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Introduction

This document describes the Sediment Management Plan (SMP) associated with the Crook’s
Hollow Dam Removal and Restoration of Spencer Creek Project.

Background

The Hamilton Conservation Authority (HCA) owns and operates the Crooks’ Hollow Dam
located on Spencer Creek, near the former Town of Greensville, now part of the City of
Hamilton, Ontario. This dam is over 95 years old, and although minor repairs have been
carried out periodically, no significant rehabilitation work has been done recently. The dam,
nearing its useful life expectancy, was considered to be in poor condition and engineering
studies by Hatch Ltd. (Hatch) in 2007 confirmed that the dam would require extensive
rehabilitation to ensure its safe operation during major storm events.

HCA initiated a Class Environmental Assessment (Class EA) in accordance with
Conservation Ontario’s Class EA for Remedial Flood and Erosion Control Projects in 2005.
The final Class EA prepared by Hatch in 2009 concluded that the preferred remedial
alternative would be to remove the dam and rehabilitate the existing reservoir and
surrounding lands. As a result of the review process, several requests to elevate the project
to an Individual Environmental Assessment were sent to the Ontario Ministry of the
Environment (MOE) Environmental Assessment and Approvals Branch (EAAB). The Minister
of the Environment decided not to require an Individual EA, provided that HCA comply with
several conditions in his letter of May 13, 2009. These conditions included the following:

“1. The HCA must prepare a Sediment Management plan that addresses all aspects
related to the removal of sediment, including method and amount of excavation,
removal and final disposal of sediment and all measures to ensure that sediment
release does not occur during the course of the removal.

2. As part of the preparation of this plan, the HCA must undertake further consultation
with any other agencies, particularly the Ministry of Natural Resources and Fisheries
and Oceans Canada, who share a mandate for water quality and fishery resource
protection.

3. The HCA must submit the Sediment Management plan to the Technical Support
Section of the Ministry of the Environment’s West Central Region Office for technical
review.

4. No physical activities related to sediment management and dam-decommissioning
may take place until the Technical Support Section of the Ministry of the
Environment’s West Central Region Office has confirmed in writing that the Sediment
Management plan is acceptable.

5. The HCA shall indicate in the Sediment Management plan, as described in the above
conditions and provided to the satisfaction of the Technical Support Section of the
Ministry of the Environment’'s West Central Regional Office, that the Sediment
Management plan has been conducted in order to satisfy the above conditions.”
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Preferred Option

HCA retained Hatch to prepare this SMP as per the MOE requirement. As part of this
process, Hatch carried out additional sediment sampling and geotechnical investigations to
determine the extent and the volume of the sediment deposition in the reservoir. A preferred
option was selected and conceptual layout sketches of sediment removal and disposal were
prepared. The Spencer Creek Restoration Plan incorporated a natural channel design
approach. This preliminary plan was completed in August 2010 and the general approach
was accepted by MOE in December 2010 subject to receipt of additional details.

The preferred Sediment Management Plan option outlined in the August 2010 SMP was to
remove materials in a dewatered condition and place most of the sediments in a designated
area within the creek floodplain (former reservoir area). Some materials (localized and in
limited quantities) would require special handling and disposal off site based on testing during
construction. It was suggested that these suspect sediments (i.e., sediment locations where
metal concentrations exceeded the 2004 Soil Standards) be handled under these special
requirements.

Subsequent to the completion of the SMP, new Soil and Sediment Standards were
established in the amended Ontario Regulations 153/04 (O. Reg. 153/04), effective

July 1, 2011. As a consequence of the lowering of some metal concentrations in the generic
sediment standards, a revised approach for the SMP was developed. This involved an
enhanced sampling program that included testing both sediment samples as well as soil
samples within the floodplain area. Results from this sampling indicated that the floodplain
soils were of similar composition to the deposited sediments. As such, after discussion with
MOE it was determined that (i) sediment could be deposited directly on floodplain soils, (ii) an
area of sediment with elevated mercury (Hg) would be removed off site for disposal at a
MOE-licensed landfill facility, (iii) the remaining sediment would be placed on the banks of the
creek, maximizing the amount of sediment placed above the 100 year flood line, while
recognizing that there are only small areas available at the site which are above the 100 year
flood line and therefore, most of the excavated sediment would be placed within the 100 year
floodplain in areas requiring fill as part of the creek restoration and (iv) stabilizing the
sediment using erosion control measures (silt fences and coir mats) as shown in the
construction drawings provided in Appendix A. (v) Surface water would be directed into a
secondary channel along Spencer Creek to minimize infiltration of water through the
sediment management area during the construction period.

Several items were agreed with MOE in a meeting on January 12, 2012. These items
included (i) the creek is a groundwater discharge zone and therefore additional groundwater
sampling is not required (ii) HCA has a Permit To Take Water from MOE for the surface water
diversion during construction (iii) monitoring requirements as detailed in Section 3.

Restoration of Spencer Creek

There will be several significant benefits to the restoration of Spencer Creek within the
Crooks’ Hollow Conservation Area and the larger Spencer Creek system with the removal of
Crooks’ Hollow Dam. The removal of this impoundment will serve to improve water quality
(e.g. stream temperature, dissolved oxygen etc.) along this reach of Spencer Creek, as well
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as downstream to Cootes Paradise and Hamilton Harbour. The dam removal will also
re-establish natural sediment transport to downstream reaches of Spencer Creek to improve
aguatic habitat by aiding in natural channel formation, controlling channel and bank erosion
as well as restoring critical ecological interactions. Improvement to fish habitat will include
restoration of habitat, fish passage for fish and other aquatic species, establishing riparian
vegetation which will create refuge habitat for various juvenile fish species, and maintaining
stream temperature regimes. The extent of the restoration area along the Spencer Creek is
shown in Figure 1.

This reach of Spencer Creek historically functioned as a coolwater fishery, supporting fish
species such as Brook trout (Salvelinus fontinalis), Northern hog sucker (Hypentelium
nigricans), River chub (Nocomis micropogon), Blackside darter (Percina maculata) and
Finescale dace (Phoxinus neogaeus). Currently the aquatic system consists of warm water
habitat due to the lake ecosystem behind the dam which is favourable to nuisance non-native
fish species such as Common carp (Cyprinus carpio) and Goldfish (Carassius auratus). The
warm water and eutrophic conditions also support the production of algae, which depletes
dissolved oxygen in the water column that is further contributing to undesirable conditions
downstream.

The proposed naturalization works will facilitate ongoing restoration efforts downstream, as
well as aid in the conservation and recovery of rare and at-risk flora and fauna (such as
Eastern milk snake (Lampropeltis triangulum triangulum), Black redhorse (Moxostoma
duquesnei), Snapping turtle (Chelydra serpentina) and American chestnut (Castanea
dentate) that have been historically documented in this ecosystem.

Water Quality

The removal of the dam will improve the quality of the aquatic ecosystem, including improved
water quality, both upstream and downstream of the impoundment. By removing the physical
impediment of the dam, and in turn dewatering the reservoir and re-establishing a riverine
system, Spencer Creek will revert to a lotic ecosystem where the transport of nutrients,
sediment, and energy will be equilibrated. In its previous lentic state, the dam and the
reservoir promoted sedimentation behind the dam, starving downstream reaches of Spencer
Creek from vital channel building materials and promoting downstream erosion of the creek.

The maintenance of the reservoir created an aquatic environment disjunct from its upstream
and downstream riverine reaches that promoted thermal loading, decreased levels of
dissolved oxygen, and increased nutrient loading. During the warmer summer months, when
the abundant groundwater seepage from the surrounding valley slopes would normally abate
increased water temperatures, this impoundment promoted further thermal loading, the
proliferation of nuisance algae blooms, reduced water clarity, and anoxic conditions that were
detrimental to aquatic life inhabiting the system. This condition would have further served to
alter the composition of the faunal community inhabiting this section of Spencer Creek,
increasing the proportion of tolerant fish (e.g., carp) and benthic invertebrate (e.g.,
bloodworms, tubificids) species indicative of lake-like habitat conditions, and reducing the
proportion of sensitive, riverine species found in the less impacted reaches upstream and
downstream of the dam. The proposed natural channel design (riffle/pool sequence) will
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allow for a self sustaining stable stream to return which is critical to water quality and aquatic
health. In addition, the proposed stream restoration measures include rocky riffles, which will
help aerate the flowing water, thereby further improving the water quality.

Stream Function/Erosion of Placed Fill

Natural, stable streams are dynamic, which in turn implies the ability to be resilient in
adjusting to changes in flow and sediment. The term dynamic refers to the shape and
position of the stream, in which they are continually shifting in its valley and adjusting its form.
This occurs as the stream conveys water and sediment, including natural erosion of its bed
and banks. These are necessary and natural processes that occur in all streams. With the
presence of the Crooks’ Hollow dam, these processes were halted. Typically, the loss of
sediment movement can result in greater erosion in the downstream reaches, as the channel
tries to adjust to accommodate this change. These effects have been observed in Spencer
Creek, however, they have been less pronounced due to its steep gradient and local
presence of bedrock. The removal of the dam will greatly restore stream functions and
health.

In completing the stream restoration, there are several locations where fill is required to
improve the shape of the channel and increase the definition of the banks. The use of the
excavated sediment material from the creek bed with the presence of the organics will
provide a source for rapid growth to establish riparian vegetation.

The dam removal and creek restoration will improve the hydraulics along this reach of the
creek. With the dam in place during a 1:100 year storm event Crooks’ Hollow Road may be
impacted, however with the dam removed flooding will not be as extensive in the area
immediately upstream of the dam location. The placed sediment material will be stable and
not prone to erosion from the stream flow as through the natural channel design, flows in the
floodplain area will be reduced and in addition will be protected from the stream flow by a
variety of bank treatments (e.g., stone; crib wall — bio-engineering techniques) and
appropriate vegetative cover. As much of the sediment material as possible will be placed
above the 1:100 year flood for further protection. Assuming the vegetation, at a minimum is
grasses and some herbaceous plants; the permissible velocity over this material and plants is
1.2 m/s. Thus, provided the overbank velocities are below 1.2 m/s, there will not be any loss
of plants or erosion of the fill. A review of the hydraulic modeling for the post-restoration
condition on Spencer Creek, reveals that there are no instances where the overbank, flood
velocity exceeds 1.0 m/s up to the 100-year return interval flood. This is expected given the
nature of flows as they enter the floodplain and spread across the landscape. A table of
calculated velocities is provided in Appendix B.

Compliance With MOE Conditions
In order to address the conditions required by the Minister of the Environment as listed in
Section 1.1, the following actions were implemented:

e This SMP addresses the requirement for a sediment management plan in Condition 1.
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e Consultation was carried with the Ministry of Natural Resources and Fisheries and
Oceans Canada as required in Condition 2; a copy of these approvals are provided in
Appendix C.

e This SMP has been submitted to the Technical Support Section of MOE’s West Central
Office for technical review in order to comply with Condition 3.

e No physical activities associated with sediment management or dam decommissioning
will take place until the MOE's West Central Regional Office has confirmed in writing that
this SMP is acceptable (confirmation of Condition 4).

e This SMP has been prepared to address Conditions 1 to 4 and in order to satisfy the
Technical Support Section of MOE’s West Central Regional Office that the SMP has
been conducted in accordance with this plan a Project Completion Report and annual
monitoring reports will be prepared as described in Section 3.

Field Sampling and Testing Programs

Sediment, Sediment Pore Water, Soil and Surface Water — November
/December 2011

Sample Collection and Testing
On November 7, and December 28, 2011 Hatch carried out a bulk sediment, sediment pore
water and surface water sampling program at the Crooks’ Hollow site.

Sediment samples from the bottom of Spencer Creek were collected to (i) characterize the
quality of the sediment and (ii) characterize the pore water quality of the sediment to
determine if collection and treatment of the pore water would be needed during the creek
restoration activities. Bulk sediment samples were collected at three locations upstream of
the Crooks’ Hollow Dam. These sample locations included T1, T2 and T3, as shown on
Figure 3, at approximately 10 m, 60 m and 120 m upstream of the dam, respectively. At each
of the sampling locations a sample was collected for bulk inorganic analyses (metals) and a
sample of the pore water was drained and filtered. A composite sediment sample consisting
of equal portions from each location was prepared for TCLP testing (inorganics and PCBs).

Soil samples from three test pits were collected and tested for soil quality along the alignment
of the proposed water diversion channel. These samples were labelled as T4, T5 and T6 as
shown on Figure 3.

A surface water sample was collected upstream and downstream of the proposed creek
restoration area to establish baseline conditions.

In December 2011, MOE requested the collection and testing of additional channel sediment
samples including (i) the area of sediment sample C9 that was collected during the 2009
sampling event (Hatch, 2010) and (ii) along a bend on the opposite bank of the creek. These
samples were collected during the December 28, 2011 sampling event primarily to (i)
determine if the mercury test results were similar to test results at C9 and (ii) determine the
mercury concentration along a bend in the creek on the south bank.
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Soil samples were collected during the December 28, 2011 event in proposed excavated
sediment placement areas (primarily Areas C and D and E) as shown in Figure 3 to
determine if floodplain sediments were of a similar quality compared to channel sediments.

An additional soil sample from BH11-01, located in Area 3 as shown on Figure 3, was
submitted for chemical testing in January 2012.

All of the collected samples were sent to Paracel Laboratories Ltd. (Paracel) in Ottawa,
Ontario with the exception of the TCLP test that was completed by Maxxam Analytics Ltd.
(Maxxam) in Mississauga, Ontario. Descriptions of the sediment and soil samples are
provided in Appendix D.

Chemical Test Results
A copy of the Paracel and Maxxam laboratory test reports are provided in Appendix E.
Please see the following sections of Appendix E for the specific laboratory test reports:

E1 - Sediment and soil — November 2011.

E2 - Pore water and surface water — November 2011.
E3 - Sediment composite TCLP — November 2011.
E5 — Sediment and soil — December 2011.

E6 — Soil — Area A.

The test results for the bulk channel sediment samples (T1, T2 and T3 indicated lower metal
concentrations than the previous core samples at specific locations. The results show that
one of the sediment samples exceeds the Table 8 Standard for zinc (T2) at 361 mg/kg
compared to the Standard of 290 mg/kg, and one sample exceeds the Table 8 Standard for
mercury (T3) at 1.1 mg/kg compared to the Standard of 0.27 mg/kg.

Laboratory test results for soil samples in Areas B and C indicated similar results compared
to the sediment samples. The mercury concentration at 0.4 mg/kg in soil sample T4
exceeded the Table 8 Standard of 0.27 mg/kg, while the zinc concentration in samples T4, T5
and T6 at 416, 447 and 434 mg/kg, respectively, exceeded the Standard of 290 mg/kg.

The TCLP test results indicated that the channel sediment material is non-hazardous.

The laboratory test results indicated that the concentrations of the tested parameters are all
less than the Provincial Water Quality Objectives. With the exception of sample T1 adjacent
to the dam, there is no significant difference between the pore water samples and the
upstream/downstream surface water samples. Based on this data, a collection and treatment
system for sediment pore water is not needed.

The laboratory test results from the December 28, 2011 sampling event indicated that the
concentrations of metals in most of the sediment and soil samples were less than the Table 8
Soil Standards. There were some exceedances of the Table 8 Standards as described below.

e The channel sediment test results showed that one of the sediment samples, C11-01,
which was collected in close proximity to the previous sediment sample C9, exceeded the
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Table 8 Soil Standard of 1.5 mg/kg for Boron (available) at 1.8 mg/kg, mercury at a
concentration of 0.4 mg/kg compared to the soil Standard of 0.27 mg/kg and zinc with a
concentration of 290 mg/kg compared to the soil Standard of 290 mg/kg. Similarly, the
mercury concentration was 0.4 mg/kg in sample C11-04, located immediately
downstream from C11-01.

Other results included:

e Zinc concentration in samples C11-05, C11-06, C11-07 and C11-08 was 328, 332, 307
and 321 mg/kg, respectively

e Antimony concentration of 2 mg/kg in sample C11-06 exceeded the soil Standard of
1.3 mg/kg.

Soil sample test results from the proposed sediment placement areas indicated that some
metal concentrations exceeded the Table 8 Soil Standards as follows:

e Area A: Mercury at a concentration of 1.1 and 2.7 mg/kg in samples Area A -1 and Area
A -2, respectively; zinc at a concentration of 380, 222 mg/kg in samples Area A -1 and
Area A -2, respectively.

e Area C: Zinc at a concentration of 518 and 329 mg/kg in samples Area C -1 and Area
C -2, respectively.

e Area D: Boron (available) at a concentration of 2.0 mg/kg in sample Area D -1; mercury
at a concentration of 0.3 and 4.3 mg/kg in soil samples Area D -1 and Area D -2,
respectively; zinc at a concentration of 388 and 334 mg/kg in samples Area D-1 and Area
D -2, respectively.

