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Executive Summary

The Hamlet of Arviat operates their municipal water, sewage, and solid waste facilities
under the regulation of the Nunavut Water Board (NWB). In the Hamlet of Arviat there
are three sewage lagoons. Two of the lagoons are no longer in use after the
commissioning of the current active lagoon in 2005. The community and GN-CGS
engineers indicate there is no intent to use the old lagoons again for any purpose. An
Abandonment and Restoration Plan for the old lagoons has been completed as part of
the conditions of the Nunavut Water Board license 3AM-ARV1015 issued to the Hamlet
of Arviat on August 23, 2010.

The old lagoons are located beside the landfill and consist of two cells, Old Lagoon 1
built in 1978 and OId Lagoon 2, built sometime in the early 1990s. The lagoons stopped
being used when the new active lagoon was opened in 2005. The sewage disposed of in
the old lagoons came from primarily domestic sources with very litle commercial and
institutional sources. Sewage was unregulated and untested before discharge.

To evaluate the current conditions at the old lagoons, a site assessment was conducted
in September 2010. Work included a topographic survey of the lagoons’ berms and
surrounding wetlands, water and sludge sampling and lagoon depth measurements.

Samples were compared to NWB guidelines and CCME (Canadian Council of Ministers
of the Environment) guidelines. All water samples from the lagoons met the NWB
effluent discharge criteria. Water and sludge exceeded the CCME guidelines for some
metals such as iron, aluminum, copper and zinc. The results appear to be reflective of
the natural overburden chemistry and is not indicative of an environmental impact.

The old lagoons should abandoned by opening a channel through the south berm of
each lagoon to allow them to drain.

The channel would remain open to limit water accumulation and allow natural tundra
vegetation to re-establish itself.

Nuna Burnside Engineering and Environmental Ltd. N-O157460
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1.0 Introduction

Nuna Burnside Engineering and Environmental Ltd. (Nuna Burnside), was retained by
Community and Government Services (CGS) of the Government of Nunavut (GN), on
behalf of the Hamlet of Arviat to prepare an Abandonment and Restoration plan for two
old sewage lagoons that are no longer in use. The Hamlet of Arviat operates their
municipal water, sewage, and solid waste facilities under the Nunavut Water Board
(NWB) License 3AM-ARV1015 (Appendix A). The licence was issued on August 23,
2010 and expires on August 31, 2015. This report fulfills a condition in Part G, Item 2 of
the license.

1.1 Site Location

The Hamlet of Arviat is located within the Kivalliq Region, Nunavut, at general latitude
61°6'N and general longitude 94°3'W (Figure 1). The Community is located
approximately 225 km south of Rankin Inlet and 265 km north of Churchill Manitoba. The
Hamlet of Arviat is predominately residential with a few small commercial and
institutional establishments. Hunting and fishing in the traditional manner is still a
prime occupation for many of the inhabitants.

1.2 Site Description

The old sewage lagoons are located approximately 2.8 km south-west from the
Hamlet (Figure 2). The lagoons were created as two different cells, Old Lagoon 1
being the eastern cell and Old Lagoon 2 being the western cell (Figure 3). The
lagoons are located beside the community solid waste disposal site. Lagoon 2
shares its western berm with the landfill. A road separates the eastern berm of Old
Lagoon 1 and the berm of the active lagoon. On the south side of the lagoons is a
wetland area consisting of tundra mosses and small shrubs. The Hudson Bay shore
line is located 250 m south of the lagoons.

1.3 Site History

In 1980 about one third of the community was still using honey bags for wastewater
disposal. The Hamlet was working on phasing out the use of honey bags by servicing
homes with sewage storage tanks and providing trucked sewage disposal. Old Lagoon 1
was built around 1978 to replace a small honey bag pit / sewage lagoon located east of
the community, which was subsequently filled in. The lagoon was built using an esker as
the west bank and constructed berms forming the south and east banks (AES, 1980).
The facility was expanded to include a second cell (Old Lagoon 2) sometime in the
1990s. In May 2005, the current active lagoon was commissioned and sewage was no
longer dumped in the two old lagoons.

