 9.7
Nov-15 320 <0.05 <0.0005 30 690 1.3 8.21 <0.001 0.15 2 362 8.8 7.37 10.4
Oct-16 DRY
Nov-17 240 <0.050 <0.001 21 530 0.60 8.25 <0.0010 0.006 3 245 NA NA 0.0
Nov-18 170 0.052 <0.001 24 410 0.19 7.86 <0.0010 0.017 2 230 10.6 7.45 3.3
Nov-19 DRY
Oct-20 DRY
Nov-21 310 <0.050 <0.001 46 730 0.03 8.2 <0.0010 0.006 415 8.18 7.87 8.1
Sep-22 88 <0.050 0.0007 43 340 0.23 8.07 <0.0010 0.012 2 170 8.17 7.78 13.1
Average 300 0.033 0.0010 38 724 0.28 7.97 <0.001 0.023 2.2 309 9.34 7.86 8.64
Std. Dev. 84 0.025 0.0016 14 185 0.36 0.29 NA 0.036 0.4 109 0.95 0.31 3.91
Notes:
1. PWQO refers to the Provincial Water Quality Objectives established by the Ministry of the Environment (July 1994).
2. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
3. Alkalinity should not be decreased by more than 25% of the natural concentration.
4. Values shaded and in bold are greater than the ()PWQO
5. * denotes IPWQO - Interim Provincial Water Quality Objective (July 1994)
6. NA = Not Analyzed; NV = No Value
File No. 213090
GM BluePlan Engineering Limited Page 1 of 11
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Historic Surface Water Quality Data
Neustadt Landfill Site

S2
Parameter Alkalinity Ammonia (lf\r:n-lr::i;:d) Chloride Conductivity Iron pH Phenol Phosphorus | Potassium TDS DO (Field) pH (Field) Ten(wlfi::;ure
Units mg/L mg/L mg/L mg/L uS/cm mg/L Unitless mg/L mg/L mg/L mg/L mg/L Unitless °C

PWQO] See Note 3 NV 0.02 NV NV 0.3 6.5-8.5 0.001* 0.03* NV NV NV 6.5-8.5 NV
Mar-89 249 0.019 31.2 953 0.02 7.69 0.0025 4.2
Jul-01 DRY
Oct-01 335 <0.01 ND 25.9 1195 0.09 7.66 <0.001 0.01 NA NA NA
Oct-01 342 <0.01 ND 25.4 1203 0.12 7.63 <0.001 0.02 NA NA NA
Jun-02 DRY
Oct-02 DRY
May-03 303 0.02 0.0002 32.6 978 0.32 7.70 <0.001 0.02 6 7.5 20.3
Sep-03 381 0.08 0.0017 34.2 1150 0.53 7.72 <0.001 0.02 7 8.0 12.1
Apr-04 336 <0.01 0.00 33.8 998 0.29 8.17 <0.001 0.02 NA 7.7 14
Apr-04 339 0.02 ND 33.8 999 0.21 8.17 <0.001 0.02 NA NA NA
Sep-04 DRY
Apr-05 318 <0.01 0.0003 34.3 852 0.23 8.36 | <0.001 0.02 8.1 8.1 12.4
Sep-05 DRY
Apr-06 292 <0.01 0.00 27.2 879 0.14 7.90 <0.001 0.02 7 7.8 8.4
Sep-06 210 <0.01 0.0001 7.6 2190 0.15 7.74 <0.001 0.02 NA 7.7 15.9
Sep-06 209 <0.01 ND 7.9 2180 0.13 7.73 <0.001 0.01 NA NA NA
Nov-07 DRY
Oct-08 444 0.02 0.00 33.8 1100 0.17 7.82 <0.001 0.06 6 7.8 10.3
Oct-08 448 0.02 ND 33.6 1100 0.20 7.96 <0.001 0.05 NA NA NA
Sep-09 410 <0.01 <0.0002 21.5 966 0.05 7.23 <0.001 0.02 3 7.9 12.9
Sep-09 412 <0.01 ND 22 973 0.03 7.20 <0.001 0.02 NA NA NA
Nov-10 470 <0.01 <0.0002 28.7 1060 0.40 7.30 <0.001 0.02 8 8.2 5.2
Nov-10 467 0.02 ND 28.8 1050 0.38 7.39 <0.001 0.02 NA NA NA
Nov-11 369 <0.01 <0.01 26.9 1080 0.11 7.82 <0.001 <0.01 7 7.7 7.4
Nov-11 359 <0.01 ND 27 1090 0.27 7.86 <0.001 <0.01 NA NA NA
Sep-12 DRY
Nov-13 350 <0.05 <0.0005 23 900 0.34 8.03 <0.001 0.015 NA NA 1.0
Nov-14 440 0.068 0.0003 30 1100 0.66 8.16 <0.001 0.011 3 676 6.87 7.49 7.4
Nov-15 420 0.054 0.0001 30 1000 0.52 8.05 <0.001 0.019 5 634 5.8 7.01 8.2
Oct-16 DRY
Nov-17 390 <0.050 <0.001 24 830 0.24 8.03 <0.0010 0.012 3 430 NA NA 4
Nov-18 330 0.053 <0.001 25 900 0.18 7.81 <0.0010 0.005 4 605 10.7 7.12 1.4
Nov-19 300 0.062 0.0006 28 930 0.14 7.97 <0.001 0.008 4 630 NA NA 4
Oct-20 390 0.21 0.0003 24 900 0.4 7.93 <0.0010 0.014 4 570 3.75 7.23 10.2
Nov-21 390 <0.050 0.0001 33 870 0.31 8.06 <0.0010 0.015 490 5.7 7.56 6.4
Sep-22 210 <0.050 0.0002 13 2300 <0.02 7.96 <0.0010 0.006 3 1950 7.89 7.24 10.6
Average 354 0.028 0.0006 26.6 1133 0.25 7.82 <0.001 0.019 3.8 748 6.63 7.63 9.06
Std. Dev. 75 0.042 0.0012 7.3 398 0.16 0.29 NA 0.012 0.7 492.3 1.89 0.35 4.95
Notes:
1. PWQO refers to the Provincial Water Quality Objectives established by the Ministry of the Environment (July 1994).
2. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
3. Alkalinity should not be decreased by more than 25% of the natural concentration.
4. Values shaded and in bold are greater than the (I)PWQO
5. * denotes IPWQO - Interim Provincial Water Quality Objective (July 1994)
6. NA = Not Analyzed; NV = No Value
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Historic Surface Water Quality Data
Neustadt Landfill Site