Sediment — February 2012

Sample Collection and Testing
On February 20, 2012 Hatch carried out an additional bulk sediment sampling program at the
Crook’s Hollow site to further delineate the mercury concentration in sediment.

Bulk sediment samples were collected at and near two locations upstream of the Crooks’
Hollow Dam that were identified from the December 28, 2011 sampling as C11-1 and C11-4.
At each of the fourteen sampling locations a sample was collected for bulk inorganic analyses
(metals). A duplicate sediment sample was prepared for TCLP testing from the C11-1
location (inorganics and PCBs).

The collected samples, including both bulk and TCLP, were sent to Paracel Laboratories Ltd.
(Paracel) in Ottawa, Ontario. Descriptions of the sediment and soil samples are provided in
Appendix D.

Chemical Test Results
A copy of the Paracel laboratory test reports are provided in Appendix E. Please see the
following sections of Appendix E for the specific laboratory test reports:
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E7 - Sediment and soil — February 2012.
E8 — Sediment TCLP — February 2012.

The laboratory test results from the February 20, 2012 sampling event indicated that the
concentration of mercury in the sediment samples was generally less than the Table 8 Soil
Standards, with the exception of the areas previously identified as exceeding the Table 8 Sail
Standards (i.e., C11-1 and C11-4). These exceedances of the Table 8 Standards are
described below.

e The channel sediment test results showed that the sediment samples, C11-09A, C11-7
and C11-10 which were collected in close proximity to the previous sediment samples C9
and C11-1, exceeded the Table 8 Soil Standard of 0.27 mg/kg for mercury at a
concentration of 0.7, 0.5 and 0.6 mg/kg, respectively. Similarly, the mercury
concentration in samples C11-16, C11-17 and C11-11 was 0.3, 0.4 and 0.5 mg/kg.
These samples were collected near C11-04, located immediately downstream from
C11-01.

e The TCLP test results from sample C11-9B indicated that the channel sediment material
is non-hazardous.

Imported Fill
Fill materials will be imported during construction for completing stream restoration and bank
stabilization, primarily in Area A.

Samples of soil material from the Waynco Limited Sand & Gravel (Waynco Pit Cambridge)
were collected on December 8, 2011 and sent to Paracel in Mississauga, Ontario. Testing of
inorganics (metals) was carried out on the collected samples. The laboratory test results
indicated that all of the tested parameters are accepted to the Table 8 Standards. A copy of
the test results is provided in Appendix E4.

Sediment Management Work Plan

Site Preparation Work

HCA has selected R&M Construction (Contractor) to carry out the dam removal and creek
restoration at the Crooks’ Hollow site. Following the Contractor’'s mobilization and setup at
the Site, the Contractor will undertake the following work:

e Construct a by-pass channel from approximately chainage 0+0250 m to 0+450 m along
the west side of the floodplain area, as shown in Figure 1 and Drawing H337415-0000-
10-042-0004 (Appendix A). This by-pass channel will allow flow from the creek to be
redirected during construction activities.

e Stockpile the above noted imported fill at the Imported Fill Staging Area shown in
Figure 2. Itis expected that approximately 50 m?® of imported fill materials will be
transported to the Site each day using dump trucks, with a total of 500 m* of imported fill
required over the duration of the Project. This imported fill will be used primarily in Area A
and along the creek banks in other areas.
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Excavation Work and Sediment Management
Following the Site Preparation Work, the Contractor will undertake the following work:

Excavate, dewater, transport and dispose of channel sediment within Hg-impacted
sediment ‘hot spot’ at the C9, C11-1 (C11-9A, C11-7 and C11-10) and C11-4 (C11-16,
C11-17 and C11-11) locations at a MOE-licensed landfill facility. Sediment material will
be removed from an area of approximately 25 m x 10 m at an average thickness of 1 m
or as defined by the additional sampling and testing. The total estimated volume of Hg-
impacted sediment to be removed and disposed is approximately 250 m®. This volume
includes an area to clean margins as shown in Figure 4 and the excavated zone along
the creek bank for construction of a riffle section in the creek. The tonnage was
calculated as 250 m® x 2 tonnes/m® = 500 tonnes based on average density of sediment
and patrticle size.

Panda Environmental based in Acton, Ontario, will provide the transport and disposal of
this material (Transfer License No. 841607 and Plant License No. 4450-6NDKTS). As
the material has been be deemed to be non-hazardous, the disposal facility will be the
NewAlta landfill, 65 Green Mountain Road West, Hamilton. (Certificate of Approval No.
A100143).

Commencing at approximately chainage 0+100 m and proceeding in a downstream
direction to chainage 0+375 m at the dam site, excavate the sediment from the bottom of
Spencer Creek and then transfer and stockpile the excavated sediment within designated
sediment placement areas. In the preliminary sediment management report it was
estimated that approximately 5,000 m® of sediment would be excavated from the creek
channel based on 2005 reconnaissance data. Some floodplain sediment was likely
included in this early estimate based on a conceptual plan for the creek restoration. This
information was later improved by (i) an accurate survey with more surveyed sections at
lower water levels in 2011, (ii) channel sediment was accuracy delineated from the
underlying native materials in this survey and (iii) consideration of the detailed design for
the restored creek channel. The 2011 survey indicated a total of approximately 2000 m®
of channel sediment.

It is expected that approximately 200 m® of sediment will be excavated from the bottom of
Spencer Creek each day, so that approximately 10 working days will be needed to
excavate a total of 2,000 m® from the creek. As discussed in Section 3.1, pore water
from the stockpiled sediment will be allowed to freely drain to Spencer Creek.

Placement of Excavated Sediment in Designated Fill Areas, Re-Grading
and Erosion Protection
Following the Excavation Work the Contractor will undertake the following work:

The Contractor will transfer and place the excavated sediment in a designated fill area in
lifts of 0.3 m, commencing at the south end of Area E (above 100 year flood line) and
working northward to Areas C and D as shown in Figure 2. Approximately 300 m® of
sediment will be placed above the 1:100 year flood line in Area E where the existing soil
thickness ranges from 0 to 0.5 m over bedrock, while another 700 m® and 1000 m® will be
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placed in Areas C and D, respectively. The average height of fill in these areas at the
completion of the Project is expected to be 0.3 to 1.0 m based on a total volume of
sediment placement of 2,000 m>.

e Once all the excavated sediment soil has been transferred and placed in designated

areas, then the Contractor will carry out the final compaction and re-shaping of the fill
areas. The fill areas will be compacted by making several passes over the area with a
track-mounted excavator. The side slopes will then be graded to a final side slope of
2H:1V, with the top slope graded to the original ground surface. Upon completion of the
re-grading, various erosion protection measures will be placed on the side slopes of the
creek including a live crib wall, and banks comprised of rock. Details of the erosion
protection measures are provided in Drawings H337415-0000-10-042-0004 to -0007
(Appendix A). Standard temporary erosion control measures including silt fencing, coir
mats and mulch will be used on an interim basis to ensure sediment is not eroded (e.g.,
mats on steeper slopes and mulch on flatter slopes with silt fencing used on a break in
slope and bottom of slope).

Monitoring Program
Following the completion of the above noted works, the following Surface Water Monitoring
Program will be implemented by HCA.

Surface Water Sampling and Chemical Analyses

e On a semi-annual basis, a representative sample of Spencer Creek will be collected from
a point upstream of Area A and downstream of Area D as shown in Figure 5. The two
surface water samples will be submitted to an accredited chemical laboratory for analysis
of pH, alkalinity, hardness, metals and hydrides (i.e., unfiltered samples for analysis of
aluminum, antimony, arsenic, beryllium, boron, cadmium, chromium, cobalt, copper, iron,
lead, mercury, molybdenum, nickel, selenium, silver, thallium, uranium, vanadium and
zinc). Temperature, conductivity, dissolved oxygen, and pH will be measured in the field.

e The test results will be compared against the MOE July 1994 Provincial Water Quality
Objectives (PWQO).

Reporting

Project Completion Report

Following the completion of the construction phase of Crooks’ Hollow Dam Removal and
Spencer Creek Restoration Project, a project completion report will be prepared and
submitted to the MOE Hamilton District Office. This report will include (i) the specific
locations of sediment excavation, (ii) quantities of sediment excavated, (iii) quantities of Hg-
impacted sediment removed and disposed at a MOE-licensed landfill facility, (iv) on-site
placement quantities of sediment in Areas E, C and D, (v) erosion control measures used
during construction (See Figure 6 for typical erosion control measures) and (vi) record
drawings noting any changes from the SMP.
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Annual Monitoring Report

An annual monitoring report will be prepared to summarize the results from the Surface
Water Monitoring Program, ongoing monitoring of the permanent erosion protection
measures (monthly during the first year following construction followed by a recommendation
for decreased monitoring frequency following a period of stability) and monitoring carried out
in accordance with general Department of Fisheries and Oceans effectiveness monitoring
protocols (bank stability and health of planted materials). This information will be
documented in the annual monitoring report and submitted to the MOE Hamilton District
Office following the fall sampling program and before the year-end. HCA is preparing an
Adaptive Management Plan which will be implemented approximately one year following the
completion of construction at the site. Information on this plan will also be included in the
annual monitoring report.

If, after 5 years of monitoring, the results of the Surface Water Monitoring Program
demonstrate that surface water quality in the surface water samples show no significant
difference or improvement from pre-construction samples or between the upstream and
downstream sampling stations, the monitoring program will be terminated by HCA.

Should the results from a sampling event differ significantly from the baseline conditions then
re-sampling and testing will be carried out to determine if there was a sampling or analytical
issue with the initial sample. Should the second sampling event confirm the results from the
initial event, an investigation program would be carried out to determine the extent and
source of the impacted water.

Contingency

Monitoring and repairs of the temporary erosion protection measures will be carried out on a
regular basis throughout the construction period. The existing dam will provide secondary
containment for silt control, prior to the removal of the dam.

In order to minimize any potential offsite impacts during the construction period should a
storm event occur that would generate flows greater than the capacity of the flow diversion
system, several actions would be implemented including (i) providing erosion control blankets
over the working face of exposed sediment material, (ii) moving any existing sediment
stockpiles to area near the maximum extent of the 1:00 year storm event, (jii) using the
existing dam to pond water and prevent migration of silt downstream and (iv) communication
with HCA to control flows from the Christie Dam located upstream from the site.

Additional Contingency measures include

1. all groundwater seeps from the north side of the site will be diverted into the constructed
diversion channel. This will minimize water in the construction area

2. all trails on site will be closed to ensure public safety
3. construction vehicles will be prohibited from idling on site

4. once the original creek is dewatered, a fish rescue plan will be implemented by HCA
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5. sorbent protection booms will be inserted at the existing dam to protect against any
oil/gas leaks that occur on site from migrating downstream

6. noise will be controlled on site. Work will only be permitted during the hours of 7 a.m. to
7 p.m.

7. dust will be controlled on site by spraying dry material with water

8. mud mats will be provided onsite to minimize tracking of mud offsite by construction
vehicles.
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Appendix A
Construction Drawings
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Appendix B
Spencer Creek Velocity Model Results
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1.34 Regional
1.34 100 year
1.34 50 year
1.34 20 year
1.34 10 year
1.34 5 year
1.34 2 year

1.27 Regional
1.27 100 year
1.27 50 year
1.27 20 year
1.27 10 year
1.27 5 year
1.27 2 year

1.23 Regional
1.23 100 year
1.23 50 year
1.23 20 year
1.23 10 year
1.23 5 year
1.23 2 year

1.2 Regional
1.2 100 year
1.2 50 year
1.2 20 year
1.2 10 year
1.2 5 year
1.2 2 year

1.06 Regional
1.06 100 year
1.06 50 year
1.06 20 year
1.06 10 year
1.06 5 year
1.06 2 year

0.96 Regional
0.96 100 year
0.96 50 year
0.96 20 year
0.96 10 year
096 5 year
096 2 year

0.92 Regional
0.92 100 year
092 50 year
0.92 20 year
092 10 year
092 5 year
092 2year

0.89 Regional
0.89 100 year
0.89 50 year
0.89 20 year
089 10 year
089 5 year
089 2 year

0.82 Regional
0.82 100 year
0.82 50 year
0.82 20 year
082 10 year
082 5 year
082 2year

0.75 Regional
0.75 100 year
0.75 50 year
075 20 year
0.75 10 year
075 5 year
0.75 2 year

0.68 Regional
0.68 100 year
0.68 50 year
0.68 20 year
0.68 10 year
068 5 year
068 2 year

0.6 Regional
0.6 100 year
0.6 50 year
0.6 20 year
0.6 10 year
0.6 5 year
0.6 2 year

0.56 Regional
0.56 100 year
0.56 50 year
0.56 20 year
0.56 10 year
056 5 year
056 2 year

0.54 Regional
054 100 year
054 50 year
054 20 year
054 10 year
0545 year
0.54 2 year

0.48 Regional
0.48 100 year
0.48 50 year
048 20 year
0.48 10 year
0.48 5 year
0.48 2 year

0.42 Regional
0.42 100 year
0.42 50 year
042 20 year
0.42 10 year

Vel Right
(m/s)

0.45

0.22

061
077
072
065

051
034

0.62
022
022
022
021

02
0.19

037
0.12

0.1
0.09
0.06
0.02

061
0.17
0.12

0.67
0.06
0.02

1.65
027
0.26
024
022

02
0.16

151
0.84
0.79

0.68

Vel Left
(m/s)

0.62
036
036
035
034
032
0.29

038
0.13
0.12
0.11
0.09
0.06

193
035
034
032

03
0.28
0.24

137
0.75
071
0.65

0.6

ion across bridge

Vel Chnl
(m/s)

193
132
132
133
132
131
125

1.98
1.05
1.03
101
0.98
0.95
0.88

483
333
3.24
311

2.89
262

159
0.84
0.83
0.82
0.81

08
464

292

8.19
146

14
131
123
114
0.96

225
122

116
113
1.08
0.98

Qchannel

(m3/s)

Qteft
(m3/s)
49,

57.16
035
0.25
0.15
0.09
0.04
0.02

124.02

122.97

164.12

65.81

20.34

115.65

QRight
(m3/s)

78.69

0.52
041
031
022
012

2348
0.36
03
0.2
0.14
0.09
0.03

63.79

475
351
262
216
128

168.03
652
557
451
2.98

0.16

108.94
272
23
179
141

056

12.73
0.01

10.66

415
0.26
0.22
0.18
0.14
011
0.06

268
338

271
238
2.02
141

53.52
275
249

184

W.S. Elev

(m)