Nuna Burnside Engineering and Environmental Ltd. N-O157460
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The sewage disposed of in the old lagoons came from primarily domestic sources with
only a small amount commercial and institutional sources, such as the local Co-op,
schools and health center. Sewage was unregulated and untested before discharge.

The Hamlet, represented by the Mayor (Bob Leonard) and Senior Administration Officer
(SAO) (Ed Murphy), indicate the Hamlet has no further use for the two old lagoons.
Engineering staff from Community and Government Services (CGS) of the Government
of Nunavut (GN) also indicate they have no future plans for the old lagoons.

1.4 Scope of Study

The purpose of this Abandonment and Restoration Plan is to ensure that the abandoned
lagoons do not pose a risk to public health or the environment.

The report has been prepared based on guidance provided in “Abandonment and
Restoration of Sewage Lagoons in Nunavut, Draft Review Report, FSC 2005”.

The report includes the following:

« A description of the site and existing conditions

* An assessment of existing conditions of the site including analysis of water and
sludge within the old lagoons

« Recommendations for safe abandonment and restoration of the site.

Nuna Burnside Engineering and Environmental Ltd. N-O157460
101231-3AM-ARV1015-Sewage Lagoon A&R.doc
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2.0 Physical Setting
21 Adjacent Land Use

The old sewage lagoons are located adjacent to the municipal landfill on the west and
the active sewage lagoon on the east. Hudson Bay is less than 1 km north-east of the
site.

2.2 Topography

The topography surrounding the Hamlet of Arviat is relatively flat with a sight rise when
moving inland away from Hudson Bay. Approximately 20 to 30 percent of the land is
shallow ponds with depths of 1 m or less. Topographic highs are found along eskers.
The old lagoons were crested by creating berms around a topographic low point.

23 Geology and Morphology

Local bedrock is Archean in age and generally overlain by glacial fluvial sediments.
Bedrock on the peninsula where the Hamlet is located consists of tonalities, diorites
and gabbros. Local bedrock is generally overlain by glacial fluvial sediments. Arviat is
located in the physiographic region of the Hudson Bay lowlands, characterized by low
topographic relief, occasional bedrock outcrops and glacial and glacio-fluvial overburden
sediments. Boulder fields and eskers are common.

The Hamlet is located in a zone of continuous permafrost, extending from 30 m to
over 100 m. The predominant local vegetation consists of mosses and lichens on
rocky outcrops, with hardy grasses and sages in swampy and/or more sheltered
areas.

2.4 Climate

The closest climate station to Arviat is the Rankin Inlet Airport Weather Station. The
Rankin Inlet area receives an average of 18.1 cm of rainfall and 119.7 cm of snowfall
per annum. Mean annual precipitation totals 29.7 cm per annum. July mean high
and low temperatures are 14.9°C and 5.9°C, respectively. January mean high and
low temperatures are -28.3°C and -35.5°C, respectively. Winds are generally north-
west, and average 23 km/h (Rankin Inlet Weather Station, Climate Normals 1991-
2000, Environment Canada, 2010).

Nuna Burnside Engineering and Environmental Ltd. N-O157460
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3.0 Existing Conditions of Lagoons

The old lagoons are currently stagnant bodies of water. Water levels vary during the
year depending on the amount of precipitation. The water freezes during the winter
months.

Both lagoons are contained by gravel and sand berms with heights ranging from 3 to 1.5
metres above water level. The berm dividing the two cells is below water level at some
points. Water drains out of the lagoons through an area of higher permeability in the
berm on the north side of Old Lagoon 2. From there, water drains into wetlands and
eventually discharges into Hudson Bay. The slope of the land is very gradual,
approximately 3%. Figure 3 illustrates the existing conditions of the abandoned lagoons
as surveyed in September 2010.

Photographs of the lagoons taken in September 2010 are provided in Appendix B.

3.1 Field Methods, Sampling and Observations

Field site visits were completed in September and November 2010 to collect data on the
existing conditions of the abandoned sewage lagoons. The field work included a site
survey and photographs of the lagoons, an inspection of the berms, a topographical
survey of the berms and surrounding lands, water and sludge sampling and water depth
measurements. Sampling locations are provided in Figure 4.