S3
Parameter | Alkalinity | Ammonia (Lﬁ]’j’;‘;;;ad) Chloride | Conductivity Iron pH Phenol | Phosphorus | Potassium DS DO (Field) | pH (Field) Te"(“lfieelrz;”re
Units mg/L mg/L mg/L mg/L pS/cm mg/L Unitless mg/L mg/L mg/L mg/L mg/L Unitless °C
PWQO] See Note 3 NV 0.02 NV NV 0.3 6.5-8.5 0.001* 0.03* NV NV NV 6.5-8.5 NV
May-03 227 0.16 0.0003 25.6 1330 0.33 7.62 <0.001 0.02 5 7.00 11.8
May-03 226 0.05 ND 25.1 1420 0.33 7.37 <0.001 0.02 NA NA NA
Sep-03 232 0.1 0.0017 16 1830 0.53 7.54 <0.001 0.02 9 7.80 15
Sep-03 231 0.08 ND 16.2 1840 0.56 7.51 <0.001 0.02 NA NA NA
Apr-04 253 0.05 0.0002 19.8 1260 0.31 7.99 <0.001 0.02 NA 7.40 9.6
Sep-04 225 0.01 0.0001 10.9 1860 0.21 7.45 0.001 0.04 NA 7.50 15.5
Sep-04 222 0.01 ND 11.1 1900 0.24 7.50 0.001 0.04 NA NA NA
Apr-05 276 0.02 0.0001 17.6 1050 0.07 8.00 <0.001 0.03 7.1 7.70 7.5
Apr-05 276 <0.01 ND 17.6 1070 0.07 8.04 <0.001 <0.01 NA NA NA
Sep-05 204 0.09 0.0017 6.6 2440 0.45 7.47 <0.001 0.03 10 7.90 13.5
Sep-05 206 0.02 ND 6.6 2440 0.47 7.50 <0.001 0.03 NA NA NA
Apr-06 280 0.05 0.0005 17.1 1070 0.37 7.66 <0.001 0.03 7 7.80 8.4
Apr-06 276 0.02 NA 17.1 1060 0.37 7.63 <0.001 0.04 NA NA NA
Sep-06 220 0.06 0.0004 6.5 2400 1.45 7.51 <0.001 0.04 8.5 7.40 13.4
Nov-07 DRY
Oct-08 254 0.05 0.0002 18.8 1870 0.54 7.60 <0.001 <0.01 5 7.20 11.5
Sep-09 247 <0.01 <0.0001 14.8 1880 0.37 7.08 <0.001 0.03 3 7.70 12.8
Nov-10 289 <0.01 <0.0002 14.7 1790 2.67 6.96 <0.001 0.02 4 8.00 8.6
Nov-11 359 <0.01 <0.01 13 1420 0.28 7.57 <0.001 <0.01 4 7.30 8.8
Sep-12 202 0.02 <0.01 7.1 2360 3.68 7.67 <0.001 0.02 9 6.90 12.1
Nov-13 310 <0.05 <0.0002 10 1100 0.06 7.91 <0.001 0.005 NA NA 6
Nov-14 350 <0.05 <0.0002 18 1600 0.07 7.87 <0.001 0.005 2 1230 5.98 7.18 9.35
Nov-15 DRY
Oct-16 DRY
Nov-17 430 <0.050 <0.001 | 11 930 0.09 7.80 | <0.0010 | 0.008 2 500 NA NA 5
Nov-18 DRY
Nov-19 DRY
Oct-20 DRY
Nov-21 420 <0.050 <0.001 | 21 940 0.03 7.81 | <0.0010 | 0.026 565 2.97 7.21 9.1
Sep-22 DRY
Average 270 0.040 0.0010 14.9 1603 0.59 7.61 <0.001 0.022 NA NA 6.20 7.47 10.47
Std. Dev. 65 0.038 0.0016 5.5 506 0.88 0.27 NA 0.012 NA NA 242 0.34 3.04
Notes:
1. PWQO refers to the Provincial Water Quality Objectives established by the Ministry of the Environment (July 1994).
2. Data prior to 2013 was obtained from the 2012 Annual Monitoring Report prepared by Genivar Inc.
3. Alkalinity should not be decreased by more than 25% of the natural concentration.
4. Values shaded and in bold are greater than the (I)PWQO
5. * denotes IPWQO - Interim Provincial Water Quality Objective (July 1994)
6. NA = Not Analyzed; NV = No Value
File No. 213090
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APPENDIX F:
LABORATORY CERTIFICATE OF ANALYSIS
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Your Project #: 213090
Site#: NEUSTADT
Site Location: NEUSTADT