22191

2199
219.86
219.79
219.73
219.67
21953

221.07
219.06
219.02
218.97
218.92
218.87

2188

22124
21871
218.66
21858
21852
218.44
21833

22123
218557

2185
21839
21831
21821
218.05

22126

218
217.95
217.91
217.78
217.68
217.38

22111
217.74
217.66
21754
217.44
217.32
217.11

211
217.71
217.63

21532

212.88
212.84
212.81



Existing conditions with bridge

HEC-RAS Plan: Plan 01 River: Spencer Creek Reach: Crooks Hollow

Reach River Sta Profile  Velleft  VelRight

(m/s) (m/s)
297

Crooks Hollow 0.54 20 year
Crooks Hollow 0.54 10 year 291
Crooks Hollow 054 5 year 285
Crooks Hollow 054 2 year 273
Crooks Hollow 0.48 Regional 076
Crooks Hollow 0.48 100 year 029
Crooks Hollow 0.48 50 year 029
Crooks Hollow 0.48 20 year 028
Crooks Hollow 0.48 10 year 028
Crooks Hollow 0.48 5 year 028
Crooks Hollow 048 2 year 028
Crooks Hollow 0.42 Regional 137
Crooks Hollow 0.42 100 year 075
Crooks Hollow 0.42 50 year 071
Crooks Hollow 0.42 20 year 065
Crooks Hollow 0.42 10 year 06
Crooks Hollow 0.42 5 year 055
Crooks Hollow 042 2 year 045
Crooks Hollow 0.39 Regional 165
Crooks Hollow 039 100 year 091
Crooks Hollow 039 50 year 088
Crooks Hollow 039 20 year 083
Crooks Hollow 039 10 year 079
Crooks Hollow 039 5 year 076
Crooks Hollow 039 2 year 069
Crooks Hollow 034 Regional 11
Crooks Hollow 034 100 year 057
Crooks Hollow 034 50 year 056
Crooks Hollow 034 20 year 053
Crooks Hollow 034 10 year 05
Crooks Hollow 034 5 year 047
Crooks Hollow 034 2 year 041
Crooks Hollow 0.28 Regional 151
Crooks Hollow 0.28 100 year 069
Crooks Hollow 0.28 50 year 067
Crooks Hollow 0.28 20 year 063
Crooks Hollow 0.28 10 year 061
Crooks Hollow 0.28 5 year 057
Crooks Hollow 0.28 2 year 051
Crooks Hollow 0.21 Regional 125
Crooks Hollow 0.21 100 year 053
Crooks Hollow 0.21 50 year 051
Crooks Hollow 0.21 20 year 049
Crooks Hollow 0.21 10 year 0.48
Crooks Hollow 021 5 year 045
Crooks Hollow 021 2 year 041
Crooks Hollow 0.13 Regional 116
Crooks Hollow 0.13 100 year 05
Crooks Hollow 0.13 50 year 049
Crooks Hollow 0.13 20 year 047
Crooks Hollow 0.13 10 year 045
Crooks Hollow 0.13 5 year 043
Crooks Hollow 0.13 2 year 039
Crooks Hollow 0.08 Regional 167
Crooks Hollow 0.08 100 year 08
Crooks Hollow 0.08 50 year 077
Crooks Hollow 0.08 20 year 073
Crooks Hollow 0.08 10 year 07
Crooks Hollow 0.08 5 year 066
Crooks Hollow 0.08 2 year 058
Crooks Hollow 0.005 Regional 182
Crooks Hollow 0.005 100 year 08
Crooks Hollow 0.005 50 year 078
Crooks Hollow 0.005 20 year 075
Crooks Hollow 0.005 10 year 072
Crooks Hollow 0.005 5 year 069
Crooks Hollow 0.005 2 year 063
Crooks Hollow 0.004 Regional 184
Crooks Hollow 0.004 100 year 081
Crooks Hollow 0.004 50 year 079
Crooks Hollow 0.004 20 year 076
Crooks Hollow 0.004 10 year 073
Crooks Hollow 0.004 5 year 07
Crooks Hollow 0.004 2 year 064
Crooks Hollow 0.003 Regional 185
Crooks Hollow 0.003 100 year 083
Crooks Hollow 0.003 50 year 08
Crooks Hollow 0.003 20 year 077
Crooks Hollow 0.003 10 year 074
Crooks Hollow 0.003 5 year 072
Crooks Hollow 0.003 2 year 066
Crooks Hollow 0.002 Regional 187
Crooks Hollow 0.002 100 year 084
Crooks Hollow 0.002 50 year 082
Crooks Hollow 0.002 20 year 079
Crooks Hollow 0.002 10 year 076
Crooks Hollow 0.002 5 year 074
Crooks Hollow 0.002 2 year 067
Crooks Hollow 0.001 Regional 202
Crooks Hollow 0.001 100 year 096
Crooks Hollow 0.001 50 year 094
Crooks Hollow 0.001 20 year 091
Crooks Hollow 0.001 10 year 089
Crooks Hollow 0.001 5 year 085
Crooks Hollow 0.001 2 year 079
Crooks Hollow 0 Regional 19
Crooks Hollow 0 100 year 091
Crooks Hollow 050 year 089
Crooks Hollow 020 year 085
Crooks Hollow 0 10 year 082
Crooks Hollow 05 year 077

Crooks Hollow 02 year 0.69

075
0.44
0.43
0.42

0.4
0.38
034

142
0.68
0.66
0.63

0.6
0.56
0.49

211

0.86

0.8
0.75
0.69
0.56

132
0.63
0.62

0.6
058
0.56
0.52

152
0.66
0.64

0.6
057
053
0.46

166
0.75
073
0.69
0.65
0.61
051

Vel Chnl
(m/s)

225
122

12
116
113
1.08
0.98

373
195
191
185
178
172
159

425

162

557
281
273
262
252
241
219

Qhannel

(m3/s)

Qteft
(m3/s)
0.!

11565
481
418
338
281

158
60.65

0.98
0.83

0.7
0.58
0.38

34.05
143
125
1.01
0.83
0.65
0.38

87.25

122.09
8.16
735
6.26
537
447
3.02

QRight
(m3/s)

46.62
175
15
119
0.93

0.34

39.87
107

0.68
0.51
0.35
0.14

W.S. Elev

(m)

211.98
211.95
211.92
211.85

216.41
213.46

2134

2133
213.23
213.14
212.98

21532

2129
212.88
212.84
212.81
212.76
212.68

214.67
21264
21261
212557
21253
212.47
21239

214.64
211.95

2119
211.83
21177
21171
21159

213.41

2113
211.26
21121
21116

2111
211.01

21331

Existing creek profile, bridge removed, assumed smooth transition across bridge

HEC-RAS Plan:
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Crooks Hollow
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Crooks Hollow
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Crooks Hollow
Crooks Hollow
Crooks Hollow
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Crooks Hollow
Crooks Hollow
Crooks Hollow
Crooks Hollow
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Crooks Hollow
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Crooks Hollow
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Crooks Hollow
Crooks Hollow
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River Sta

lan 01 River: Spencer Creek Reach:

Profile

0.42 5 year
0.42 2 year

039 Regional
039 100 year
039 50 year
039 20 year
039 10 year
0395 year
039 2 year

034 Regional
034 100 year
034 50 year
034 20 year
034 10 year
0345 year
034 2 year

0.28 Regional
0.28 100 year
0.28 50 year
0.28 20 year
0.28 10 year
0.28 5 year
0.28 2 year

0.21 Regional
0.21 100 year
0.21 50 year
0.21 20 year
021 10 year
0.215 year
0.21 2 year

0.13 Regional
0.13 100 year
0.13 50 year
0.13 20 year
0.13 10 year
0.13 5 year
0.13 2 year

0.08 Regional
0.08 100 year
0.08 50 year
0.08 20 year
008 10 year
0.08 5 year
0.08 2 year

0005 Regional
0.005 100 year
0.005 50 year
0.005 20 year
0.005 10 year
0.005 5 year
0.005 2 year

0.004 Regional
0.004 100 year
0.004 50 year
0.004 20 year
0.004 10 year
0.004 5 year
0.004 2 year

0003 Regional
0.003 100 year
0.003 50 year
0.003 20 year
0,003 10 year
0.003 5 year
0.003 2 year

0.002 Regional
0.002 100 year
0002 50 year
0.002 20 year
0.002 10 year
0.002 5 year
0,002 2 year

0001 Regional
0.001 100 year
0001 50 year
0001 20 year
0,001 10 year
0.001 5 year
0,001 2 year

0 Regional
0100 year
050 year
020 year
0 10year
05 year
02 year
05 year

0 2year

Vel Right
(m/s)

rooks Hollow

Vel Left

(m/s)
63

052

16
0.94
091
0.86
0.82
079
071

138

061

168
079
077
073

0.65
058

151

0.45

155
0.68
0.66
062
059
055
0.47

Vel Chnl

(m/s)
5

0.45

165
091
0.88
0.83
0.79
0.76
0.69

125
053
051
0.49
0.48
0.45
0.41

167

0.8
0.77
073

0.66
0.58

182

0.8
078
0.75
0.72
0.69
0.63

187
0.84
0.82
0.79
0.76
074
0.67

QChannel Qleft
(m3/s) (m3/s)

5 18 0.58
1.88 18.26 038
469 150.7 983
287 265 7.29
279 24.77 6.61
267 2229 5.66
257 2024 489

25 18.02 4.05
228 13.98 2.78
373 17109 3059
195 2534 1.86
191 237 167
185 2137 14
178 19.41 119
172 17.3 0.96
159 13.65 06

6 2122 1379
293 326 047
285 30.44 0.42
271 2731 0.34
262 24.79 028

25 2197 0.23
225 17.11 0.14
416 19935 39.09
2.06 28.94 1.88
2.02 26.97 161
1.96 24.11 13

19 275 1.06
183 19.15 0.82
1.68 14.68 0.48
425 21236 3405
199 3268 143
1.94 3043 125
188 272 101
182 24.52 083
175 2159 0.65
1.62 16.52 038

6 18302 87.25
3.08 329 4.49
299 30.72 a4
285 27.59 332
273 24.97 28
258 22,07 2.26

23 17.02 143
553 16965 1247
277 30.29 8.85
2.69 2831 8.01
258 25.45 683
248 23.05 591
237 2043 4.92
215 15.81 337
557 17005 12453
281 30.38 88
273 28.39 7.95
262 25.53 678
252 212 586
241 20.49 4.88
219 15.85 3.34
562 1705 12433
2.86 30.49 873
278 28.49 7.89
267 25.61 673
256 22 582
246 20.56 484
223 15.91 33
568 17101 12411
291 30.62 8.65
284 28.61 7.82
272 25.72 666
262 23.29 576
252 20.65 478
229 15.97 3.26
619 17549 122,09
331 3139 8.16
324 29.34 735
ERE] 26.35 626
303 23.89 537

29 2114 4.47
267 16.33 3.02
6.16 21649 87.84
3.65 37.05 3.18
3.57 3453 2.77
345 3091 221
334 27.89 179
321 2457 138
295 18.79 0.77
321 24.57 138
295 18.79 077

QRight
(m3/s)
154

1.06

86.2
751
6.82
5.86
5.08
423
294

14252

1283
11.04

8.04
5.6

109.19

4937
2.08
1.82
146
119

0.49

49.08
2.04
177
142
115
0.87
047

W.S. Elev

(m)

21276
212.68

21467
21264
21261
21257
21253
212.47
21239

21464
211.95

2119
211.83
21177
21171
21159

213.41

2113
21126
21121
21116

2111
211.01

21331
21053
210.48
21039
21032
21024

2101
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Transport Canada Transports Canada

Marine Maritime
Navigable Waters Protection Program Your File Votre référence
Programme de protection des eaux navigables
100 Front Street South Qur File Notre référence
Sarnia, Ontarioc N7T 2M4 8200-2005-400554 (8200-05-7019)

REGISTERED MAIL
JAN 09 2012

Hamilton Region Conservation Authority
838 Mineral Springs Road

PO Box 7099

Ancaster, ON L9G 3L3

Attention: Hazel Breton
Dear Sir:

Re.:  Application under the Navigable Waters Protection Act by Hamilton Region
Conservation Authority for Approval of the Footbridge located at Spencer Creek in
the Province of Ontario

Enclosed herewith is an Approval document signed on behalf of the Minister of Transport,
Infrastructure and Communities pursuant to subsections 5(1) and (3) of the Navigable Walers
Protection Act (R.S.C. 1985, c. N-22), as amended by Part 7 of the Budget Implementation Act,
2009, §.C. 2009, c. 2.

Please note Transport Canada has determined, that for the purposes of issuing the
aforementioned Navigable Waters Protection Act approval, Transport Canada is not required to
complete an environmental assessment pursuant to the Canadian Environmental Assessment Act
for the above-referenced project. Please note that your project may require other approvals and/or
authorizations which could be subject to an environmental assessment under the Canadian
Environmental Assessment Act.

Please advise this office of the completion of the work by facsimile transmission at 519-383-1989
or via email at NWPontario-PENontario@tc.gc.ca.

Sincerely”” //

Navigable Wa rQ;ction Officer

Navigable Waters Protection Program
Marine Safety

Transport Canada

Cntario

CC. Paul Holmes, Hatch Acres

Canada






Transport Canada Transports Canada

Marine Maritime

NAVIGABLE WATERS PROTECTION ACT (R.S.C. 1985, c. N-22) as amended by Part 7 of the Budget
implementation Act, 2009, S.C. 2009, c. 2 (Navigable Waters Protection Act), PART |
Subsections 5(1) and (3) — Other than substantial interference

8200-2005-400554 (8200-05-7019)

Approval

APPLICANT: Hamilton Region Conservation Authority
| 838 Mineral Springs Road
| PO Box 7099
! Ancaster, ON L9G 3L3
|
WORK: i Footbridge
SITE LOCATION:: Located at Approximately 43° 16' 43.96" N — 79° 59' 48.05" W to 43° 1€’

43.22" N — 79° 59' 47 47" W, Spencer Creek, Community of Greensville,
City of Hamilton, in the Province of Ontario

IMPORTANT NOTICE: This document approves the work in terms of its effect on marine

i navigation under the Navigable Waters Protection Act. The work must be
: built, placed, maintained, operated, used and removed in accordance
with the approved plan(s), the Navigable Waters Protection Act, its
regulations and the terms and conditions in the Approval. It is the
applicant's responsibility to obtain any other forms of approval, including
building permits, under any applicable laws.

|
WHEREAS the above-named applicant has made application to the Minister of Transport,
Infrastructure and Communities under the Navigable Waters Protection Act for approval of the above-

described work at ihe above-referenced site in accordance with the attached plan(s}),

WHEREAS it is considered advisable to approve the said work at the said site and plan(s) thereof
for a period of 25 years pursuant to the Schedule referred to in subsection 3(1) of the Navigabie Waters

Works Regulatfons.

THEREFORE, the Minister of Transport, Infrastructure and Communities, pursuant to subsections
5(1) and (3) of thej Navigable Waters Protection Act, hereby approves the said work at the said site and
plan(s} thereof for the period of time aforesaid, providing:

1. The Minister or his representatives must be allowed unimpeded access to any site

related to the project for inspection and/or monitoring purposes.

2. . Any proposed changes to the project must be reviewed and accepted by Transport
. Canada prior to implementation of the same.

|
3. | All vessels shall be allowed safe access through the site and assisted as necessary.

A2

Canada




8200-2005-400554 (8200-05-7019)

4. All portions of the existing Crook’s Hollow Dam shall be completely removed to an

-elevation at or below the bed of the waterway and in accordance with the approved

plans within 2 months of completion of the new work.

5. No person shall permit any tools, equipment, vehicles, temporary structures or parts

-thereof used or maintained for the purpose of building or placing a work in navigable

water to remain in such water after the completion of the project.

6. Where a work or a portion of a work that is being constructed or maintained in a

navigable water causes debris or other material to accumulate on the bed or on the

surface of such water, the owner of that work or portion of that work shall cause the

?debris or other material to be removed to the satisfaction of the Minister.

;
Sarnia, Ontario ‘

s

Date: AN 0§ 2817
|

P &\/
Keily Thompson \{
te

Navigable Waters Protettion Officer
Navigable Waters Protection Program
Marine Safety

Transport Canada

Ontario

for the Minister of Transport, Infrastructure and
Communities






















E HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

Appendix D
Sediment and Soil Sample Descriptions

— H337415-0000-00-124-0002, Rev. 4
+|/]O Pege D

Safety e Quality ® Sustainability e Innovation
© Hatch 2012/03



E HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

— H337415-0000-00-124-0002, Rev. 4
+|/]O Pege 02

Safety e Quality ® Sustainability e Innovation
© Hatch 2012/03



E HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

Crook’s Hollow — Soil/Sediment Sampling Details (Dec. 28, 2011 and Feb. 20, 2012)