3.2 Quantity of Sludge and Water

According to a report in 2003, the lagoons have an estimated volume of 49,600 m?
based on a 2 m working depth (FSC, 2003).

Water depths were measured in September 2010 using a boat and weighted measuring
tape. The depths were used to create elevation contours of the bottom of the lagoons
and an estimation of their volumes (Figure 3). The bottom of Old Lagoon 1 is
approximately 2.1 m at its deepest. Old Lagoon 2 was 2.7 m at its deepest point. The
two lagoons combined contained 18,500 m® of water in September 2010. The sludge
thickness is estimated to be 0.4 m across the bottom of the inundated portions. An
examination of the sludge samples indicated a component of fine sand and silt that
suggest the sludge is a mixture of fine overburden being washed into the lagoons in
combination with sewage organics.

Nuna Burnside Engineering and Environmental Ltd. N-O157460
101231-3AM-ARV1015-Sewage Lagoon A&R.doc
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3.3 Assessment Criteria

The GN defaults to using criteria for contaminants provided by the Canadian Council of
Ministers of the Environment (CCME) when there are no territory specific guidelines.

Surface water samples and sludge samples were collected from each of the old lagoons
in September 2010. The sampling results are included in Appendix C.

The surface water samples were analysed for metals, inorganics, microbiology and total
suspended solids. The results were compared to CCME Water Quality Guidelines for
Freshwater Aquatic Life (Appendix D). The results were also compared to the NWB
sewage effluent discharge criteria as outlined in the license (Appendix A).

Sludge samples from the lagoons were analyzed for metals and inorganics. The results
were compared to the Canadian Soil Quality Guidelines for the Protection of
Environmental and Human Health. The CCME standards are based on four land use
categories: agricultural, residential/parkland, commercial and industrial. Since the site is
far from the community and will not be used for any commercial or residential the most
appropriate criteria was industrial land use. The land is assumed to be industrial land
use and fine grained.

Since the sludge samples consisted of predominately organic matter with some granular
material it is best described as biosolids. This can be compared to “compost”. The
CCME document “Guidelines for Compost Quality, 2005” provides guidelines for
acceptable qualities of parameters in final compost. The guideline classifies compost as
Class A or B based on trace element concentrations. Class A compost can be used for
all types of applications such as agricultural lands, residential gardens and commercial
operations. Class B compost has restricted land uses. A copy of the guidelines is
provided in Appendix D.

3.4 Water Quality Results

Water quality results from the lagoons indicate that the water in the old lagoons meets
the NWB licence requirements for sewage discharge. Samples only exceeded the
Freshwater CCME guidelines for iron and aluminum. Elevated metals including iron and
aluminum is naturally characteristic of the area and is likely not a result of sewage
disposed of in the lagoons. A summary of the water sampling results is provided in Table
C-1, Appendix C.

Nuna Burnside Engineering and Environmental Ltd. N-O157460
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3.5 Sediment /Sludge Results

The sludge samples taken from the old lagoons met all CCME compost guidelines for
metals. The samples did exceed the CCME Soil Quality Guidelines for copper and zinc.
Again this is likely due to naturally occurring metals in the sediment of the lagoon and
not due to sewage previously deposed of in the lagoons. A summary of the sludge
sampling results is provided in Table C-2, Appendix C.

3.6 Contaminant Assessment

Based on the sampling completed, the sludge and standing water in the lagoons pose
very little risk to the environment. The surface water contained in the lagoons met all of
the NWB discharge effluent criteria. Water samples and sludge samples did have
concentrations of metals such as iron, aluminum, copper and zinc that exceeded the
CCME guidelines (CCME, 2007a and 2007b).

It should be noted that the CCME guidelines are generic guidelines and do not take into
account regional differences in geology, soil, or climate, nor do they account for site-
specific factors that may influence bioavailability or toxicity of contaminants. The
guidelines are set to account for the most sensitive receptors that may be exposed to the
contaminant. Because of their conservative nature, exceedences do not necessarily
mean that there is a human or environmental risk. The above noted metals are not
typical contaminants for domestic sewage and appear to reflect the national overburden
chemistry in the area.