Attention: Reporting Contacts Your C.O.C. #: 895873-01-01, 895873-02-01

GM BluePlan Engineering Limited

1260 - 2nd Ave E

Unit 1

Owen Sound, ON
CANADA N4K 2J3

BUREAU VERITAS JOB #: C252467
Received: 2022/09/29, 10:20

Sample Matrix: Water
# Samples Received: 11

CERTIFICATE OF ANALYSIS

Report Date: 2022/10/14
Report #: R7341739
Version: 1 - Final

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Alkalinity 1 N/A 2022/10/14 CAM SOP-00448 SM 232320B m
Alkalinity 10 N/A 2022/10/06 CAM SOP-00448 SM 232320B m
Chloride by Automated Colourimetry 1 N/A 2022/10/11 CAM SOP-00463 SM 23 4500-CI Em
Chloride by Automated Colourimetry 9 N/A 2022/10/03 CAM SOP-00463 SM 23 4500-CI Em
Chloride by Automated Colourimetry 1 N/A 2022/10/05 CAM SOP-00463 SM 23 4500-CI Em
Conductivity 11 N/A 2022/10/06 CAM SOP-00414 SM 232510 m
Dissolved Organic Carbon (DOC) (1) N/A 2022/10/04 CAM SOP-00446 SM 235310B m
Dissolved Oxygen 2022/09/30 2022/09/30 CAM SOP-00427 SM 2345000G m
Hardness (calculated as CaCO3) N/A 2022/10/06 CAM SOP SM 2340 B

00102/00408/00447

Lab Filtered Metals Analysis by ICP 8 2022/10/03 2022/10/06 CAM SOP-00408 EPA 6010D m
Lab Filtered Metals Analysis by ICP 1 2022/10/07 2022/10/12 CAM SOP-00408 EPA 6010D m
Total Metals Analysis by ICP 2 2022/10/04 2022/10/04 CAM SOP-00408 EPA 6010D m
Total Ammonia-N 11 N/A 2022/10/06 CAM SOP-00441 USGS 1-2522-90 m
Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2022/10/02 CAM SOP-00440 SM 23 4500-NO3I/NO2B
Nitrate & Nitrite as Nitrogen in Water (2) 8 N/A 2022/10/07 CAM SOP-00440 SM 23 4500-NO3I/NO2B
pH 11 2022/09/30 2022/10/06 CAM SOP-00413 SM 4500H+ B m
Phenols (4AAP) 11 N/A 2022/10/04 CAM SOP-00444 OMOE E3179 m
Sulphate by Automated Colourimetry N/A 2022/10/11 CAM SOP-00464 EPA375.4 m
Sulphate by Automated Colourimetry N/A 2022/10/04 CAM SOP-00464 EPA375.4 m
Total Dissolved Solids 11 2022/10/03 2022/10/04 CAM SOP-00428 SM 23 2540C m
Total Kjeldahl Nitrogen in Water 9 2022/10/03 2022/10/04 CAM SOP-00938 OMOE E3516 m
Total Phosphorus (Colourimetric) 2 2022/10/04 2022/10/05 CAM SOP-00407 SM 23 4500-P |

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU
VERITAS

Your Project #: 213090
Site#: NEUSTADT
Site Location: NEUSTADT

Attention: Reporting Contacts Your C.O.C. #: 895873-01-01, 895873-02-01

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit 1

Owen Sound, ON

CANADA N4K 2J3

Report Date: 2022/10/14
Report #: R7341739
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BUREAU VERITAS JOB #: C252467

Received: 2022/09/29, 10:20

reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

“ n
m

Reference Method suffix indicates test methods incorporate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable DOC.