Date Sampling Sample Type Description Notes
(dd/mm/yr) Site
28/12/2011 D-1 Soil Brownish-black, wet, clayey silt mixed with organic Sample collected along left bank of
debris. channel, downstream of dam.
28/12/2011 D-2 Soil Maoist, clayey silt mixed with some organic debris Sample collected along left bank of
channel, downstream of dam.
28/12/2011 C11-1 Sediment Brownish-grey, sandy gravel (0.00 m to 0.005 m) Sample collected on left side of channel,
Dark brown, clayey silt (greater than 0.05 m) upstream of dam.
28/12/2011 C11-2 Sediment Brown sand mixed with organics (i.e., leaf and small shell | Sample collected on left side of channel,
debris) upstream of dam.
28/12/2011 C11-3 Sediment Brown, fine to medium sand with some silt and organics Sample collected on left side of channel,
(i.e., shell debris) upstream of dam.
28/12/2011 C11-4 Sediment Dark brownish-grey, fine silt mixed with a minor amount Sample collected on left side of channel,
of sand and organics upstream of dam.
28/12/2011 C11-5 Sediment Brownish-grey, sand mixed with organics (0.00 m to 0.05 | Sample collected on left side of channel,
m) upstream of dam.
Dark greyish-brown, fine silt (greater than 0.05 m)
28/12/2011 C11-6 Sediment Grey-brown, sandy silt with some organics Sample collected in middle of channel,
upstream of dam.
28/12/2011 Al Soil Dark greyish-brown, silty clay mixed with some fine sand | Sample collected along left bank of
and organics channel, upstream of dam.
28/12/2011 A2 Soil Brown sand mixed with some organic debris over shallow | Sample collected along left bank of
bedrock channel, upstream of dam.
28/12/2011 A3 Soil Predominantly grey clay Sample collected along right bank of
channel, upstream of dam.
28/12/2011 A4 Soil Brownish-grey clay mixed with some sandy silt Sample collected along right bank of
channel, upstream of dam.
28/12/2011 C11-7* Sediment Dark grey, fine, sandy silt mixed with some organics Sample collected along right bank of
channel, upstream of dam.
28/12/2011 C11-8* Sediment Thin sand and gravel top layer, with dark grey, fine, sandy | Sample collected along right bank of
and silty clay mixed with organics below channel, upstream of dam.
28/12/2011 Area C1 Soil Greyish-brown sand mixed with a large amount of organic | Sample collected along left bank of
debris (i.e., roots) over very shallow bedrock channel, upstream of dam.
28/12/2011 Area C2 Soil Brownish-grey, sandy silt Sample collected along left bank of
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Date Sampling Sample Type Description Notes
(dd/mm/yr) Site
channel, upstream of dam.
20/02/2012 C11-7* Soil Greyish-brown, sandy silt mixed with organics (i.e., roots) | Sample collected along left bank of
(0.00 m to 0.003 m) channel, upstream of dam.
Organics, including roots and wood fragments (0.03 m to
0.04 m)
Brownish-grey to reddish-brown, mottled sandy silt with
some black organic pockets (0.04 m to 0.15 m)
20/02/2012 C11-8* Sediment Dark brownish-grey silt mixed with some sand and fine Sample collected on left side of channel,
organics upstream of dam.
20/02/2012 C11-9a/ Sediment Dark grayish-brown, sandy silt mixed with some organics Sample collected on left side of channel,
C11-9b upstream of dam.
20/02/2012 C11-10 Soil Greyish-brown, silty, fine sand mottled with grass roots, Sample collected along left bank of
mixed with reddish-brown/grey pockets of finer organics channel, upstream of dam.
throughout
20/02/2012 C11-11 Sediment Brownish-grey, sandy silt mixed with a minor amount of Sample collected in middle of channel,
clay and coarse organic debris, with fine organic debris upstream of dam.
interspersed throughout
20/02/2012 C11-12 Sediment Grey, compact sandy-silt with organics present in the top Sample collected on left side of channel,
layer only upstream of dam.
20/02/2012 C11-13 Soil Brown, fine to medium sand mixed with some silt, grass Sample collected along left bank of
roots and wood fragments channel, upstream of dam.
20/02/2012 C11-14 Sediment Dark, grayish-brown sandy silt mixed with organics (i.e., Sample collected on left side of channel,
root and leaf debris) mixed throughout upstream of dam.
20/02/2012 C11-15 Sediment Brownish-grey organics (i.e., particularly wood fragments) | Sample collected on left side of channel,
mixed with some silty sand upstream of dam.
20/02/2012 C11-16 Sediment Dark grayish-brown, sandy silt mixed with fine organic Sample collected on left side of channel,
debris upstream of dam.
20/02/2012 C11-17 Sediment Mottled dark grey to brownish-grey, sandy silt mixed with | Sample collected on left side of channel,
fine organics upstream of dam.
20/02/2012 C11-18 Soil Brown, fine to medium sand mixed with some silt, grass Sample collected along left bank of
roots and wood fragments channel, upstream of dam.
20/02/2012 C11-19 Sediment Greyish-brown, compact silt mixed with a minor amount Sample collected on left side of channel,
of sand, with coarse organics present in the top layer only | upstream of dam.
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E HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek

Sediment Management Plan

Date Sampling Sample Type Description Notes
(dd/mm/yr) Site
20/02/2012 C11-20 Sediment Brownish-grey silt mixed with a minor amount of sand and | Sample collected on left side of channel,

clay, with fine organics interspersed throughout and
coarse organics present in the top layer only

upstream of dam.

*Note: Samples labelled as C11-7 and C11-8 were taken during both the December 28, 2011 and February 20, 2012 sampling periods (respectively), however, the sampling locations

were different.

+lv]Ool<

Safety e Quality  Sustainability e Innovation

H337415-0000-00-124-0002, Rev. 4

Page D-5

© Hatch 2012/03



N

HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

= H337415-0000-00-124-0002, Rev. 4
D&OE i

Safety e Quality  Sustainability e Innovation
© Hatch 2012/03



E HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

Appendix E
Chemical Test Results

— H337415-0000-00-124-0002, Rev. 4
+|/]O Pege 1

Safety e Quality ® Sustainability e Innovation
© Hatch 2012/03



E HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

— H337415-0000-00-124-0002, Rev. 4
+|/]O Pege 2

Safety e Quality ® Sustainability e Innovation
© Hatch 2012/03



Z HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

E-1 Chemical Laboratory Report
Sediment and Soil
11-Nov-2011

= H337415-0000-00-124-0002, Rev. 4
+|/]O Pege €3

Safety e Quality e Sustainability e Innovation
© Hatch 2012/03



Z HATCH

Hamilton Conservation Authority - Crooks' Hollow Dam Removal and Restoration of Spencer Creek
Sediment Management Plan

= H337415-0000-00-124-0002, Rev. 4
D%Ee e

Safety e Quality e Sustainability e Innovation
© Hatch 2012/03



Certificate of Analysis

Hatch Ltd.
4342 Queen Street, Suite 500 Phone: (905) 374-5200
Niagara Falls, ON L2E 6W1 Fax: (905) 374-1157
Attn: Jordan Black
Client PO: Report Date: 11-Nov-2011
Project: 337415 Order Date: 7-Nov-2011
Custody: 91345/91341 Order #: 1146048
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID
1146048-01 2011-T1
1146048-02 2011-T2
1146048-03 2011-T3
1146048-04 2011-T4
1146048-05 2011-T5
1146048-06 2011-T6

’;";;{1 p ;{*j; i Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work
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Order #: 1146048

Certificate of Analysis
Client: Hatch Ltd.
Client PO:

Project Description: 337415

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Chromium, hexavalent MOE E3056 - Extraction, colourimetric 10-Nov-11 11-Nov-11
Mercury EPA 7471A - CVAA, digestion 10-Nov-11 10-Nov-11
Metals EPA 6020 - Digestion - ICP-MS 10-Nov-11 10-Nov-11
Solids, % Gravimetric, calculation 9-Nov-11 9-Nov-11
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Order #: 1146048

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011

Order Date:7-Nov-2011

Client PO: Project Description: 337415
Client ID: 2011-T1 2011-T2 2011-T3 2011-T4
Sample Date: 07-Nov-11 07-Nov-11 07-Nov-11 07-Nov-11
Sample ID: 1146048-01 1146048-02 1146048-03 1146048-04

MDL/Units Soil Soil Saoll Soil
Physical Characteristics
% Solids 0.1 % by Wt. 73.5 81.8 64.4 56.6
Metals
Antimony 1 ug/g dry <1 <1 <1 <1
Arsenic 1 ug/g dry 1 2 4 <1
Barium 1 ug/g dry 26 52 42 81
Beryllium 0.5 ug/g dry <0.5 <0.5 <0.5 <0.5
Boron 5.0 ug/g dry <5.0 <5.0 <5.0 7.8
Cadmium 0.5 ug/g dry <0.5 <0.5 <0.5 0.6
Chromium 5 ug/g dry <5 9 8 14
Chromium (VI) 0.4 ug/g dry <0.4 <0.4 <0.4 <0.4
Cobalt 1 ug/g dry 2 4 4 6
Copper 5 ug/g dry 6 13 17 30
Lead 1 ug/g dry 12 27 44 70
Mercury 0.1 ug/g dry <0.1 0.1 1.1 0.4
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry <5 8 7 14
Selenium 1 ug/g dry <1 <1 <1 <1
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry <10 13 12 19
Zinc 20 ug/g dry 145 361 235 416
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Order #: 1146048

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Client PO: Project Description: 337415

Client ID: 2011-T5 2011-T6 -
Sample Date: 07-Nov-11 07-Nov-11 -
Sample ID: 1146048-05 1146048-06 -
[ MDL/Units Soil Sail -

Physical Characteristics
% Solids | o1wbywt 59.7 53.3 i

Metals

Antimony 1ug/g dry <1 <1 -
Arsenic 1 ug/g dry 3 4 .
Barium 1 ug/g dry 74 83 -
Beryllium 0.5 ug/g dry <0.5 <0.5 -
Boron 5.0 ug/g dry 6.1 6.0 -
Cadmium 0.5 ug/g dry 0.7 0.6 -
Chromium 5 ug/g dry 14 14 .
Chromium (VI) 0.4 ug/g dry <0.4 <0.4 }
Cobalt 1 ug/g dry 6 6 -
Copper 5 ug/g dry 28 27 .
Lead 1 ug/g dry 61 54 .
Mercury 0.1 ug/g dry 0.2 0.2 .
Molybdenum 1 ug/g dry <1 <1 -
Nickel 5 ug/g dry 12 13 -
Selenium 1ug/g dry <1 <1 .
Silver 0.3 ug/g dry <0.3 <0.3 -
Thallium 1ug/g dry <1 <1 .
Uranium 1ug/g dry <1 <1 .
Vanadium 10 ug/g dry 20 19 .
Zinc 20 ug/g dry 447 434 -
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Order #: 1146048

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Client PO: Project Description: 337415
Method Quality Control: Blank
Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC  Limit  RPD  Limit Notes
Metals

Antimony ND 1 ug/g

Arsenic ND 1 ug/g

Barium ND 1 ug/g

Beryllium ND 0.5 ug/g

Boron ND 5.0 ug/g

Cadmium ND 0.5 ug/g

Chromium (VI) ND 0.4 ug/g

Chromium ND 5 ug/g

Cobalt ND 1 ug/g

Copper ND 5 ug/g

Lead ND 1 ug/g

Mercury ND 0.1 ug/g

Molybdenum ND 1 ug/g

Nickel ND 5 ug/g

Selenium ND 1 ug/g

Silver ND 0.3 ug/g

Thallium ND 1 ug/g

Uranium ND 1 ug/g

Vanadium ND 10 ug/g

Zinc ND 20 ug/g
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Order #: 1146048

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Client PO: Project Description: 337415
Method Quality Control: Duplicate
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit RPD  Limit Notes
Metals
Antimony 8.0 1 ug/g dry 7.8 3.0 30
Arsenic 17.8 1 ug/g dry 17.9 0.8 30
Barium 123 1 ug/g dry 118 4.8 30
Beryllium 0.70 0.5 ug/g dry 0.74 5.6 30
Boron 18.2 5.0 ug/g dry 15.9 13.3 30
Cadmium 0.90 0.5 ug/g dry 0.86 4.3 30
Chromium (VI) ND 0.4 ug/g dry ND 35
Chromium 24.4 5 ug/g dry 23.3 5.0 30
Cobalt 8.2 1 ug/g dry 7.8 6.1 30
Copper 245 5 ug/g dry 239 2.4 30
Lead 139 1 ug/g dry 138 0.4 30
Mercury ND 0.1 ug/g dry ND 35
Molybdenum 1.8 1 ug/g dry 1.7 6.1 30
Nickel 37.9 5 ug/g dry 36.1 4.8 30
Selenium 1.7 1 ug/g dry 1.6 8.5 30
Silver 0.50 0.3 ug/g dry 0.41 17.9 30
Thallium ND 1 ug/g dry ND 30
Uranium ND 1 ug/g dry ND 30
Vanadium 33.0 10 ug/g dry 31.8 3.7 30
Zinc 464 20 ug/g dry 466 0.5 30
Physical Characteristics
% Solids 74.4 0.1 % by Wt. 73.5 1.3 25
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Order #: 1146048

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Client PO: Project Description: 337415

Method Quality Control: Spike

Analyte Result "Lyt 0 Units SO gpec %RECgpn  TEE Notes
Metals

Antimony 58.2 ug/L 3.1 110 70-130
Arsenic 60.5 ug/L 7.2 107 70-130
Barium 104 ug/L 47.1 114 70-130
Beryllium 48.1 ug/L 0.29 95.6 70-130
Boron 47.7 ug/L 6.4 82.6 70-130
Cadmium 48.5 ug/L 0.34 96.4 70-130
Chromium (VI) 4.9 0.4 ug/g ND 98.5 89-123
Chromium 58.2 ug/L 9.3 97.7 70-130
Cobalt 51.4 ug/L 3.1 96.7 70-130
Copper 146 ug/L 95.7 99.6 70-130
Lead 106 ug/L 55.3 101 70-130
Mercury 1.63 0.1 ug/g ND 109 72-128
Molybdenum 50.0 ug/L 0.7 98.8 70-130
Nickel 64.5 ug/L 14.4 100 70-130
Selenium 47.3 ug/L 0.6 93.3 70-130
Silver 47.8 ug/L 0.17 95.4 70-130
Thallium 57.1 ug/L 0.1 114 70-130
Uranium 47.4 ug/L 0.3 94.3 70-130
Vanadium 61.0 ug/L 12.7 96.6 70-130
Zinc 229 ug/L 186 85.9 70-130
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Order #: 1146048

Certificate of Analysis
Client: Hatch Ltd.

Client PO: Project Description: 337415

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Sample and QC Qualifiers Notes
None

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

Soil results are reported on a dry weight basis when the units are denoted with 'dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.
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Certificate of Analysis

Hatch Ltd.
4342 Queen Street, Suite 500 Phone: (905) 374-5200
Niagara Falls, ON L2E 6W1 Fax: (905) 374-1157
Attn: Jordan Black
Client PO: Report Date: 11-Nov-2011
Project: 337415 Order Date: 7-Nov-2011
Custody: 91345/91341 Order #: 1146047
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID
1146047-01 2011-T1
1146047-02 2011-T2
1146047-03 2011-T3
1146047-04 2011-Upstream
1146047-05 2011-Downstream

’;";;{1 p ;{*j; 2 Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work
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Order #: 1146047

Certificate of Analysis Report Date: 11-Nov-2011

Client: Hatch Ltd. Order Date:7-Nov-2011
Client PO: Project Description: 337415

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Chromium, hexavalent MOE E3056 - colourimetric 8-Nov-11 8-Nov-11
Mercury EPA 245.1 - Cold Vapour AA 9-Nov-11 9-Nov-11
Metals, low level EPA 200.8 - ICP-MS 10-Nov-11 10-Nov-11
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Order #: 1146047

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011

Order Date:7-Nov-2011

Client PO: Project Description: 337415
Client ID: 2011-T1 2011-T2 2011-T3 2011-Upstream
Sample Date: 07-Nov-11 07-Nov-11 07-Nov-11 07-Nov-11
Sample ID: 1146047-01 1146047-02 1146047-03 1146047-04
| MDL/Units Water Water Water Water
Metals
Mercury 0.1ug/L <0.1 <0.1 <0.1 <0.1
Antimony 0.5 ug/L 1.1 1.0 <0.5 <0.5
Arsenic Luglt 9 14 6 <1
Barium 1uglt 121 78 92 43
Beryllium 0.5 ug/L <0.5 <0.5 <0.5 <0.5
Boron 10 ug/L 42 34 29 21
Cadmium 0.1ug/L <0.1 <0.1 <0.1 <0.1
Chromium Luglt 8 <1 <1 <1
Chromium (VI) 10 ug/L <10 <10 <10 <10
Cobalt 0.5 ug/L <0.5 <0.5 <0.5 <0.5
Copper 0.5 ug/L 4.6 1.7 2.6 1.1
Lead 0.1uglL 1.2 0.3 0.1 <0.1
Molybdenum 0.5 ug/L 2.9 1.6 1.1 1.2
Nickel lug/L 6 2 3 2
Selenium Luglt <1 <1 <1 <1
Silver 0.1ug/L <0.1 <0.1 <0.1 <0.1
Sodium 200 ug/L 46500 38100 32000 29600
Thallium 0.1ug/L 0.1 <0.1 <0.1 <0.1
Uranium 0.1 ug/L 1.2 1.1 1.2 0.9
Vanadium 0.5 ug/L 25 2.3 3.3 24
Zinc 10 ug/L 17 <10 <10 <10
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Order #: 1146047

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Client PO: Project Description: 337415

Client ID] 2011-Downstream - -
Sample Date: 07-Nov-11 - -
Sample ID: 1146047-05 - -
[ MDL/Units Water - -

Metals
Mercury 0.1ug/L <0.1 - -
Antimony 0.5 ug/L <0.5 - -
Arsenic 1ug/L <1 - .
Barium 1ug/L 43 - .
Beryllium 0.5 ug/L <0.5 - -
Boron 10 uglL 21 - .
Cadmium 0.1 ug/L <0.1 - -
Chromium 1ug/L <1 - -
Chromium (VI) 10 ug/L <10 i -
Cobalt 0.5 ug/L <0.5 - -
Copper 0.5uglL 1.2 - .
Lead 0.1 ug/L <0.1 - -
Molybdenum 0.5 ug/L 1.2 j -
Nickel lugll 2 - j
Selenium 1ug/L <1 - -
Silver 0.1ug/L <0.1 - -
Sodium 200 ug/L 28700 - -
Thallium 0.1ug/L <0.1 - -
Uranium 0.1 ug/L 0.8 j -
Vanadium 0.5 ug/lL 2.9 - -
Zinc 10 ug/L <10 - .
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Order #: 1146047