There was no evidence of a significant impact to the environment in the vicinity of the
lagoons, due to their historic use as receptors for Hamlet of Arviat sewage.

Nuna Burnside Engineering and Environmental Ltd. N-O157460
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4.0 Abandonment and Restoration Plan
4.1 Opening Channels in the Berms

Drainage from the lagoons flows north-east towards Hudson Bay. The lagoons should
be drained to local ground level by carefully excavating a location along the south berm
of each lagoon, as shown in Figures 5 and 6. The excavations should be controlled so
the discharge does not cause significant erosion of the wetland adjacent to the
discharge points. Water should flow out of the lagoons along the natural drainage
channels. Based on lagoon depth measurements a small area of the lagoons will remain
below water as the elevation of parts of the lagoon area is lower than ground surface
outside of the berms.

4.2 Future Land Use

The Public Health Act requires a 450 meter set-back from all sewage treatment sites.
Since the lagoons for abandonment are located within 450 m of the active lagoon a
complete abandonment and restoration of the lagoons would not change the land use
classification of the land as it would still be within a 450 m set-back for a sewage
treatment site. Taking this into consideration, the site does not need to be reclaimed to a
condition suitable for other land uses. The Hamlet may consider the lagoons as an area
for expansion of their active lagoon in the future, or as simply open space that is part of
the 450 m setback for the active lagoon.

There is no compelling reason to cover the sewage sludge in the bottom of the lagoons,
as it will naturally host tundra vegetation and poses no environmental or human health
and safety concern. There is also no compelling reason to remove or level the berms
after the channels have been created. As long as the berms do not act to hold back
water that could rush out upon catastrophic failure of the berms, they are not an
environmental or human health and safety concern. With the lagoons drained by the
channels the berms can remain as the area is not suitable for any other landuse.

421 Site Security

Signs should be posted in the area of the lagoons to identify the area as an area of
restoration. Driving or walking in the area of the old lagoons should be discouraged until
natural tundra conditions have been re-established.

4.3 Post Abandonment Monitoring

Long term monitoring of the decommissioned lagoons is important to ensure that the
lagoons are not impacting the surrounding environment. Monitoring of water quality

Nuna Burnside Engineering and Environmental Ltd. N-O157460
101231-3AM-ARV1015-Sewage Lagoon A&R.doc
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within the wetland attenuation zone down gradient of the lagoons will continue as part of
the monitoring program for the active lagoon, however there is no need to monitor the
water quality from the run off of the old lagoons once they are drained.

Annual inspections should be completed to ensure the site naturally reverts to wetland
and tundra ecology. The excavated drainage channels in the berms should be
inspected to ensure they continue to allow natural drainage.

Nuna Burnside Engineering and Environmental Ltd. N-O157460
101231-3AM-ARV1015-Sewage Lagoon A&R.doc
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5.0 Conclusions and Recommendations

Water contained in the lagoons should be carefully drained into the wetland treatment
area of the current active sewage lagoon, by carefully opening a channel in the south
berm of each old lagoon.

Based on water quality sampling, water released to the wetland will not be an
environmental concern as it meets the NWB effluent water quality standards.

Measures should be taken control the flow of water during draining to ensure erosion of
the wetland does not occur.

The channels opened in each of the lagoons should be maintained, to allow the
upgradient area to drain naturally and encourage the reestablishment of natural tundra

vegetation.

Signs should be posted restricting activity in the area until natural vegetation has been
established.

Annual inspections should be conducted to ensure the channels stay open and the area
continues to drain naturally.

Respectfully Submitted:

Stephanie Charity, P.Geo. J %im Walls, P.Geo.