(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager

Email: Ashton.Gibson@bureauveritas.com

Phonet# (905)817-5765

This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
Page 2 of 17
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090

Site Locati

on:

Sampler Initials: CS

RESULTS OF ANALYSES OF WATER

NEUSTADT

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID TWK514 TWK514 TWK515
Sampling Date 2022/09/28 2022/09/28 2022/09/28
COC Number 895873-01-01 895873-01-01 895873-01-01
UNITS S1 RDL | QC Batch Labs-]I.)up QC Batch S2 RDL | QC Batch

Inorganics
Total Ammonia-N mg/L <0.050 0.050 | 8261253 <0.050 0.050 | 8261253
Conductivity umho/cm 340 1.0 | 8257971 2300 1.0 [ 8257971
Total Dissolved Solids mg/L 170 10 | 8261397 1950 10 | 8261397
Dissolved Oxygen mg/L 9.49 8258678 9.50 8258678 8.85 8258678
pH pH 8.07 8257972 7.96 8257972
Phenols-4AAP mg/L <0.0010 0.0010]| 8263511 <0.0010 0.0010]| 8263511
Total Phosphorus mg/L 0.012 0.004 | 8262668 0.006 0.004 | 8262668
Alkalinity (Total as CaCO3) mg/L 88 1.0 | 8257961 210 1.0 | 8257961
Dissolved Chloride (Cl-) mg/L 43 1.0 | 8258676 13 1.0 | 8258812
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate

Bureau Veritas ID TWK516 TWK517 TWK517

Sampling Date 2022/09/28 2022/09/28 2022/09/28

COC Number 895873-01-01 895873-01-01 895873-01-01

UNITS GM2-3 QC Batch GM3-7 RDL |QC Batch Lglly-lgjp RDL| QC Batch

Calculated Parameters

Hardness (CaCO3) | mgL | 340 8257393 370 | 1.0 [8257393 | |

Inorganics

Total Ammonia-N mg/L 0.065 8261253 0.050 0.050 | 8261253

Conductivity umho/cm 610 8257971 680 1.0 | 8257971

Total Dissolved Solids mg/L 345 8261397 425 10 8261397 455 10 | 8261397

Total Kjeldahl Nitrogen (TKN) mg/L 0.50 8261277 0.49 0.20 | 8261277

Dissolved Organic Carbon mg/L 0.66 8260711 0.66 0.40 | 8261000

pH pH 8.15 8257972 8.00 8257972

Phenols-4AAP mg/L <0.0010 8263511 <0.0010 0.0010]| 8263511

Dissolved Sulphate (SO4) mg/L 60 8273496 130 1.0 | 8258711

Alkalinity (Total as CaCO3) mg/L 220 8273607 220 1.0 | 8257961

Dissolved Chloride (Cl-) mg/L 3.2 8273500 3.9 1.0 | 8258703

Nitrite (N) mg/L <0.010 8258020 0.021 0.010 | 8258020

Nitrate (N) mg/L 0.15 8258020 0.27 0.10 | 8258020

Nitrate + Nitrite (N) mg/L 0.15 8258020 0.29 0.10 | 8258020

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090

Site Location:

Sampler Initials: CS

RESULTS OF ANALYSES OF WATER

NEUSTADT

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID TWK518 TWK519 TWK520
Sampling Date 2022/09/28 2022/09/28 2022/09/28
COC Number 895873-01-01 895873-01-01 895873-01-01