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Client PO: Project Description: 337415
Method Quality Control: Blank
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit  RPD  Limit Notes
Metals
Mercury ND 0.1 ug/L
Antimony ND 0.5 ug/L
Arsenic ND 1 ug/L
Barium ND 1 ug/L
Beryllium ND 0.5 ug/L
Boron ND 10 ug/L
Cadmium ND 0.1 ug/L
Chromium (VI) ND 10 ug/L
Chromium ND 1 ug/L
Cobalt ND 0.5 ug/L
Copper ND 0.5 ug/L
Lead ND 0.1 ug/L
Molybdenum ND 0.5 ug/L
Nickel ND 1 ug/L
Selenium ND 1 ug/L
Silver ND 0.1 ug/L
Sodium ND 200 ug/L
Thallium ND 0.1 ug/L
Uranium ND 0.1 ug/L
Vanadium ND 0.5 ug/L
Zinc ND 10 ug/L
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Order #: 1146047

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Client PO: Project Description: 337415

Method Quality Control: Duplicate
Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Metals
Mercury 0.11 0.1 ug/L ND 20
Antimony ND 0.5 ug/L ND 20
Arsenic ND 1 ug/L ND 20
Barium ND 1 ug/L ND 20
Beryllium ND 0.5 ug/L ND 20
Boron ND 10 ug/L ND 20
Cadmium ND 0.1 ug/L ND 20
Chromium (VI) ND 10 ug/L ND 13
Chromium 1.2 1 ug/L ND 20
Cobalt ND 0.5 ug/L ND 20
Copper 1.02 0.5 ug/L 0.98 4.4 20
Lead 0.37 0.1 ug/L 0.39 5.8 20
Molybdenum ND 0.5 ug/L ND 20
Nickel ND 1 ug/L ND 20
Selenium ND 1 ug/L ND 20
Silver ND 0.1 ug/L ND 20
Sodium ND 200 ug/L ND 20
Thallium ND 0.1 ug/L ND 20
Uranium ND 0.1 ug/L ND 20
Vanadium ND 0.5 ug/L ND 20
Zinc ND 10 ug/L ND 20
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Order #: 1146047

Certificate of Analysis
Client: Hatch Ltd.
Client PO: Project Description: 337415

Report Date: 11-Nov-2011
Order Date:7-Nov-2011

Method Quality Control: Spike

Analyte Result "Lyt 0 Units SO gpec %RECgpn  TEE Notes
Metals

Mercury 3.63 0.1 ug/L ND 121 78-137
Antimony 53.5 ug/L ND 107 80-120
Arsenic 51.1 ug/L 0.007 102 80-120
Barium 49.9 ug/L 0.1 99.5 80-120
Beryllium 50.9 ug/L 0.02 102 80-120
Boron 47 ug/L 1 91.8 80-120
Cadmium 49.2 ug/L ND 98.4 80-120
Chromium (VI) 185 10 ug/L ND 92,5 75-120
Chromium 49.5 ug/L ND 99.0 80-120
Cobalt 47.5 ug/L 0.06 95.0 80-120
Copper 49.2 ug/L 0.98 96.4 80-120
Lead 50.4 ug/L 0.39 100 80-120
Molybdenum 48.9 ug/L 0.05 97.6 80-120
Nickel 47.6 ug/L 0.2 94.8 80-120
Selenium 50.1 ug/L 0.1 100 80-120
Silver 50.9 ug/L 0.002 102 80-120
Sodium 938 ug/L 10 92.7 80-120
Thallium 53.1 ug/L 0.07 106 80-120
Uranium 47.9 ug/L 0.006 95.9 80-120
Vanadium 47.6 ug/L 0.13 94.9 80-120
Zinc 48 ug/L 0.6 94.8 80-120
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Order #: 1146047

Certificate of Analysis Report Date: 11-Nov-2011
Client: Hatch Ltd. Order Date:7-Nov-2011
Client PO: Project Description: 337415

Sample and OC Qualifiers Notes
1- LG-SMP007: Sample - Filtered and preserved by Paracel upon receipt at the laboratory

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.
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Your C.O.C. #: 31556701, 315567-01-01

Attention: Patrick Ragaz

Hamilton Regional Conservation Authority
838 Mineral Springs Rd

PO Box 7099

Ancaster, ON

L9G 3L3

Report Date: 2011/11/10

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B1H4726
Received: 2011/11/07, 14:50

Sample Matrix: Soil
# Samples Received: 1

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Cyanide (WAD) in Leachates 1 N/A 2011/11/20 CAM SOP-00457 SM 4500 CN-I
Fluoride by ISE in Leachates 1 2011/11/10 2011/11/10 CAM SOP-00448 SM 4500FC
Mercury (TCLP Leachable) (mg/L) 1 N/A 2011/11/09 CAM SOP-00453 EPA 7470
Total Metals in TCLP Leachate by ICPMS 1 2011/11/09 2011/11/09 CAM SOP-00447 EPA 6020
Nitrate(NO3) + Nitrite(NO2) in Leachate 1 N/A 2011/11/20 CAM SOP-00440 SM 4500 NO3I/NO2B
Polychlorinated Biphenyl in Leachate 1 2011/11/09 2011/11/20 CAM SOP-00309 SW846 8082
TCLP - % Solids 1 2011/11/08 2011/11/09 CAM SOP-00401 EPA 1311 modified
TCLP - Extraction Fluid 1 N/A 2011/11/09 CAM SOP-00401 EPA 1311 modified
TCLP - Initial and final pH 1 N/A 2011/11/09 CAM SOP-00401 EPA 1311 modified

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

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

CHRISTINE GRIPTON, Project Manager
Email: CGripton@maxxam.ca
Phone# (800) 268-7396 Ext:250

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 1
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Maxxam Job #: B1H4726
Report Date: 2011/11/10

Hamilton Regional Conservation Authority

RESULTS OF ANALYSES OF SOIL

Maxxam ID LN5777
Sampling Date 2011/11/07
11:30
ICOC Number 315567-01-01
Units T1,T2,T3, RDL RQC Batch
COMPOSITE

CROOKS

HOLLOW
Inorganics
Final pH pH 5.69 2676130
Leachable Fluoride (F-) mg/L 0.2 0.1 |2677615
Leachable Free Cyanide |mg/L ND 0.002 (2677622
Initial pH pH 7.92 2676130
TCLP - % Solids % 100 0.2 |2676119
TCLP Extraction Fluid N/A FLUID 1 2676128
Leachable Nitrite (N) mg/L ND 0.2 |2677621
Leachable Nitrate (N) mg/L ND 2 2677621
Leachable Nitrate + Nitrite | mg/L ND 2 2677621
Metals
Leachable Mercury (Hg) mg/L ND 0.001 |2676117

ND = Not detected

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Hamilton Regional Conservation Authority
Maxxam Job #: B1H4726
Report Date: 2011/11/10

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID LN5777
Sampling Date 2011/11/07
11:30
COC Number 315567-01-01
Units T1,T2,T3, RDL QC Batch
COMPOSITE

CROOKS

HOLLOW
Metals
Leachable Arsenic (As) mg/L ND 0.2 |2676375
Leachable Barium (Ba) mg/L 0.5 0.2 |2676375
Leachable Boron (B) mg/L ND 0.1 |2676375
Leachable Cadmium (Cd) [mg/L ND 0.05 |2676375
Leachable Chromium (Cr) [mg/L ND 0.1 2676375
Leachable Lead (Pb) mg/L ND 0.1 |2676375
Leachable Selenium (Se) [mg/L ND 0.1 |2676375
Leachable Silver (Ag) mg/L ND 0.01 |2676375
Leachable Uranium (U) mg/L ND 0.01 |2676375
ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Hamilton Regional Conservation Authority
Maxxam Job #: B1H4726
Report Date: 2011/11/10

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

Maxxam ID LN5777
Sampling Date 2011/11/07
11:30
COC Number 315567-01-01
Units T1,T2,T3, RDL |QC Batch
COMPOSITE
CROOKS
HOLLOW
PCBs
Leachable Total PCB ug/L ND 3 2676249
Surrogate Recovery (%)
Leachable 2,4,5,6-Tetrachloro-m-xylene | % 104 2676249
Leachable Decachlorobiphenyl % 110 2676249

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: B1H4726
Report Date: 2011/11/10

Hamilton Regional Conservation Authority

Results relate only to the items tested.

GENERAL COMMENTS

Sample  LN5777-01: Nitrite/Nitrate: Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.
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Hamilton Regional Conservation Authority

Attention: Patrick Ragaz
Client Project #:

P.O. #:

Site Location:

Quality Assurance Report
Maxxam Job Number: MB1H4726

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2676117 MC  Matrix Spike Leachable Mercury (Hg) 2011/11/09 92 % 75-125
Leachate Blank Leachable Mercury (Hg) 2011/11/09 ND, RDL=0.001 mg/L
Spiked Blank Leachable Mercury (Hg) 2011/11/09 101 % 80 - 120
Method Blank Leachable Mercury (Hg) 2011/11/09 ND, RDL=0.001 mg/L
RPD Leachable Mercury (Hg) 2011/11/09 NC % 25
2676249 LPG Matrix Spike Leachable 2,4,5,6-Tetrachloro-m-xylene 2011/11/10 95 % 30-130
Leachable Decachlorobiphenyl 2011/11/10 108 % 30 - 130
Leachable Total PCB 2011/11/10 97 % 30-130
Spiked Blank Leachable 2,4,5,6-Tetrachloro-m-xylene 2011/11/10 98 % 30-130
Leachable Decachlorobiphenyl 2011/11/10 108 % 30-130
Leachable Total PCB 2011/11/10 101 % 30-130
Method Blank Leachable 2,4,5,6-Tetrachloro-m-xylene 2011/11/10 99 % 30 - 130
Leachable Decachlorobiphenyl 2011/11/10 110 % 30 - 130
Leachable Total PCB 2011/11/10 ND, RDL=3 ug/L
RPD Leachable Total PCB 2011/11/10 NC % 40
2676375 JBW Matrix Spike Leachable Arsenic (As) 2011/11/09 104 % 75-125
Leachable Barium (Ba) 2011/11/09 NC % 75 - 125
Leachable Boron (B) 2011/11/09 102 % 75 - 125
Leachable Cadmium (Cd) 2011/11/09 105 % 75 - 125
Leachable Chromium (Cr) 2011/11/09 104 % 75 - 125
Leachable Lead (Pb) 2011/11/09 101 % 75-125
Leachable Selenium (Se) 2011/11/09 104 % 75 - 125
Leachable Silver (Ag) 2011/11/09 101 % 75 - 125
Leachable Uranium (U) 2011/11/09 102 % 75 - 125
Leachate Blank Leachable Arsenic (As) 2011/11/09 ND, RDL=0.2 mg/L
Leachable Barium (Ba) 2011/11/09 ND, RDL=0.2 mg/L
Leachable Boron (B) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Cadmium (Cd) 2011/11/09 ND, RDL=0.05 mg/L
Leachable Chromium (Cr) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Lead (Pb) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Selenium (Se) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Silver (Ag) 2011/11/09 ND, RDL=0.01 mg/L
Leachable Uranium (U) 2011/11/09 ND, RDL=0.01 mg/L
Spiked Blank Leachable Arsenic (As) 2011/11/09 102 % 75-125
Leachable Barium (Ba) 2011/11/09 102 % 75 - 125
Leachable Boron (B) 2011/11/09 102 % 75-125
Leachable Cadmium (Cd) 2011/11/09 105 % 75 - 125
Leachable Chromium (Cr) 2011/11/09 105 % 75 - 125
Leachable Lead (Pb) 2011/11/09 102 % 75 - 125
Leachable Selenium (Se) 2011/11/09 102 % 75 - 125
Leachable Silver (Ag) 2011/11/09 98 % 75-125
Leachable Uranium (U) 2011/11/09 101 % 75 - 125
Method Blank Leachable Arsenic (As) 2011/11/09 ND, RDL=0.2 mg/L
Leachable Barium (Ba) 2011/11/09 ND, RDL=0.2 mg/L
Leachable Boron (B) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Cadmium (Cd) 2011/11/09 ND, RDL=0.05 mg/L
Leachable Chromium (Cr) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Lead (Pb) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Selenium (Se) 2011/11/09 ND, RDL=0.1 mg/L
Leachable Silver (Ag) 2011/11/09 ND, RDL=0.01 mg/L
Leachable Uranium (U) 2011/11/09 ND, RDL=0.01 mg/L
RPD Leachable Arsenic (As) 2011/11/09 NC % 35
Leachable Barium (Ba) 2011/11/09 NC % 35
Leachable Boron (B) 2011/11/09 NC % 35
Leachable Cadmium (Cd) 2011/11/09 NC % 35
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Quality Assurance Report (Continued)

Hamilton Regional Conservation Authority

Attention: Patrick Ragaz
Client Project #:

P.O. #:

Site Location:

Maxxam Job Number: MB1H4726

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
2676375 JBW RPD Leachable Chromium (Cr) 2011/11/09 NC % 35
Leachable Lead (Pb) 2011/11/09 NC % 35
Leachable Selenium (Se) 2011/11/09 NC % 35
Leachable Silver (Ag) 2011/11/09 NC % 35
Leachable Uranium (U) 2011/11/09 NC % 35
2677615 YPA Matrix Spike Leachable Fluoride (F-) 2011/11/10 99 % 80 - 120
Leachate Blank Leachable Fluoride (F-) 2011/11/10 ND, RDL=0.1 mg/L
Spiked Blank Leachable Fluoride (F-) 2011/11/10 98 % 80 - 120
Method Blank Leachable Fluoride (F-) 2011/11/10 ND, RDL=0.1 mg/L
RPD Leachable Fluoride (F-) 2011/11/10 NC % 25
2677621 HH  Matrix Spike Leachable Nitrite (N) 2011/11/10 100 % 80 - 120
Leachable Nitrate (N) 2011/11/10 99 % 80 - 120
Leachate Blank Leachable Nitrite (N) 2011/11/10 ND, RDL=0.01 mg/L
Leachable Nitrate (N) 2011/11/10 ND, RDL=0.1 mg/L
Leachable Nitrate + Nitrite 2011/11/10 ND, RDL=0.1 mg/L
Spiked Blank Leachable Nitrite (N) 2011/11/10 98 % 85-115
Leachable Nitrate (N) 2011/11/10 97 % 85 - 115
Method Blank Leachable Nitrite (N) 2011/11/10 ND, RDL=0.01 mg/L
Leachable Nitrate (N) 2011/11/10 ND, RDL=0.1 mg/L
Leachable Nitrate + Nitrite 2011/11/10 ND, RDL=0.1 mg/L
RPD Leachable Nitrite (N) 2011/11/10 NC % 25
Leachable Nitrate (N) 2011/11/10 NC % 25
Leachable Nitrate + Nitrite 2011/11/10 NC % 25
2677622 LHA  Matrix Spike Leachable Free Cyanide 2011/11/10 107 % 80 - 120
Leachate Blank Leachable Free Cyanide 2011/11/10 ND, RDL=0.002 mg/L
Spiked Blank Leachable Free Cyanide 2011/11/10 106 % 80 - 120
Method Blank Leachable Free Cyanide 2011/11/10 ND, RDL=0.002 mg/L
RPD Leachable Free Cyanide 2011/11/10 NC % 20

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.

Leachate Blank: A blank matrix containing all reagents used in the leaching procedure. Used to determine any process contamination.
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
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Validation Signature Page

Maxxam Job #: B1H4726

Theanalytical dataand all QC contained in this report were reviewed and validated by the following individual(s).

CHARLES ANCKER, B.Sc., M.Sc., C.Chem, Senior Analyst

CRISTINA CARRIERE, Scientific Services

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories’, as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Certificate of Analysis

Hatch Ltd.
4342 Queen Street, Suite 500 Phone: (905) 374-0701
Niagara Falls, ON L2E 6W1 Fax: (905) 374-1157
Attn: Warren Hoyle
Client PO: Report Date: 9-Dec-2011
Project: 337415 Order Date: 8-Dec-2011
Custody: 89258 Order #: 1150200
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID
1150200-01 #1 Pit
1150200-02 #2 Pit
1150200-03 #2 Pit

’;";;{1 p ;{*j; i Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work
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Order #: 1150200

Certificate of Analysis Report Date: 09-Dec-2011
Client: Hatch Ltd. Order Date:8-Dec-2011
Client PO: Project Description: 337415

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Boron, available MOE (HWE), EPA 200.8 - ICP-MS 9-Dec-11 9-Dec-11
Chromium, hexavalent MOE E3056 - Extraction, colourimetric 8-Dec-11 9-Dec-11
Mercury EPA 7471A - CVAA, digestion 9-Dec-11 9-Dec-11
Metals EPA 6020 - Digestion - ICP-MS 9-Dec-11 9-Dec-11
Solids, % Gravimetric, calculation 9-Dec-11 9-Dec-11
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Order #: 1150200

Certificate of Analysis
Client: Hatch Ltd.