December 24, 2010 December 24, 2010

Date Date

Nuna Burnside Engineering and Environmental Ltd. N-O157460
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NUNAVUT WATER BOARD

WATER LICENCE No. 3AM-ARV1015

Pursuant to the Nunavut Waters and Nunavut Surface Rights Tribunal Act and the Agreement
Between the Inuit of the Nunavut Settlement Area and Her Majesty the Queen in right of Canada,
the Nunavut Water Board, hereinafter referred to as the Board, hereby grants to

HAMLET OF ARVIAT

(Licensee or Applicant)
ARVIAT, NUNAVUT X0C 0EQ

(Mailing Address)

hereinafter called the Licensee, the right to alter, divert or otherwise use water or dispose of
waste for a period subject to restrictions and conditions contained within this Licence:

Licence Number/Type: 3AM-ARVI1015 TYPE “A”

Water Management Area:  NUNAVUT 06

Location: ARVIAT, KIVALLIQ REGION, NUNAVUT
LATITUDE: 61° 06° 30” N, LONGITUDE: 94° 03’ 31" W

Classification: MUNICIPAL UNDERTAKING

Purpose: DIRECT USE OF WATER AND DEPOSIT OF WASTE

Quantity of Water use not ~ EIGHTY-SIX THOUSAND (86,000)
to Exceed: CUBIC METRES PER ANNUM

Date of Licence Issuance: AUGUST 23, 2010

Expiry of Licence: AUGUST 31, 2015

This Licence, issued and recorded at Gjoa Haven, Nunavut, includes and is subject to the
annexed conditions.

Thomas Kabloona, APPROVED Minister of Indian and
Nunavut Water Board BY: Northern Affairs
Chair Canada

DATE LICENCE APPROVED:
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PART A: SCOPE, DEFINITIONS AND ENFORCEMENT

1. SCOPE

a. This Licence allows for the use of Water and disposal of Waste including operation of a
Water Supply Facility, Solid Waste Disposal Facility, Hazardous Waste Storage Area,
Bulky Metals Area, and Sewage Disposal Facility; as well as construction and operation of
a New Solid Waste Disposal Facility and/or Hydrocarbon Impacted Soil Storage and
Treatment Facility, upon approval by the Board, by the Hamlet of Arviat, Nunavut for a
municipal undertaking (Latitude 61° 06’ 30” N and Longitude 94° 03’ 31 W);

b. This Licence is issued subject to conditions contained herein with respect to the taking of
Water and the depositing of Waste of any type in any Waters or in any place under any
conditions where such Waste or any other Waste that results from the deposits of such
Waste may enter any Waters. Whenever new regulations are made or existing regulations
are amended by the Governor in Council under the Act, or other statutes imposing more
stringent conditions relating to the quantity, type or manner under which any such Waste
may be so deposited, this Licence shall be deemed to be subject to such requirements; and

c. Compliance with the terms and conditions of this Licence does not absolve the Licensee
from responsibility for compliance with all applicable legislation, guidelines and directives.

2. DEFINITIONS
In this Licence, these definitions apply and changes may be made at the discretion of the Board.
“Act” means the Nunavut Waters and Nunavut Surface Rights Tribunal Act;
“Amendment” means a change to original terms and conditions of this Licence requiring
correction, addition or deletion of specific terms and conditions of the Licence and/or
modifications inconsistent with the terms of the set terms and conditions of the Licence;
“Analyst” means an Analyst designated by the Minister under Section 85 (1) of the Act;

“Applicant” means the Licensee;

“Appurtenant undertaking” means an undertaking in relation to which a use of Waters or a
deposit of Waste is permitted by a licence issued by the Board;

“Board” means the Nunavut Water Board established under the Nunavut Land Claims
Agreement;

Licence No. 3AM-ARV1015
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“Bulky Metals Area” comprises the area and associated structures designed to contain bulky
metal waste as described in the Application for Water Licence Renewal filed by the Applicant on
January 5, 2009;

“Effluent” means treated or untreated liquid waste material that is discharged into the
environment from a structure such as a settling pond or a treatment plant;

“Engineer” means a professional engineer registered to practice in Nunavut in accordance with
the Consolidation of Engineers and Geoscientists Act S. Nu 2008, c.2 and the Engineering and
Geoscience Professions Act S.N.W.T. 2006, c.16 Amended by S.N.W.T. 2009, c.12;