UNITS GM3-12 RDL | QC Batch GM5-3 QC Batch ows4-3 RDL | QC Batch
Calculated Parameters
Hardness (CaC03) | mgL | 1600 | 1.0 [8257393 730 8257393 520 | 1.0 |8257393
Inorganics
Total Ammonia-N mg/L 0.74 0.050 | 8261253 1.4 8261253 0.33 0.050 | 8261253
Conductivity umho/cm 2300 1.0 | 8257971 1300 8257971 940 1.0 | 8257971
Total Dissolved Solids mg/L 1970 10 8261397 730 8261397 625 10 8261397
Total Kjeldahl Nitrogen (TKN) mg/L 1.5 0.20 | 8261277 1.8 8261277 0.52 0.10 | 8261277
Dissolved Organic Carbon mg/L 0.91 0.40 | 8261000 3.5 8260925 0.70 0.40 | 8260925
pH pH 7.81 8257972 7.77 8257972 8.01 8257972
Phenols-4AAP mg/L <0.0010 0.0010]| 8264273 <0.0010 8264273 <0.0010 0.0010| 8264273
Dissolved Sulphate (SO4) mg/L 1400 5.0 | 8258711 120 8258711 300 1.0 [ 8258711
Alkalinity (Total as CaCO3) mg/L 66 1.0 | 8257961 550 8257961 200 1.0 [ 8257961
Dissolved Chloride (Cl-) mg/L 8.0 1.0 | 8258703 18 8258703 9.1 1.0 [ 8258703
Nitrite (N) mg/L 0.256 0.010 | 8258020 0.075 8258020 0.030 0.010 | 8258017
Nitrate (N) mg/L 0.42 0.10 | 8258020 0.11 8258020 <0.10 0.10 | 8258017
Nitrate + Nitrite (N) mg/L 0.68 0.10 | 8258020 0.18 8258020 0.10 0.10 | 8258017
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 4 of 17




BTN

BUVEN
%;
o
7828
BUREAU

Bureau Veritas Job #: C252467

Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090
Site Location:

NEUSTADT
Sampler Initials: CS

RESULTS OF ANALYSES OF WATER

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID TWK520 TWK521 TWK521
Sampling Date 2022/09/28 2022/09/28 2022/09/28
COC Number 895873-01-01 895873-01-01 895873-01-01
UNITS L(a)bm-l;fp RDL | QC Batch OwW7-3 RDL | QC Batch L(a)bm-ll;fp RDL| QC Batch
Calculated Parameters
Hardness (CaC03) | mg/L | 610 | 1.0 [8257393
Inorganics
Total Ammonia-N mg/L 2.9 0.050 | 8261253
Conductivity umho/cm 1100 1.0 | 8257971
Total Dissolved Solids mg/L 670 10 | 8261397
Total Kjeldahl Nitrogen (TKN) mg/L 4.4 0.20 | 8261277
Dissolved Organic Carbon mg/L 0.69 0.40 | 8260925 6.7 0.40 | 8260711 6.7 0.40| 8260711
pH pH 7.82 8257972
Phenols-4AAP mg/L <0.0010 0.0010| 8264273
Dissolved Sulphate (SO4) mg/L 120 1.0 | 8258711
Alkalinity (Total as CaCO3) mg/L 440 1.0 | 8257961
Dissolved Chloride (Cl-) mg/L 29 1.0 | 8258703
Nitrite (N) mg/L 0.024 0.010| 8258017 0.180 0.010 | 8258020
Nitrate (N) mg/L <0.10 0.10 | 8258017 1.44 0.10 | 8258020
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 8258017 1.62 0.10 | 8258020
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited

Client Project #: 213090
Site Location:

NEUSTADT
Sampler Initials: CS

RESULTS OF ANALYSES OF WATER

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID TWK545 TWK546 TWK547
Sampling Date 2022/09/28 2022/09/28 2022/09/28
COC Number 895873-02-01 895873-02-01 895873-02-01

UNITS OWS8-3(S) RDL [QCBatch| OWS8-5(D) RDL | QC Batch owe9-3 RDL |QC Batch
Calculated Parameters
Hardness (Cac03) | mg | 1000 | 10 [8257393] 490 | 1.0 [8257393 980 | 1.0 |8257393
Inorganics
Total Ammonia-N mg/L 1.3 0.050 | 8261253 4.1 0.050 | 8261253 0.92 0.050 | 8261253
Conductivity umho/cm 1800 1.0 | 8257971 940 1.0 | 8257971 1900 1.0 | 8257971
Total Dissolved Solids mg/L 1180 10 8261397 495 10 8261397 1210 10 8261397
Total Kjeldahl Nitrogen (TKN) mg/L 2.1 0.20 | 8261277 5.2 0.20 | 8261277 2.2 0.20 | 8261277
Dissolved Organic Carbon mg/L 3.8 0.40 | 8260711 7.2 0.40 | 8261000 3.0 0.40 | 8260925
pH pH 7.80 8257972 7.91 8257972 7.69 8257972
Phenols-4AAP mg/L <0.0010 0.0010]| 8264273 <0.0010 0.0010]| 8264273 <0.0010 0.0010]| 8264273
Dissolved Sulphate (SO4) mg/L 630 5.0 | 8258711 9.9 1.0 | 8258711 400 2.0 | 8258711
Alkalinity (Total as CaCO3) mg/L 260 1.0 | 8257961 450 1.0 | 8257961 280 1.0 [ 8257961
Dissolved Chloride (Cl-) mg/L 73 1.0 | 8258703 19 1.0 | 8258703 200 2.0 | 8258703
Nitrite (N) mg/L 0.059 0.010 | 8258020 0.030 0.010 | 8258020 0.066 0.010 | 8258020
Nitrate (N) mg/L 0.89 0.10 | 8258020 <0.10 0.10 | 8258020 <0.10 0.10 | 8258020
Nitrate + Nitrite (N) mg/L 0.95 0.10 | 8258020 <0.10 0.10 | 8258020 0.15 0.10 | 8258020
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090