Re

port Date: 09-Dec-2011
Order Date:8-Dec-2011

Client PO: Project Description: 337415

Client ID: #1 Pit #2 Pit #2 Pit N
Sample Date: 07-Dec-11 07-Dec-11 07-Dec-11 -
Sample ID: 1150200-01 1150200-02 1150200-03 -
MDL/Units Soil Soil Saoll -

Physical Characteristics
% Solids 0.1 % by Wt. 93.1 92.7 94.3 -

Metals

Antimony 1 ug/g dry <1 <1 <1 -
Arsenic 1 ug/g dry 2 2 2 -
Barium 1 ug/g dry 22 20 18 -
Beryllium 0.5 ug/g dry <0.5 <0.5 <0.5 -
Boron 5.0 ug/g dry <5.0 <5.0 <5.0 -
Boron, available 0.5 ug/g dry <0.5 <0.5 <0.5 -
Cadmium 0.5 ug/g dry <0.5 <0.5 <0.5 -
Chromium 5 ug/g dry 7 6 6 -
Chromium (VI) 0.2 ug/g dry dry <0.2 <0.2 <0.2 -
Cobalt 1 ug/g dry 4 4 3 -
Copper 5 ug/g dry 19 21 18 -
Lead 1 ug/g dry 15 14 14 -
Mercury 0.1 ug/g dry <0.1 <0.1 <0.1 -
Molybdenum 1 ug/g dry <1 <1 <1 -
Nickel 5 ug/g dry 8 8 8 -
Selenium 1 ug/g dry <1 <1 <1 -
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 -
Thallium 1 ug/g dry <1 <1 <1 -
Uranium 1 ug/g dry <1 <1 <1 -
Vanadium 10 ug/g dry 16 15 16 -
Zinc 20 ug/g dry 88 94 85 -
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Order #: 1150200

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 09-Dec-2011
Order Date:8-Dec-2011

Client PO: Project Description: 337415
Method Quality Control: Blank
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit  RPD  Limit Notes
Metals
Antimony ND 1 ug/g
Arsenic ND 1 ug/g
Barium ND 1 ug/g
Beryllium ND 0.5 ug/g
Boron, available ND 0.5 ug/g
Boron ND 5.0 ug/g
Cadmium ND 0.5 ug/g
Chromium (VI) ND 0.2 ug/g
Chromium ND 5 ug/g
Cobalt ND 1 ug/g
Copper ND 5 ug/g
Lead ND 1 ug/g
Mercury ND 0.1 ug/g
Molybdenum ND 1 ug/g
Nickel ND 5 ug/g
Selenium ND 1 ug/g
Silver ND 0.3 ug/g
Thallium ND 1 ug/g
Uranium ND 1 ug/g
Vanadium ND 10 ug/g
Zinc ND 20 ug/g
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Order #: 1150200

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 09-Dec-2011
Order Date:8-Dec-2011

Client PO: Project Description: 337415

Method Quality Control: Duplicate
Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC  Limit RPD  Limit Notes
Metals
Antimony ND 1 ug/g dry ND 30
Arsenic 1.0 1 ug/g dry ND 30
Barium 22.0 1 ug/g dry 225 1.9 30
Beryllium ND 0.5 ug/g dry ND 30
Boron, available 3.96 0.5 ug/g dry 3.90 1.4 35
Boron 5.6 5.0 ug/g dry ND 30
Cadmium ND 0.5 ug/g dry ND 30
Chromium (VI) ND 0.2 ug/g dry dry ND 35
Chromium 8.5 5 ug/g dry 8.1 4.6 30
Cobalt 2.9 1 ug/g dry 2.9 1.9 30
Copper 6.0 5 ug/g dry 5.8 3.6 30
Lead 7.5 1 ug/g dry 10.3 31.0 30 QR-01
Mercury ND 0.1 ug/g dry ND 35
Molybdenum ND 1 ug/g dry ND 30
Nickel 55 5 ug/g dry 5.3 3.8 30
Selenium ND 1 ug/g dry ND 30
Silver ND 0.3 ug/g dry ND 30
Thallium ND 1 ug/g dry ND 30
Uranium ND 1 ug/g dry ND 30
Vanadium 194 10 ug/g dry 19.2 0.9 30
Zinc 22.6 20 ug/g dry 20.9 7.4 30
Physical Characteristics
% Solids 82.9 0.1 % by Wt. 83.7 10 25
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Order #: 1150200

Certificate of Analysis Report Date: 09-Dec-2011
Client: Hatch Ltd. Order Date:8-Dec-2011
Client PO: Project Description: 337415

Method Quality Control: Spike

Analyte Result "Lyt 0 Units SO gpec %RECgpn  TEE Notes
Metals

Antimony 45.8 ug/L 0.1 91.4 70-130

Arsenic 42.4 ug/L 0.3 84.2 70-130

Barium 58.8 ug/L 9.0 99.5 70-130

Beryllium 52.0 ug/L 0.09 104 70-130

Boron, available 6.42 0.5 ug/g 3.90 50.4 70-122 QS-02
Boron 50.6 ug/L 1.9 97.4 70-130

Cadmium 42.3 ug/L 0.01 84.6 70-130

Chromium (VI) 0.2 mg/L ND 94.5 89-123

Chromium 50.6 ug/L 3.2 94.6 70-130

Cobalt 49.4 ug/L 11 96.6 70-130

Copper 51.0 ug/L 2.3 97.4 70-130

Lead 52.6 ug/L 4.1 97.0 70-130

Mercury 1.73 0.1 ug/g ND 115 72-128

Molybdenum 434 ug/L 0.08 86.7 70-130

Nickel 51.2 ug/L 2.1 98.2 70-130

Selenium 41.2 ug/L 0.1 82.2 70-130

Silver 43.3 ug/L 0.01 86.6 70-130

Thallium 46.9 ug/L ND 94.0 70-130

Uranium 44.8 ug/L 0.1 89.3 70-130

Vanadium 54.0 ug/L 7.7 92.6 70-130

Zinc 47.8 ug/L 8.4 78.9 70-130
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Order #: 1150200

Certificate of Analysis Report Date: 09-Dec-2011
Client: Hatch Ltd. Order Date:8-Dec-2011
Client PO: Project Description: 337415
Sample and QC Qualifiers Notes

1- QR-01: Duplicate RPD is high, however, the sample result is less than 10x the MDL.

2-QS-02: Spike level outside of control limits. Analysis batch accepted based on other QC included in the batch.

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.
Soil results are reported on a dry weight basis when the units are denoted with ‘dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.
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PARACEL

LABORATORIES LTD,

TRUSTED .
RESPONSIVE .
RELIABLE .

Head Office
300-2319 St. Laurent Blvd.
Ottawa, Ontario K1G 4J8

p: 1-800-749-1947
e: paracel @ paracellabs.com
www.paracellabs.com

OTTAWA @ KINGSTON © NIAGARA © MISSISSAUGA ® SARNIA e
! DY — —
Client Name: / M % Project Refmnce#_ q /2‘76-{ / D - Y
Contact Namc:fﬁ'/,}ﬂﬂm 1./0\/[’ ff o 5 e
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N ’/9'5 m 'C m g Email Address: o i
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LOON T Y

Date R 1-‘ |

Samples Submitied Under: [ ] 0. Reg, 15304 Table __ [ ]0. Reg511/09 Table__ | |PWQD [JCCME [ ] Sewer Use(Storm) [ | Sewer Use (Sanitary) [ | Other:

MatrixType:S(SoilfSed.) GW (Ground Water) SW (Surface Water) S8 (Storm/Sanitary Sewer) P (Paint) A (Air) O (Other)

"&S Required Analyses

[Real79 dable L

Paracel Order Number: : E ég
21 2|8

\\601@0 g ;f E Sample Taken bwi
Sample ID/Location Name * E Date Time LE&
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Hatch Ltd.
4342 Queen Street, Suite 500

Niagara Falls, ON L2E 6W1
Attn: Warren Hoyle

Certificate of Analysis

Phone: (905) 374-0701
Fax: (905) 374-1157

Report

Date: 3-Jan-2012

Order Date: 28-Dec-2011

Order #: 1153012

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Client PO:
Project: 337915
Custody: 92072/3
Paracel ID Client ID
1153012-01 Area D-1
1153012-02 Area D-2
1153012-03 C-11-01
1153012-04 C-11-02
1153012-05 C-11-03
1153012-06 C-11-04
1153012-07 C-11-05
1153012-08 C-11-06
1153012-09 C-11-07
1153012-10 C-11-08
1153012-11 C-11-09
1153012-12 Area A-01
1153012-13 Area A-02
1153012-14 Area A-03
1153012-15 Area A-04
1153012-16 Area C-01
1153012-17 Area C-02
P27 4
A e A

Approved By:

Mark Foto, M.Sc. For Dale Robertson, BSc
Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you for this
work, and that our employees or agents shall not under circumstances be liable to you in connection with this work
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Order #: 1153012

Certificate of Analysis Report Date: 03-Jan-2012
Client: Hatch Ltd. Order Date:28-Dec-2011
Client PO: Project Description: 337915

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Boron, available MOE (HWE), EPA 200.8 - ICP-MS 3-Jan-12 3-Jan-12
Chromium, hexavalent MOE E3056 - Extraction, colourimetric 30-Dec-11 30-Dec-11
Mercury EPA 7471A - CVAA, digestion 3-Jan-12 3-Jan-12
Metals EPA 6020 - Digestion - ICP-MS 3-Jan-12 3-Jan-12
Solids, % Gravimetric, calculation 3-Jan-12 3-Jan-12
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Certificate of Analysis
Client: Hatch Ltd.

Order #: 1153012

Report Date: 03-Jan-2012

Order Date:28-Dec-2011

Client PO: Project Description: 337915
Client ID: Area D-1 Area D-2 C-11-01 C-11-02
Sample Date: 28-Dec-11 28-Dec-11 28-Dec-11 28-Dec-11
Sample ID: 1153012-01 1153012-02 1153012-03 1153012-04

MDL/Units Soil Soil Soil Soil
Physical Characteristics
% Solids 0.1 % by Wt. 29.3 73.3 47.1 53.9
Metals
Antimony 1 ug/g dry <1 <1 <1 <1
Arsenic 1 ug/g dry 4 7 3 2
Barium 1 ug/g dry 145 107 63 28
Beryllium 0.5 ug/g dry <0.5 05 <0.5 <0.5
Boron 5.0 ug/g dry 9.0 9.1 5.9 <5.0
Boron, available 0.5 ug/g dry 2.0 1.4 1.8 <0.5
Cadmium 0.5 ug/g dry 0.7 0.5 <0.5 <0.5
Chromium 5 ug/g dry 15 23 13 5
Chromium (VI) 0.2 ug/g dry dry <0.2 <0.2 <0.2 <0.2
Cobalt 1 ug/g dry 6 6 5 2
Copper 5 ug/g dry 23 30 17 7
Lead 1 ug/g dry 61 85 33 14
Mercury 0.1 ug/g dry 0.3 43 0.4 <0.1
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry 12 12 9 <5
Selenium 1 ug/g dry <1 <1 <1 <1
Silver 0.3 ug/g dry 0.3 0.4 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry 22 21 16 <10
Zinc 20 ug/g dry 388 334 290 178
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Certificate of Analysis
Client: Hatch Ltd.

Order #: 1153012

Report Date: 03-Jan-2012

Order Date:28-Dec-2011

Client PO: Project Description: 337915
Client ID C-11-03 C-11-04 C-11-05 C-11-06
Sample Date 28-Dec-11 28-Dec-11 28-Dec-11 28-Dec-11
Sample ID 1153012-05 1153012-06 1153012-07 1153012-08
MDL/Units Soil Soil Soil Soil
Physical Characteristics
% Solids 0.1 % by Wt. 69.0 68.1 63.3 43.2
Metals
Antimony 1 ug/g dry <1 <1 <1 2
Arsenic 1 ug/g dry 2 2 3 2
Barium 1 ug/g dry 26 63 73 77
Beryllium 0.5 ug/g dry <0.5 <0.5 <0.5 <0.5
Boron 5.0 ug/g dry <5.0 <5.0 55 7.3
Boron, available 0.5 ug/g dry <0.5 1.0 0.9 1.4
Cadmium 0.5 ug/g dry <0.5 <0.5 <0.5 <0.5
Chromium 5 ug/g dry <5 11 11 12
Chromium (V1) 0.2 ug/g dry dry <0.2 <0.2 <0.2 <0.2
Cobalt 1 ug/g dry 2 5 5 5
Copper 5 ug/g dry 6 14 16 18
Lead 1 ug/g dry 14 25 31 33
Mercury 0.1 ug/g dry <0.1 0.4 0.2 0.1
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry <5 9 9 11
Selenium 1ug/gdry <1 <1 <1 <1
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry <10 15 16 15
Zinc 20 ug/g dry 158 252 328 332
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Certificate of Analysis
Client: Hatch Ltd.

Order #: 1153012

Report Date: 03-Jan-2012
Order Date:28-Dec-2011

Client PO: Project Description: 337915
Client ID C-11-07 C-11-08 C-11-09 Area A-01
Sample Date 28-Dec-11 28-Dec-11 28-Dec-11 28-Dec-11
Sample ID: 1153012-09 1153012-10 1153012-11 1153012-12
MDL/Units Soil Soil Soil Sail
Physical Characteristics
% Solids 0.1 % by Wt. 55.8 62.7 52.2 50.2
Metals
Antimony 1 ug/g dry <1 <1 <1 <1
Arsenic 1 ug/g dry 3 2 2 5
Barium 1 ug/g dry 55 48 36 106
Beryllium 0.5 ug/g dry <0.5 <0.5 <0.5 <0.5
Boron 5.0 ug/g dry <5.0 <5.0 <5.0 5.6
Boron, available 0.5 ug/g dry 0.7 1.0 <0.5 0.9
Cadmium 0.5 ug/g dry <0.5 <0.5 <0.5 05
Chromium 5 ug/g dry 10 9 8 15
Chromium (V1) 0.2 ug/g dry dry <0.2 <0.2 <0.2 <0.2
Cobalt 1 ug/g dry 5 4 3 6
Copper 5 ug/g dry 16 12 10 25
Lead 1 ug/g dry 34 25 18 64
Mercury 0.1 ug/g dry <0.1 0.2 <0.1 1.1
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry 9 7 6 11
Selenium 1 ug/g dry <1 <1 <1 <1
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry 16 12 11 16
Zinc 20 ug/g dry 307 321 212 380
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Certificate of Analysis
Client: Hatch Ltd.

Order #: 1153012

Report Date: 03-Jan-2012

Order Date:28-Dec-2011

Client PO: Project Description: 337915
Client ID Area A-02 Area A-03 Area A-04 Area C-01
Sample Date 28-Dec-11 28-Dec-11 28-Dec-11 28-Dec-11
sample ID: 1153012-13 1153012-14 1153012-15 1153012-16
MDL/Units Soil Soll Soil Soil
Physical Characteristics
% Solids 0.1 % by Wt. 66.2 81.2 79.6 33.1
Metals
Antimony 1 ug/g dry <1 <1 <1 <1
Arsenic 1 ug/g dry 2 7 4 2
Barium 1 ug/g dry 30 45 88 101
Beryllium 0.5 ug/g dry <0.5 0.6 <0.5 <0.5
Boron 5.0 ug/g dry <5.0 6.3 7.0 14.7
Boron, available 0.5 ug/g dry 0.9 <0.5 <0.5 1.1
Cadmium 0.5 ug/g dry <0.5 <0.5 <0.5 0.9
Chromium 5 ug/g dry 7 15 14 11
Chromium (VI) 0.2 ug/g dry dry <0.2 <0.2 <0.2 <0.2
Cobalt 1 ug/g dry 3 10 7 4
Copper 5 ug/g dry 9 34 31 20
Lead 1 ug/g dry 17 10 38 88
Mercury 0.1 ug/g dry 2.7 <0.1 0.1 0.2
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry 6 22 16 12
Selenium 1 ug/g dry <1 <1 <1 1
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry 13 20 22 12
Zinc 20 ug/g dry 222 36 279 518
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Certificate of Analysis
Client: Hatch Ltd.