“Final Discharge Point” in respect of an Effluent, means an identifiable discharge point of a
facility beyond which the operator of the facility no longer exercises control over the quality of
the Effluent;

“Freeboard” means the vertical distance between water line and the designed maximum
operating height on the crest of a dam or dyke’s upstream slope;

“Geotechnical Engineer” means a professional engineer registered with the Northwest
Territories and Nunavut Association of Professional Engineers and Geoscientists and whose
principal field of specialization is with the engineering properties of earth materials in dealing
with man-made structures and earthworks that will be built on a site. These can include shallow
and deep foundations, retaining walls, dams, and embankments;

“Grab Sample” means a single Water or wastewater sample taken at a time and place
representative of the total discharge;

“Greywater” means all liquid wastes from showers, baths, sinks, kitchens and domestic
washing facilities, but does not include toilet wastes;

“Hazardous Waste” means waste classified as “hazardous” by Nunavut Territorial or Federal
legislation, or as “dangerous goods” under the Transportation of Dangerous Goods Act;

“Hazardous Waste Storage Area” comprises the area and associated structures designed to
contain Hazardous Waste as described in the Application for Water Licence Renewal filed by the
Applicant on January 5, 2009;

“Hvdrocarbon Impacted Soil Storage and Treatment Facility” means an area designed to
treat Petroleum Hydrocarbon-Impacted Soil, as referred to in the Application for Water Licence

Renewal filed by the Applicant on January 5, 2009;
“Inspector” means an Inspector designated by the Minister under Section 85 (1) of the Act;

“Licensee” means the holder of this Licence;

Licence No. 3AM-ARV1015
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“Modification” means an alteration to a physical work that introduces a new structure or
eliminates an existing structure and does not alter the purpose or function of the work, but does
not include an expansion, and changes to the operating system that are consistent with the terms
of this Licence and do not require amendment;

“Monitoring Program” means a monitoring program established to collect data on surface
Water and groundwater quality, Waste and Waste deposition, to assess impacts to the freshwater
aquatic environment of an appurtenant undertaking;

“New Solid Waste Disposal Facility” comprises the area and associated structures designed to
contain solid waste as referred to in the Application for Water Licence Renewal filed by the
Applicant on January 5, 2009;

“Nunavut Land Claims Agreement” (NLCA) means the “Agreement Between the Inuit of the
Nunavut Settlement Area and Her Majesty the Queen in right of Canada”, including its preamble
and schedules, and any amendments to that agreement made pursuant to it;

“Petroleum Hydrocarbon Impacted Soil” means soil in which the primary petroleum product
present, as determined by laboratory analysis consistent with that described in the Canada-Wide
Standards for Petroleum Hydrocarbons in Soil, generally consists of fuel oil, diesel fuel,
gasoline and/or jet fuel;

“Sewage” means all Toilet Wastes and Greywater;

“Sewage Disposal Facilities” comprises the area, including wetland and engineered lagoon
designed to contain Sewage as described in the Application for Water Licence filed by the
Applicant on September 2, 2003, and illustrated in Arviat Sewage Lagoon drawings prepared by
FSC Architects and Engineers for Government of Nunavut, Job No. 507-340, FSC Project No.
2003-0440-003, Submission for Tender July llth, 2003;

“Sewage Sludge” means the semi-solid Sewage material which settles at the bottom of the
Sewage lagoon;

“Solid Waste Disposal Facilities” comprises the area and associated structures designed to
contain solid waste as described in the Application for Water Licence filed by the Applicant on
September 2, 2003;

“Toilet Wastes” means all human excreta and associated products, but does not include
Greywater;

“Waste” means, as defined in section 4 of the Act, any substance that, by itself or in
combination with other substances found in Water, would have the effect of altering the quality
of any Water to which the substance is added to an extent that is detrimental to its use by people
or by any animal, fish or plant, or any Water that would have that effect because of the quantity
or concentration of the substances contained in it or because it has been treated or changed, by
heat or other means;