Site Location:

Sampler Initials: CS

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

NEUSTADT

Page 7 of 17

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID TWK514 TWK515 TWK516 TWK517
Sampling Date 2022/09/28 2022/09/28 2022/09/28 2022/09/28
COC Number 895873-01-01 | 895873-01-01 895873-01-01 895873-01-01
UNITS S1 S2 RDL | QC Batch GM2-3 QC Batch GM3-7 RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 76 8272827 91 0.05| 8261778
Dissolved Iron (Fe) mg/L <0.02 8272827 <0.02 0.02| 8261778
Total Iron (Fe) mg/L 0.23 <0.02 0.02| 8262859
Dissolved Magnesium (Mg) mg/L 37 8272827 34 0.05| 8261778
Dissolved Potassium (K) mg/L 2 8272827 2 1 | 8261778
Total Potassium (K) mg/L 2 3 1 | 8262859
Dissolved Sodium (Na) mg/L 6.4 8272827 8.2 0.5 | 8261778
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Bureau Veritas ID TWK518 TWK519 TWK520 TWK521 TWK545 TWK546
Sampling Date 2022/09/28 | 2022/09/28 | 2022/09/28 | 2022/09/28 | 2022/09/28 | 2022/09/28
COC Number 895873-01-01 | 895873-01-01 | 895873-01-01 | 895873-01-01 | 895873-02-01 | 895873-02-01
UNITS| GM3-12 GM5-3 owa4-3 ow7-3 OWS8-3(S) OWS-5(D) | RDL|QC Batch
Metals
Dissolved Calcium (Ca) mg/L 470 190 130 180 320 160 0.05| 8261778
Dissolved Iron (Fe) mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02| 8261778
Dissolved Magnesium (Mg) | mg/L 94 62 47 36 56 23 0.05| 8261778
Dissolved Potassium (K) mg/L 3 19 2 6 3 3 1 | 8261778
Dissolved Sodium (Na) mg/L 35 16 17 21 40 15 0.5 | 8261778
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Bureau Veritas ID TWK547
Sampling Date 2022/09/28
COC Number 895873-02-01
UNITS Oow9-3 RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 300 0.05( 8261778
Dissolved Iron (Fe) mg/L <0.02 0.02] 8261778
Dissolved Magnesium (Mg) | mg/L 56 0.05| 8261778
Dissolved Potassium (K) mg/L 4 1 |[8261778
Dissolved Sodium (Na) mg/L 47 0.5 | 8261778
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090

Site Location:
Sampler Initials: CS

NEUSTADT

TEST SUMMARY
Bureau Veritas ID: TWK514 Collected: 2022/09/28
Sample ID: S1 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258676 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Oxygen DO 8258678 2022/09/30 2022/09/30 Gurjot Kaur
Total Metals Analysis by ICP ICP 8262859 2022/10/04 2022/10/04 Thuy Linh Nguyen
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8263511 N/A 2022/10/04 Mandeep Kaur
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Phosphorus (Colourimetric) SKAL/P 8262668 2022/10/04 2022/10/05 Shivani Shivani
Bureau Veritas ID: TWK514 Dup Collected: 2022/09/28
Sample ID: S1 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Dissolved Oxygen DO 8258678 2022/09/30 2022/09/30 Gurjot Kaur
Bureau Veritas ID: TWK515 Collected: 2022/09/28
Sample ID: S2 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258812 N/A 2022/10/05 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Oxygen DO 8258678 2022/09/30 2022/09/30 Gurjot Kaur
Total Metals Analysis by ICP ICP 8262859 2022/10/04 2022/10/04 Thuy Linh Nguyen
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8263511 N/A 2022/10/04 Mandeep Kaur
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Phosphorus (Colourimetric) SKAL/P 8262668 2022/10/04 2022/10/05 Shivani Shivani
Bureau Veritas ID: TWK516 Collected: 2022/09/28
Sample ID: GM2-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8273607 N/A 2022/10/14 Kien Tran
Chloride by Automated Colourimetry KONE 8273500 N/A 2022/10/11 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260711 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090
Site Location: NEUSTADT