Order #: 1153012

Report Date: 03-Jan-2012
Order Date:28-Dec-2011

Client PO: Project Description: 337915

Client ID Area C-02 - -
Sample Date 28-Dec-11 - -
Sample ID; 1153012-17 - -
MDL/Units Soll - -

Physical Characteristics
% Solids 0.1 % by Wt. 68.2 - -

Metals

Antimony 1 ug/g dry <1 - -
Arsenic 1 ug/g dry 2 - -
Barium 1 ug/g dry 52 - -
Beryllium 0.5 ug/g dry <0.5 - -
Boron 5.0 ug/g dry <5.0 - -
Boron, available 0.5 ug/g dry <0.5 - -
Cadmium 0.5 ug/g dry <0.5 - -
Chromium 5 ug/g dry 10 - -
Chromium (VI) 0.2 ug/g dry dry <0.2 - -
Cobalt 1 ug/g dry 4 - .
Copper 5 ug/g dry 16 - -
Lead 1 ug/g dry 30 - -
Mercury 0.1 ug/g dry 0.2 - -
Molybdenum 1 ug/g dry <1 - -
Nickel 5 ug/g dry 9 - -
Selenium 1 ug/g dry <1 - -
Silver 0.3 ug/g dry <0.3 - -
Thallium 1 ug/g dry <1 - -
Uranium 1 ug/g dry <1 - -
Vanadium 10 ug/g dry 15 - -
Zinc 20 ug/g dry 329 - -
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Certificate of Analysis
Client: Hatch Ltd.
Client PO:

Project Description: 337915

Order #: 1153012

Report Date: 03-Jan-2012
Order Date:28-Dec-2011

Method Quality Control: Blank

Reporting Source %REC RPD

Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Metals

Antimony ND 1 ug/g
Arsenic ND 1 ug/g
Barium ND 1 ug/g
Beryllium ND 0.5 ug/g
Boron, available ND 0.5 ug/g
Boron ND 5.0 ug/g
Cadmium ND 0.5 ug/g
Chromium (V1) ND 0.2 ug/g
Chromium ND 5 ug/g
Cobalt ND 1 ug/g
Copper ND 5 ug/g
Lead ND 1 ug/g
Mercury ND 0.1 ug/g
Molybdenum ND 1 ug/g
Nickel ND 5 ug/g
Selenium ND 1 ug/g
Silver ND 0.3 ug/g
Thallium ND 1 ug/g
Uranium ND 1 ug/g
Vanadium ND 10 ug/g
Zinc ND 20 ugl/g
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Order #: 1153012

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 03-Jan-2012
Order Date:28-Dec-2011

Client PO: Project Description: 337915
Method Quality Control: Duplicate
Reporting Source %REC RPD
Analyte Result Limit Units Result ~ %REC Limit RPD Limit Notes
Metals
Antimony ND 1 ug/g dry ND 30
Arsenic 4.8 1 ug/g dry 4.4 7.1 30
Barium 159 1 ug/g dry 145 9.4 30
Beryllium ND 0.5 ug/g dry ND 30
Boron, available 1.92 0.5 ug/g dry 1.99 3.6 35
Boron 8.7 5.0 ug/g dry 9.0 3.8 30
Cadmium 0.73 0.5 ug/g dry 0.69 6.5 30
Chromium (V1) ND 0.2 ug/g dry dry ND 35
Chromium 16.3 5 ug/g dry 15.1 7.5 30
Cobalt 6.3 1 ug/g dry 6.0 5.8 30
Copper 25.3 5 ug/g dry 23.4 7.9 30
Lead 66.3 1 ug/g dry 61.2 8.0 30
Mercury 0.384 0.1 ug/g dry 0.345 10.8 35
Molybdenum 1.0 1 ug/g dry ND 30
Nickel 13.0 5 ug/g dry 12.3 5.1 30
Selenium 12 1 ug/g dry ND 30
Silver ND 0.3 ug/g dry 0.31 0.0 30
Thallium ND 1 ug/g dry ND 30
Uranium ND 1 ug/g dry ND 30
Vanadium 23.0 10 ug/g dry 215 6.7 30
Zinc 412 20 ug/g dry 388 6.2 30
Physical Characteristics
% Solids 101 0.1 % by Wt. 92.3 8.7 25
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Certificate of Analysis
Client: Hatch Ltd.
Client PO:

Project Description: 337915

Order #: 1153012

Report Date: 03-Jan-2012
Order Date:28-Dec-2011

Method Quality Control: Spike

Reporting

Source

%REC

RPD

Analyte Result Limit Units Result %REC Limit RPD Limit Notes

Metals

Antimony 49.3 ug/L 0.1 98.4 70-130
Arsenic 47.9 ug/L 1.8 92.3 70-130
Barium 118 ug/L 58.0 120 70-130
Beryllium 55.5 ug/L 0.18 111 70-130
Boron, available 5.84 0.5 ug/g ND 117 70-122
Boron 56.4 ug/L 3.6 106 70-130
Cadmium 455 ug/L 0.27 90.4 70-130
Chromium (VI) 4.9 0.2 ug/g ND 98.5 89-123
Chromium 58.2 ug/L 6.0 104 70-130
Cobalt 54.4 ug/L 2.4 104 70-130
Copper 60.0 ug/L 9.3 101 70-130
Lead 79.1 ug/L 245 109 70-130
Mercury 2.04 0.1 ug/g 0.345 113 72-128
Molybdenum 45.9 ug/L ND 91.8 70-130
Nickel 56.0 ug/L 4.9 102 70-130
Selenium 47.6 ug/L ND 95.2 70-130
Silver 44.8 ug/L 0.12 89.4 70-130
Thallium 55.3 ug/L 0.06 110 70-130
Uranium 48.8 ug/L 0.4 96.9 70-130
Vanadium 61.1 ug/L 8.6 105 70-130
Zinc 202 ug/L 155 94.1 70-130
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Certificate of Analysis
Client: Hatch Ltd.

Client PO: Project Description: 337915

Order #: 1153012

Report Date: 03-Jan-2012
Order Date:28-Dec-2011

Sample and OC Qualifiers Notes
None

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

Soil results are reported on a dry weight basis when the units are denoted with 'dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.
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Certificate of Analysis

Hatch Ltd.
4342 Queen Street, Suite 500 Phone: (905) 374-5200
Niagara Falls, ON L2E 6W1 Fax: (905) 374-1157
Attn: Jordan Black
Client PO: Report Date: 23-Jan-2012
Project: 337415 Order Date: 17-Jan-2012
Custody: 73258 Order #: 1203066
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID
1203066-01 BH11-01 AS#3

f;’}]/%{i y ;{*j; 2 Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work
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Order #: 1203066

Certificate of Analysis Report Date: 23-Jan-2012
Client: Hatch Ltd. Order Date:17-Jan-2012
Client PO: Project Description: 337415

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Boron, available MOE (HWE), EPA 200.8 - ICP-MS 20-Jan-12 20-Jan-12
Chromium, hexavalent MOE E3056 - Extraction, colourimetric 20-Jan-12 20-Jan-12
Mercury EPA 7471A - CVAA, digestion 19-Jan-12 19-Jan-12
Metals EPA 6020 - Digestion - ICP-MS 19-Jan-12 19-Jan-12
Solids, % Gravimetric, calculation 19-Jan-12 19-Jan-12
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Order #: 1203066

Certificate of Analysis
Client: Hatch Ltd.
Client PO:

Project Description: 337415

Report Date: 23-Jan-2012
Order Date:17-Jan-2012

Client ID:[ BH11-01 AS#3 - -
Sample Date: 18-Apr-11 - -
Sample ID: 1203066-01 - }
MDL/Units Soil - -

Physical Characteristics
% Solids 0.1 % by W. 94.4 - -

Metals

Antimony 1ug/g dry <1[1] - -
Arsenic 1 ug/g dry 3[1] - -
Barium 1ug/g dry 44 [1] - -
Beryllium 0.5 ug/g dry <0.5[1] - -
Boron 5.0 ug/g dry 6.3 [1] - -
Boron, available 0.5 ug/g dry 0.9[1] - -
Cadmium 0.5 ug/g dry <0.5[1] - -
Chromium 5 ug/g dry 10 [1] - -
Chromium (VI) 0.2 ug/g dry dry <0.2 [1] - -
Cobalt 1 ug/g dry 471] - -
Copper 5 ug/g dry 15 [1] - -
Lead 1ug/g dry 49 [1] - -
Mercury 0.1 ug/g dry <0.1[1] - -
Molybdenum 1 ug/g dry <1[1] - -
Nickel 5 ug/g dry 9[1] - -
Selenium 1 ug/g dry <1[1] - -
Silver 0.3 ug/g dry <0.3[1] - -
Thallium 1ug/g dry <1[1] - -
Uranium 1 ug/g dry <1[1] . -
Vanadium 10 ug/g dry 12 [1] - -
Zinc 20 ug/g dry 174 [1] - -
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Order #: 1203066

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 23-Jan-2012
Order Date:17-Jan-2012

Client PO: Project Description: 337415
Method Quality Control: Blank
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit  RPD  Limit Notes
Metals
Antimony ND 1 ug/g
Arsenic ND 1 ug/g
Barium ND 1 ug/g
Beryllium ND 0.5 ug/g
Boron, available ND 0.5 ug/g
Boron ND 5.0 ug/g
Cadmium ND 0.5 ug/g
Chromium (VI) ND 0.2 ug/g
Chromium ND 5 ug/g
Cobalt ND 1 ug/g
Copper ND 5 ug/g
Lead ND 1 ug/g
Mercury ND 0.1 ug/g
Molybdenum ND 1 ug/g
Nickel ND 5 ug/g
Selenium ND 1 ug/g
Silver ND 0.3 ug/g
Thallium ND 1 ug/g
Uranium ND 1 ug/g
Vanadium ND 10 ug/g
Zinc ND 20 ug/g
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Order #: 1203066

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 23-Jan-2012
Order Date:17-Jan-2012

Client PO: Project Description: 337415

Method Quality Control: Duplicate
Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC  Limit RPD  Limit Notes
Metals
Antimony ND 1 ug/g dry ND 30
Arsenic ND 1 ug/g dry ND 30
Barium 315 1 ug/g dry 282 11.3 30
Beryllium 0.61 0.5 ug/g dry 0.56 9.8 30
Boron, available 0.87 0.5 ug/g dry 0.87 0.2 35
Boron 7.5 5.0 ug/g dry 7.1 6.1 30
Cadmium ND 0.5 ug/g dry ND 30
Chromium (VI) ND 0.2 ug/g dry dry ND 35
Chromium 62.5 5 ug/g dry 57.3 8.6 30
Cobalt 16.0 1 ug/g dry 14.7 8.7 30
Copper 36.8 5 ug/g dry 33.2 10.3 30
Lead 4.7 1 ug/g dry 4.0 175 30
Mercury ND 0.1 ug/g dry ND 35
Molybdenum 14 1 ug/g dry 1.3 6.7 30
Nickel 38.6 5 ug/g dry 355 8.3 30
Selenium ND 1 ug/g dry ND 30
Silver ND 0.3 ug/g dry ND 30
Thallium ND 1 ug/g dry ND 30
Uranium 1.0 1 ug/g dry ND 30
Vanadium 73.6 10 ug/g dry 67.2 9.1 30
Zinc 69.9 20 ug/g dry 62.1 11.7 30
Physical Characteristics
% Solids 7. 0.1 % by Wt. 78.5 1.1 25
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Order #: 1203066

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 23-Jan-2012
Order Date:17-Jan-2012

Client PO: Project Description: 337415

Method Quality Control: Spike

Analyte Result "Lyt 0 Units SO gpec %RECgpn  TEE Notes
Metals

Antimony 42.2 ug/L 0.02 84.4 70-130
Arsenic 38.8 ug/L 0.3 76.8 70-130
Barium 163 ug/L 113 100 70-130
Beryllium 46.1 ug/L 0.22 91.8 70-130
Boron, available 4.67 0.5 ug/g 0.87 75.9 70-122
Boron 45.0 ug/L 2.8 84.4 70-130
Cadmium 38.1 ug/L 0.02 76.2 70-130
Chromium (VI) 5.1 0.2 ug/g ND 102 89-123
Chromium 66.6 ug/L 22.9 87.3 70-130
Cobalt 51.6 ug/L 5.9 91.5 70-130
Copper 57.7 ug/L 13.3 88.9 70-130
Lead 48.6 ug/L 1.6 94.0 70-130
Mercury 1.54 0.1 ug/g ND 103 72-128
Molybdenum 394 ug/L 0.5 77.8 70-130
Nickel 59.7 ug/L 14.2 90.9 70-130
Selenium 37.9 ug/L 0.3 75.4 70-130
Silver 36.6 ug/L 0.09 73.0 70-130
Thallium 49.3 ug/L 0.1 98.4 70-130
Uranium 45.2 ug/L 0.4 89.7 70-130
Vanadium 69.6 ug/L 26.9 85.5 70-130
Zinc 58.1 ug/L 24.8 66.5 70-130
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Order #: 1203066

Certificate of Analysis
Client: Hatch Ltd.

Client PO: Project Description: 337415

Report Date: 23-Jan-2012
Order Date:17-Jan-2012

Sample and OC Qualifiers Notes
1-H-01: Holding time had been exceeded upon sample receipt.

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

Soil results are reported on a dry weight basis when the units are denoted with 'dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.
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TRUSTED . 300-2319 8t Laurent Blvd

RESPONSIVE . Ottawa, ON K1G 418

161371319577

LABORATORIES LTD. RELIABLE . 800-749-1947

f. 613-731-9064

OTTAWA @ NIAGARA FALLS @ MISSISSAUGA @ SARNIA ¢: paracel @paracellabs.com
Reg, Drinking Water

Client Name: Ha ‘}(}] L % Ql; Project Ref: ?3 ? 17/ / 5 inmksNufw
Contact Name: j-o r\‘;I %\IN} h Quote # .. Vf’mwoflfsﬂumber
Addss 130/ w};«\ Sk s kim PO# e T
afTn LLE 7 mail Address: FT A | Signature:
/Ufj Fdls i) E-mail Add JMK@W'@‘% :s}:za\ e i Sgl/%—
Telephone: 905 - 37Y-Szen Fax e i mn Aoy | dayReg

Matrix Types: S-Soil/Sed. GW-Ground Water SW-Surface Water SS-Storm/Sanitary Sewer DW Dr:nkmg Waler RDW- Regulated Dnnklng Water P- Paint A-Air O-Other
Samples submitted under: (Indicate ONLY one)

& : ; Sample Taken by:
: | Print Name: d L %

Type of DW Sample: R= Raw; T = Treated; D = Distribution

0. Reg 153 (511) Table __ [70.Reg 170103 [J0. Reg 31808 [J Private well ‘ R e Required Analyses
DCCME_ 0. Reg24907 [JO.Reg31908 [JOter Location Types: § = Surface Water; G =Ground Water 4
Paracel Order Number P p =
AR AR 1N
_ tl 2| 4| % Sample Taken Eﬁi =
120360 P35 ¢ THR
L E| i ¥
Sample 1D / Location Name = 1 ® | Dae | Time
[ BHjlol AS#R 3 el s X
2
3
4
5
6
7
8
9
10

Comments;

Relmqmshed By (Pr m& Sig

A

DateTime: Fo\n ?‘, wl ?—

ChainOfCustody Rev 2:0, January 2010
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Hatch Ltd.