Licence No. 3AM-ARV1015
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“Waste Disposal Facilities” means all facilities designated for the disposal of Waste including
the Sewage Disposal Facilities, Solid Waste Disposal Facilities, Hazardous Waste Storage Area,
Bulky Metals Area, and upon approval by the Board, New Solid Waste Disposal Facility, and/or
Hydrocarbon Impacted Soil Storage and Treatment Facility, as described in the Application for
Water Licence Renewal filed by the Applicant on January 5, 2009;

“Water” means water as defined in section 4 of the Act;

“Water Supply Facilities” comprises the area and associated intake infrastructure at the Wolf
River Water Supply, as described in the Application for Water Licence Renewal filed by the
Applicant on January 5, 2009 and illustrated in Arviat Water Supply Filtration Upgrade drawings
prepared by Dillon Consulting for Government of Nunavut Public Works and Services, Issued
for Tender, April 2008, Project No. 078254; Figure 4 — Hamlet of Arviat Water Licence
Submission Wolf River Water Intake drawing prepared by Nuna Burnside, December 2008,
Project Number N-O15746;

“Work Plan” refers to the electronic document (letter) from Jim Walls, P.Geo., Nuna Burnside
Engineering and Environmental Ltd., to Bryan Purdy, Government of Nunavut Community
Government Services, Re: Work Plan to Address INAC, DFO, and NWB Licence Compliance
Issues GN File 08-3025 Hamlet of Arviat, Nunavut File No. N-0 15746.1, dated June 23, 2010.

3. ENFORCEMENT

a.  Failure to comply with this Licence will be a violation of the Act, subjecting the
Licensee to the enforcement measures and the penalties provided for in the Act.

b.  All inspection and enforcement services regarding this Licence will be provided by
Inspectors appointed under the Act.

c.  For the purpose of enforcing this Licence and with respect to the use of Water and
deposit or discharge of Waste by the Licensee, Inspectors appointed under the Act,
hold all powers, privileges and protections that are conferred upon them by the Act or
by other applicable law.

PART B: GENERAL CONDITIONS

1. This Licence incorporates a previously issued Type B licence, NWB3ARV0308, to the
Hamlet of Arviat, which allowed for the use of water and disposal of waste.

2. Inthe event of a conflict between the previously issued Type B licences and this Type A
Licence, the condition of this Type A Licence prevails.

3. The Licensee shall file an annual report with the Board for review, no later than March 31*

Licence No. 3AM-ARV1015
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of the year following the calendar year being reported, which shall contain the following
information collected during that period:

a. Tabular summaries of all data generated under the Monitoring Program;
. The monthly and annual quantities of freshwater obtained from all sources;
c. The monthly and annual quantities of Wastes removed for disposal from Water
Supply Facilities and Waste Disposal Facilities;
d. A summary of modifications and/or major maintenance work carried out on Water

Supply Facilities and Waste Disposal Facilities including all associated structures
and facilities;

e. A list of unauthorized discharges and summary of follow-up actions taken;

f. Any revisions to approved plans and manuals as required by Part B, Item 12,
submitted in the form of an addendum;

g. A summary of the status of implementation of the Work Plan, including an

indication of the status of the funding required to carry out the Work Plan and an
estimated timeframe for receipt of the necessary funding;

h. A fiscal update of the Licensee’s funding commitments associated with all facilities
governed by this Licence including all associated structures and facilities for the
upcoming year and identifying shortfalls in such funding commitments for the
previous year;

1. A summary of abandonment and restoration work completed during the year and an
outline of any work anticipated for the next year;
] A summary of any studies, reports and plans requested by the Board that relate to

Waste disposal, Water use or reclamation, and a brief description of any future
studies planned; and

k. Any other details on water use or waste disposal requested by the Board by
November 1% of the year being reported.

The Licensee shall comply with the Monitoring Program described in this Licence and any
Amendments to the Monitoring Program as may be made from time to time, pursuant to the
conditions of this Licence.

The Monitoring Program and compliance dates specified in the Licence may be modified at
the discretion of the Board.