Sampler Initials: CS

TEST SUMMARY
Bureau Veritas ID: TWK516 Collected: 2022/09/28
Sample ID: GM2-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Lab Filtered Metals Analysis by ICP ICP 8272827 2022/10/07 2022/10/12 Thuy Linh Nguyen
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8263511 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8273496 N/A 2022/10/11 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK517 Collected: 2022/09/28
Sample ID: GM3-7 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8261000 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8263511 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK517 Dup Collected: 2022/09/28
Sample ID: GM3-7 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Bureau Veritas ID: TWK518 Collected: 2022/09/28
Sample ID: GM3-12 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8261000 N/A 2022/10/04 Nimarta Singh
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090

Site Location:
Sampler Initials: CS

NEUSTADT

TEST SUMMARY
Bureau Veritas ID: TWK518 Collected: 2022/09/28
Sample ID: GM3-12 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8264273 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK519 Collected: 2022/09/28
Sample ID: GM5-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260925 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8264273 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK520 Collected: 2022/09/28
Sample ID: O0W4-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260925 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258017 N/A 2022/10/02 Amanpreet Sappal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8264273 N/A 2022/10/04 Mandeep Kaur
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090
Site Location: NEUSTADT

Sampler Initials: CS

TEST SUMMARY
Bureau Veritas ID: TWK520 Collected: 2022/09/28
Sample ID: 0W4-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK520 Dup Collected: 2022/09/28
Sample ID: 0OW4-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260925 N/A 2022/10/04 Nimarta Singh
Nitrate & Nitrite as Nitrogen in Water LACH 8258017 N/A 2022/10/02 Amanpreet Sappal
Bureau Veritas ID: TWK521 Collected: 2022/09/28
Sample ID: OW?7-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260711 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8264273 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK521 Dup Collected: 2022/09/28
Sample ID: OW?7-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260711 N/A 2022/10/04 Nimarta Singh
Bureau Veritas ID: TWK545 Collected: 2022/09/28
Sample ID: OWS8-3(S) Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090

Site Location:
Sampler Initials: CS

NEUSTADT

TEST SUMMARY
Bureau Veritas ID: TWK545 Collected: 2022/09/28
Sample ID: 0OWS8-3(S) Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260711 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8264273 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK546 Collected: 2022/09/28
Sample ID: OWS8-5(D) Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8261000 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8264273 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
Bureau Veritas ID: TWK547 Collected: 2022/09/28
Sample ID: 0W9-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8257961 N/A 2022/10/06 Kien Tran
Chloride by Automated Colourimetry KONE 8258703 N/A 2022/10/03 Alina Dobreanu
Conductivity AT 8257971 N/A 2022/10/06 Kien Tran
Dissolved Organic Carbon (DOC) TOCV/NDIR 8260925 N/A 2022/10/04 Nimarta Singh
Hardness (calculated as CaCO3) 8257393 N/A 2022/10/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8261778 2022/10/03 2022/10/06 Archana Patel
Total Ammonia-N LACH/NH4 8261253 N/A 2022/10/06 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8258020 N/A 2022/10/07 Chandra Nandlal
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Bureau Veritas Job #: C252467

Report Date: 2022/10/14

GM BluePlan Engineering Limited
Client Project #: 213090

Site Location: NEUSTADT
Sampler Initials: CS

TEST SUMMARY
Bureau Veritas ID: TWK547 Collected: 2022/09/28
Sample ID: 0W9-3 Shipped:
Matrix: Water Received: 2022/09/29
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
pH AT 8257972 2022/09/30 2022/10/06 Kien Tran
Phenols (4AAP) TECH/PHEN 8264273 N/A 2022/10/04 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8258711 N/A 2022/10/04 Samuel Law
Total Dissolved Solids BAL 8261397 2022/10/03 2022/10/04 Shaneil Hall
Total Kjeldahl Nitrogen in Water SKAL 8261277 2022/10/03 2022/10/04 Rajni Tyagi
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BUREAU

Bureau Veritas Job #: C252467 GM BluePlan Engineering Limited
Report Date: 2022/10/14 Client Project #: 213090

Site Location: NEUSTADT
Sampler Initials: CS

GENERAL COMMENTS

Results relate only to the items tested.
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

QUALITY ASSURANCE REPORT

GM BluePlan Engineering Limited

Client Project #: 213090

Site Location:

NEUSTADT
Sampler Initials: CS

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

QC Batch | Parameter Date % Recovery | QC Limits | % Recovery | QC Limits Value UNITS | Value (%) | QC Limits |% Recovery| QC Limits
8257961 | Alkalinity (Total as CaCO3) 2022/10/06 95 85-115 <1.0 mg/L 0.55 20