4342 Queen Street, Suite 500

Niagara Falls, ON L2E 6W1
Attn: Warren Hoyle

Certificate of Analysis

Phone: (905) 374-0701
Fax: (905) 374-1157

Report Date: 24-Feb-2012

Order Date: 21-Feb-2012
Order #: 1208089

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Client PO:

Project: 337415
Custody: 92845
Paracel ID Client ID
1208089-01 ClI-7
1208089-02 ClI-8
1208089-03 Cll-9a
1208089-04 ClI-10
1208089-05 Clli-11
1208089-06 Cll-12
1208089-07 ClI-13
1208089-08 Cll-14
1208089-09 ClI-15
1208089-10 Cll-16
1208089-11 Cll-17
1208089-12 ClI-18
1208089-13 ClI-19
1208089-14 ClI-20

Approved By:

Y T ¢

L

V77
A et A

7 )
"__,."L-'——g: T.:_;_

Mark Foto, M.Sc. For Dale Robertson, BSc

Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work
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Order #: 1208089

Certificate of Analysis Report Date: 24-Feb-2012
Client: Hatch Ltd. Order Date:21-Feb-2012
Client PO: Project Description: 337415

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Boron, available MOE (HWE), EPA 200.8 - ICP-MS 24-Feb-12 24-Feb-12
Chromium, hexavalent MOE E3056 - Extraction, colourimetric 24-Feb-12 24-Feb-12
Mercury EPA 7471A - CVAA, digestion 24-Feb-12 24-Feb-12
Metals EPA 6020 - Digestion - ICP-MS 24-Feb-12 24-Feb-12
Solids, % Gravimetric, calculation 24-Feb-12 24-Feb-12
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Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415
Client ID: Cll-7 Cll-8 Cll-9a Cll-10
Sample Date: 20-Feb-12 20-Feb-12 20-Feb-12 20-Feb-12
Sample ID: 1208089-01 1208089-02 1208089-03 1208089-04
MDL/Units Soil Soil Saoll Soil

Physical Characteristics

% Solids 0.1 % by Wt. 65.0 53.5 55.1 66.1
Metals

Antimony 1 ug/g dry <1 <1 <1 <1
Arsenic 1 ug/g dry 3 6 3 2
Barium 1 ug/g dry 77 62 74 70
Beryllium 0.5 ug/g dry <0.5 <0.5 <0.5 <0.5
Boron 5.0 ug/g dry 5.6 8.6 6.4 6.2
Boron, available 0.5 ug/g dry 0.7 1.3 1.2 1.0
Cadmium 0.5 ug/g dry 0.7 0.5 0.7 0.5
Chromium 5 ugl/g dry 13 9 1 9
Chromium (VI) 0.2 ug/g dry <0.2 <0.2 <0.2 <0.2
Cobalt 1 ug/g dry 6 4 5 4
Copper 5 ug/g dry 23 13 16 13
Lead 1 ug/g dry 53 25 29 24
Mercury 0.1 ug/g dry 0.5 0.1 0.7 0.6
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry 11 8 10 8
Selenium 1 ug/g dry <1 <1 <1 <1
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry 18 14 15 13
Zinc 20 ug/g dry 436 406 476 362
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Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415
Client ID: Cll-11 Cll-12 Cll-13 Cll-14
Sample Date: 20-Feb-12 20-Feb-12 20-Feb-12 20-Feb-12
Sample ID: 1208089-05 1208089-06 1208089-07 1208089-08

MDL/Units Soil Soil Soil Soil
Physical Characteristics
% Solids 0.1 % by Wt. 42.4 74.6 77.0 43.3
Metals
Antimony 1 ug/g dry <1 <1 <1 <1
Arsenic 1 ug/g dry 3 2 1 2
Barium 1 ug/g dry 77 64 21 83
Beryllium 0.5 ug/g dry <0.5 <0.5 <0.5 <0.5
Boron 5.0 ug/g dry 7.1 5.1 <5.0 6.2
Boron, available 0.5 ug/g dry 1.5 0.7 0.5 1.1
Cadmium 0.5 ug/g dry <0.5 <0.5 <0.5 0.6
Chromium 5 ug/g dry 12 10 <5 11
Chromium (VI) 0.2 ug/g dry <0.2 <0.2 <0.2 <0.2
Cobalt 1 ug/g dry 5 4 2 5
Copper 5 ug/g dry 17 14 6 15
Lead 1 ug/g dry 28 25 15 28
Mercury 0.1 ug/g dry 0.5 0.2 0.1 0.1
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry 10 9 <5 10
Selenium 1 ug/g dry <1 <1 <1 <1
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry 15 14 <10 16
Zinc 20 ug/g dry 322 251 140 455
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Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415
Client ID: Cll-15 Cll-16 Cll-17 Cll-18
Sample Date: 20-Feb-12 20-Feb-12 20-Feb-12 20-Feb-12
Sample ID: 1208089-09 1208089-10 1208089-11 1208089-12
MDL/Units Soil Soil Soil Soil
Physical Characteristics
% Solids 0.1 % by Wt. 42,5 58.0 54.8 76.7
Metals
Antimony 1 ug/g dry <1 <1 <1 <1
Arsenic 1 ug/g dry 2 2 4 1
Barium 1 ug/g dry 52 89 112 57
Beryllium 0.5 ug/g dry <0.5 <0.5 <0.5 <0.5
Boron 5.0 ug/g dry <5.0 6.9 7.2 <5.0
Boron, available 0.5 ug/g dry 1.0 2.0 0.7 <0.5
Cadmium 0.5 ug/g dry <0.5 <0.5 0.6 <0.5
Chromium 5 ug/g dry 8 13 13 6
Chromium (VI) 0.2 ug/g dry <0.2 <0.2 <0.2 <0.2
Cobalt 1 ug/g dry 3 5 5 3
Copper 5 ug/g dry 10 17 18 5
Lead 1 ug/g dry 22 30 35 14
Mercury 0.1 ug/g dry 0.1 0.3 0.4 <0.1
Molybdenum 1 ug/g dry <1 <1 <1 <1
Nickel 5 ug/g dry 8 11 11 <5
Selenium 1 ug/g dry <1 <1 <1 <1
Silver 0.3 ug/g dry <0.3 <0.3 <0.3 <0.3
Thallium 1 ug/g dry <1 <1 <1 <1
Uranium 1 ug/g dry <1 <1 <1 <1
Vanadium 10 ug/g dry 12 17 18 10
Zinc 20 ug/g dry 338 333 433 187

Page 5 of 10




Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012

Order Date:21-Feb-2012

Client PO: Project Description: 337415

Client ID; Cll-19 ClI-20 -
Sample Date; 20-Feb-12 20-Feb-12 -
Sample ID: 1208089-13 1208089-14 -
MDL/Units Soll Soil -

Physical Characteristics
% Solids 0.1 % by Wt. 46.2 52.7 -

Metals

Antimony 1 ug/g dry <1 <1 -
Arsenic 1 ug/g dry 2 4 -
Barium 1 ug/g dry 90 83 R
Beryllium 0.5 ug/g dry <0.5 <0.5 -
Boron 5.0 ug/g dry 7.3 6.3 -
Boron, available 0.5 ug/g dry 2.2 0.7 -
Cadmium 0.5 ug/g dry <0.5 0.8 -
Chromium 5 ug/g dry 12 13 -
Chromium (V1) 0.2 ug/g dry <0.2 <0.2 -
Cobalt 1 ug/g dry 5 6 -
Copper 5 ug/g dry 15 21 R
Lead 1 ug/g dry 25 39 -
Mercury 0.1 ug/g dry 0.2 0.2 -
Molybdenum 1 ug/g dry <1 <1 R
Nickel 5 ug/g dry 10 12 R
Selenium 1 ug/g dry <1 <1 R
Silver 0.3 ug/g dry <0.3 <0.3 -
Thallium 1 ug/g dry <1 <1 R
Uranium 1 ug/g dry <1 <1 R
Vanadium 10 ug/g dry 17 19 R
Zinc 20 ug/g dry 359 522 R
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Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415
Method Quality Control: Blank
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit  RPD  Limit Notes
Metals
Antimony ND 1 ug/g
Arsenic ND 1 ug/g
Barium ND 1 ug/g
Beryllium ND 0.5 ug/g
Boron, available ND 0.5 ug/g
Boron ND 5.0 ug/g
Cadmium ND 0.5 ug/g
Chromium (VI) ND 0.2 ug/g
Chromium ND 5 ug/g
Cobalt ND 1 ug/g
Copper ND 5 ug/g
Lead ND 1 ug/g
Mercury ND 0.1 ug/g
Molybdenum ND 1 ug/g
Nickel ND 5 ug/g
Selenium ND 1 ug/g
Silver ND 0.3 ug/g
Thallium ND 1 ug/g
Uranium ND 1 ug/g
Vanadium ND 10 ug/g
Zinc ND 20 ug/g
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Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415

Method Quality Control: Duplicate
Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC  Limit RPD  Limit Notes
Metals
Antimony ND 1 ug/g dry ND 0.0 30
Arsenic 3.9 1 ug/g dry 3.4 12.6 30
Barium 86.4 1 ug/g dry 77.5 10.9 30
Beryllium ND 0.5 ug/g dry ND 0.0 30
Boron, available ND 0.5 ug/g dry 0.51 0.0 35
Boron ND 5.0 ug/g dry 5.6 0.0 30
Cadmium 0.73 0.5 ug/g dry 0.72 1.4 30
Chromium (VI) ND 0.2 ug/g dry ND 35
Chromium 14.9 5 ug/g dry 13.2 11.7 30
Cobalt 6.4 1 ug/g dry 5.7 11.6 30
Copper 25.7 5 ug/g dry 23.5 9.3 30
Lead 58.1 1 ug/g dry 53.2 8.9 30
Mercury 0.374 0.1 ug/g dry 0.491 27.2 35
Molybdenum 1.2 1 ug/g dry ND 0.0 30
Nickel 13.0 5 ug/g dry 1.4 12.9 30
Selenium 15 1 ug/g dry ND 0.0 30
Silver ND 0.3 ug/g dry ND 0.0 30
Thallium ND 1 ug/g dry ND 0.0 30
Uranium ND 1 ug/g dry ND 0.0 30
Vanadium 20.6 10 ug/g dry 18.1 12.9 30
Zinc 456 20 ug/g dry 436 4.6 30
Physical Characteristics
% Solids 76.5 0.1 % by Wt. 76.3 0.2 25
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Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415

Method Quality Control: Spike

Analyte Result "Lyt 0 Units SO gpec %RECgpn  TEE Notes
Metals

Antimony 43.7 ug/L 0.1 87.3 70-130
Arsenic 42.9 ug/L 14 83.1 70-130
Barium 87.6 ug/L 31.0 113 70-130
Beryllium 447 ug/L 0.12 89.1 70-130
Boron, available 4.69 0.5 ug/g 0.51 83.6 70-122
Boron 52.8 ug/L 2.2 101 70-130
Cadmium 42.1 ug/L 0.29 83.6 70-130
Chromium (VI) 5.1 0.2 ug/g ND 102 89-123
Chromium 52.2 ug/L 5.3 93.8 70-130
Cobalt 49.0 ug/L 2.3 93.5 70-130
Copper 54.5 ug/L 9.4 90.2 70-130
Lead 71.1 ug/L 21.3 99.7 70-130
Mercury 1.65 0.1 ug/g ND 110 72-128
Molybdenum 42.7 ug/L 0.1 85.2 70-130
Nickel 50.7 ug/L 4.6 92.3 70-130
Selenium 45.1 ug/L 0.3 89.6 70-130
Silver 42.6 ug/L 0.02 85.2 70-130
Thallium 50.7 ug/L 0.02 101 70-130
Uranium 48.9 ug/L 0.1 97.5 70-130
Vanadium 55.2 ug/L 7.2 95.9 70-130
Zinc 224 ug/L 174 99.4 70-130
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Order #: 1208089

Certificate of Analysis
Client: Hatch Ltd.

Client PO: Project Description: 337415

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Sample and QC Qualifiers Notes
None

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

Soil results are reported on a dry weight basis when the units are denoted with 'dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.
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Certificate of Analysis

Hatch Ltd.
4342 Queen Street, Suite 500 Phone: (905) 374-0701
Niagara Falls, ON L2E 6W1 Fax: (905) 374-1157
Attn: Warren Hoyle
Client PO: Report Date: 24-Feb-2012
Project: 337415 Order Date: 21-Feb-2012
Custody: 92845 Order #: 1208090
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID
1208090-01 ClI-9b

f;’}]/}fi y }*j; 7 Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work
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Order #: 1208090

Certificate of Analysis Report Date: 24-Feb-2012
Client: Hatch Ltd. Order Date:21-Feb-2012
Client PO: Project Description: 337415

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Metals, leachate EPA 6020 - ICP-MS, digestion 24-Feb-12 24-Feb-12
REG 558 - Cyanide MOE E3015- Auto Colour 24-Feb-12 24-Feb-12
REG 558 - Fluoride EPA 340.2 - ISE 24-Feb-12 24-Feb-12
REG 558 - Mercury EPA 7471A - Cold Vapour AA 24-Feb-12 24-Feb-12
REG 558 - NO3/NO2 EPA 300.1-IC 24-Feb-12 24-Feb-12
REG 558 - PCBs EPA 608 - GC-ECD 24-Feb-12 24-Feb-12
Solids, % Gravimetric, calculation 24-Feb-12 24-Feb-12
TCLP Metals/SVOCs - ExtractionEPA 1311 TCLP Extraction Procedure 23-Feb-12 24-Feb-12
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Order #: 1208090

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415
Client ID: Cll-9b - -
Sample Date: 20-Feb-12 - -
Sample ID: 1208090-01 - }
| MDL/Units Soil - -
Physical Characteristics
% Solids | o1%bywt 55.5 - -
EPA 1311 - TCLP Leachate Inorganics
Arsenic 0.05 mg/L <0.05 - -
Barium 0.05 mg/L 0.83 - -
Boron 0.05 mg/L 0.84 - -
Cadmium 0.01 mg/L <0.01 - -
Chromium 0.05 mg/L <0.05 - -
Lead 0.05 mg/L <0.05 - -
Mercury 0.005 mg/L <0.005 - -
Selenium 0.05 mg/L <0.05 - -
Silver 0.05 mg/L <0.05 - -
Uranium 0.05 mg/L <0.05 - -
Fluoride 0.05 mg/L 0.20 - -
Nitrate as N 1 mg/L <1 - .
Nitrite as N 1mgiL <1 - -
Cyanide, free 0.02 mg/L <0.02 - -
Initial pH 0.05 pH Units dry 7.98 - -
Final pH 0.05 pH Units dry 6.34 - -
EPA 1311 - TCLP Leachate Organics
PCBs, total 0.003 mg/L <0.003 - -
Decachlorobiphenyl Surrogate 102% - -

Page 3 of 7




Order #: 1208090

Certificate of Analysis
Client: Hatch Ltd.
Client PO:

Project Description: 337415

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result Limit Units Result ~ %REC Limit RPD  Limit Notes
EPA 1311 - TCLP Leachate Inorganics
Arsenic ND 0.05 mg/L
Barium ND 0.05 mg/L
Boron ND 0.05 mg/L
Cadmium ND 0.01 mg/L
Chromium ND 0.05 mg/L
Lead ND 0.05 mg/L
Mercury ND 0.005 mg/L
Selenium ND 0.05 mg/L
Silver ND 0.05 mg/L
Uranium ND 0.05 mg/L
Fluoride ND 0.05 mg/L
Nitrate as N ND 1 mg/L
Nitrite as N ND 1 mg/L
Cyanide, free ND 0.02 mg/L
EPA 1311 - TCLP Leachate Organics
PCBs, total ND 0.003 mg/L
Surrogate: Decachlorobiphenyl ).00721 mg/L 72.1 62-138

Page 4 of 7



Order #: 1208090

Certificate of Analysis
Client: Hatch Ltd.
Client PO:

Project Description: 337415

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
EPA 1311 - TCLP Leachate Inorganics
Arsenic ND 0.05 mg/L ND 0.0 29
Barium 0.421 0.05 mg/L 0.433 29 34
Boron 0.080 0.05 mg/L 0.560 150.0 33 QR-01
Cadmium ND 0.01 mg/L ND 0.0 33
Chromium ND 0.05 mg/L ND 0.0 32
Lead ND 0.05 mg/L ND 0.0 32
Mercury ND 0.005 mg/L ND 0.0 20
Selenium ND 0.05 mg/L ND 0.0 28
Silver ND 0.05 mg/L ND 0.0 28
Uranium ND 0.05 mg/L ND 0.0 27
Fluoride 1.02 0.05 mg/L 0.96 5.8 20
Nitrate as N ND 1 mg/L ND 20
Nitrite as N ND 1 mg/L ND 20
Cyanide, free ND 0.02 mg/L ND 20
EPA 1311 - TCLP Leachate Organics
PCBs, total ND 0.003 mg/L ND 30
Surrogate: Decachlorobiphenyl 0.00956 mg/L ND 95.6 62-138
Physical Characteristics
% Solids 76.5 0.1 % by Wt. 76.3 0.2 25
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Order #: 1208090

Certificate of Analysis
Client: Hatch Ltd.

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Client PO: Project Description: 337415

Method Quality Control: Spike

Analyte Result "Lyt 0 Units SO gpec %RECgpn  TEE Notes
EPA 1311 - TCLP Leachate Inorganics

Arsenic 46.9 ug/L 0.177 93.4 83-119
Barium 94.8 ug/L 43.3 103 83-116
Boron 49.1 ug/L ND 98.2 71-128
Cadmium 43.1 ug/L 0.042 86.0 78-119
Chromium 41.7 ug/L 1.61 80.2 80-124
Lead 41.2 ug/L 0.090 82.1 77-126
Mercury 0.0335 0.005 mg/L ND 112 78-134
Selenium 49.7 ug/L 0.111 99.2 81-125
Silver 455 ug/L ND 91.0 70-128
Uranium 42.2 ug/L 0.130 84.0 70-131
Fluoride 143 0.05 mg/L 0.96 92.9 0-200
Nitrate as N 1 mg/L ND 105 81-112
Nitrite as N 1 mg/L ND 104 76-107
Cyanide, free 0.027 0.02 mg/L ND 91.4 60-136
EPA 1311 - TCLP Leachate Organics

PCBs, total 0.035 0.003 mg/L ND 87.0 86-145
Surrogate: Decachlorobiphenyl 1.0080:3 mg/L 80.3 62-138
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Order #: 1208090

Certificate of Analysis
Client: Hatch Ltd.

Client PO: Project Description: 337415

Report Date: 24-Feb-2012
Order Date:21-Feb-2012

Sample and QC Qualifiers Notes

1- QR-01: Duplicate RPD is high, however, the sample result is less than 10x the MDL.

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.
Soil results are reported on a dry weight basis when the units are denoted with 'dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.
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