8257971 | Conductivity 2022/10/06 101 85- 115 <1.0 “mr:°/ ¢ 0 25

8257972 | pH 2022/10/06 101 98 - 103 0.33 N/A

8258017 | Nitrate (N) 2022/10/02 97 80-120 99 80-120 <0.10 mg/L NC 20

8258017 Nitrite (N) 2022/10/02 107 80-120 109 80-120 <0.010 mg/L NC 20

8258020 Nitrate (N) 2022/10/07 105 80-120 96 80-120 <0.10 mg/L NC 20

8258020 Nitrite (N) 2022/10/07 107 80-120 107 80-120 <0.010 mg/L NC 20

8258676 Dissolved Chloride (CI-) 2022/10/03 NC 80-120 103 80-120 <1.0 mg/L 0.10 20

8258703 | Dissolved Chloride (Cl-) 2022/10/03 114 80-120 104 80-120 <1.0 mg/L NC 20

8258711 | Dissolved Sulphate (5S04) 2022/10/04 115 75-125 106 80-120 <1.0 mg/L 4.2 20

8258812 | Dissolved Chloride (Cl-) 2022/10/05 124 (1) 80-120 104 80-120 <1.0 mg/L 2.4 20

8260711 Dissolved Organic Carbon 2022/10/04 93 80-120 93 80-120 <0.40 mg/L 0.015 20

8260925 Dissolved Organic Carbon 2022/10/04 100 80-120 99 80-120 <0.40 mg/L 1.9 20

8261000 Dissolved Organic Carbon 2022/10/04 94 80-120 93 80-120 <0.40 mg/L 1.1 20

8261253 | Total Ammonia-N 2022/10/06 98 75-125 100 80-120 <0.050 mg/L NC 20

8261277 | Total Kjeldahl Nitrogen (TKN) 2022/10/04 109 80-120 103 80-120 <0.10 mg/L 5.1 20 101 80-120
8261397 | Total Dissolved Solids 2022/10/04 <10 mg/L 6.8 25 100 90-110
8261778 Dissolved Calcium (Ca) 2022/10/06 NC 80-120 100 80-120 <0.05 mg/L

8261778 Dissolved Iron (Fe) 2022/10/06 97 80-120 100 80-120 <0.02 mg/L

8261778 | Dissolved Magnesium (Mg) 2022/10/06 NC 80-120 99 80-120 <0.05 mg/L

8261778 | Dissolved Potassium (K) 2022/10/06 97 80-120 99 80-120 <1 mg/L

8261778 | Dissolved Sodium (Na) 2022/10/06 95 80-120 98 80-120 <0.5 mg/L

8262668 | Total Phosphorus 2022/10/05 98 80-120 96 80-120 <0.004 mg/L 15 20 92 80-120
8262859 | Total Iron (Fe) 2022/10/04 95 80-120 110 80-120 <0.02 mg/L 17 25

8262859 | Total Potassium (K) 2022/10/04 100 80-120 100 80-120 <1 mg/L

8263511 Phenols-4AAP 2022/10/04 100 80-120 98 80-120 <0.0010 mg/L NC 20

8264273 Phenols-4AAP 2022/10/04 98 80-120 99 80-120 <0.0010 mg/L NC 20

8272827 Dissolved Calcium (Ca) 2022/10/12 NC 80-120 102 80-120 <0.05 mg/L

8272827 | Dissolved Iron (Fe) 2022/10/12 98 80-120 104 80-120 <0.02 mg/L

8272827 | Dissolved Magnesium (Mg) 2022/10/12 NC 80-120 100 80-120 <0.05 mg/L
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Bureau Veritas Job #: C252467
Report Date: 2022/10/14

QUALITY ASSURANCE REPORT(CONT'D)

GM BluePlan Engineering Limited
Client Project #: 213090

Site Location:

NEUSTADT

Sampler Initials: CS

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard
QC Batch | Parameter Date % Recovery | QC Limits | % Recovery | QC Limits Value UNITS | Value (%) | QC Limits |% Recovery| QC Limits
8272827 | Dissolved Potassium (K) 2022/10/12 NC 80-120 100 80-120 <1 mg/L 0.38 25
8272827 | Dissolved Sodium (Na) 2022/10/12 NC 80-120 101 80-120 <0.5 mg/L 0.41 25
8273496 | Dissolved Sulphate (SO4) 2022/10/11 NC 75-125 108 80-120 <1.0 mg/L 0.64 20
8273500 Dissolved Chloride (Cl-) 2022/10/11 NC 80-120 103 80-120 <1.0 mg/L 6.9 20
8273607 | Alkalinity (Total as CaCO3) 2022/10/14 96 85-115 <1.0 mg/L 0.31 20

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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Bureau Veritas Job #: C252467 GM BluePlan Engineering Limited
Report Date: 2022/10/14 Client Project #: 213090

Site Location: NEUSTADT
Sampler Initials: CS

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

——
Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation please refer to the Validation Signature Page.
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