Metres, devices or other such methods used for measuring the volumes of Water used and
Waste discharged, shall be installed, operated and maintained by the Licensee to the
satisfaction of an Inspector.

The Licensee shall, within ninety (90) days after the first visit by the Inspector following
approval of this Licence, post the necessary signs, to identify the stations of the Monitoring
Program. All signage postings shall be in Inuktitut and English.

The Licensee shall, for all plans submitted under this Licence, include a proposed timetable
for implementation. Plans submitted, cannot be undertaken without subsequent written
Board approval and direction. The Board may alter or modify a plan if necessary to

Licence No. 3AM-ARV1015
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10.

11.

12.

13.

14.

15.

16.

achieve the legislative objectives and will notify the Licensee in writing of acceptance,
rejection or alteration of the plan.

In the event that a plan is not found acceptable to the Board, the Licensee shall, within
thirty (30) days of notification by the Board, provide a revised version to the Board, for
approval in writing.

The Licensee shall, for all plans submitted under this Licence, implement the plan as
approved by the Board in writing.

Every plan to be carried out pursuant to the terms and conditions of this Licence shall
become a part of this Licence, and any additional terms and conditions imposed upon
approval of a plan by the Board become part of this Licence. All terms and conditions of
the Licence should be contemplated in the development of a plan where appropriate.

The Licensee shall review the plans and manuals referred to in this Licence as required by
changes in operation and/or technology and revise accordingly. Revisions to the plans or
manuals are to be submitted in the form of an addendum to be included with the annual
report required by Part B, Item 3, complete with a revisions list detailing where significant
content changes are made.

The Licensee shall ensure a copy of this Licence is maintained at the municipal office and
at the site of operation at all times.

Any communication with respect to this Licence shall be made in writing to the attention
of:

Manager of Licensing

Nunavut Water Board

P. O.Box 119

Gjoa Haven, NU  XO0B 1J0

Telephone:  (867) 360-6338

Fax: (867) 360-6369

Email: licensing@nunavutwaterboard.org

Any notice made to an Inspector shall be made in writing to the attention of:

Water Resources Officer

Nunavut District, Nunavut Region
P.O. Box 100

Iqaluit, NU  X0A 0HO
Telephone:  (867) 975-4295
Fax: (867) 979-6445

The Licensee shall submit one (1) paper copy and one (1) electronic copy of all reports,
studies, and plans to the Board or as otherwise requested by the Board. Reports or studies
submitted to the Board by the Licensee shall include an executive summary in English and

Licence No. 3AM-ARV1015
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17.

18.

19.

20.

Inuktitut.

The Licensee shall ensure that any document(s) or correspondence submitted by the
Licensee to the Board, is received by the Board and maintain on file a copy of the
acknowledgment of receipt issued by the Manager of Licensing.

This Licence is assignable as provided for in Section 44 of the Act.

The expiry or cancellation of this Licence does not relieve the Licensee from any
obligation imposed by the Licence, or any other regulatory requirement.

The Licensee shall file a Water Licence Renewal Application with the Board no later than
September 1, 2014.

PART C: CONDITIONS APPLYING TO WATER USE AND MANAGEMENT

1.

The Licensee shall obtain all freshwater from Wolf River at Monitoring Program Station
ARV-1 as otherwise approved by the Board in writing.

The annual quantity of water used for all purposes shall not exceed eighty-six thousand (86,
000) cubic metres per annum, or as otherwise approved by the Board in writing.

The Licensee shall equip all water intake hoses with a screen of an appropriate mesh size to
ensure that fish are not entrained and shall withdraw Water at a rate such that fish do not
become impinged on the screen.

The Licensee shall submit to the Board for approval in writing by December 31, 2010, as-
built drawings stamped and signed by an Engineer confirming compliance with the DFO
guideline “Freshwater Intake End of Pipe Fish Screen Guideline”. The drawings shall
include information regarding the operating capacity of the pump used and the intake
screen size.

The Licensee shall not remove any material from below the ordinary high water mark of
any Water body.

The Licensee shall not cause erosion to the banks of any body of Water and shall provide
necessary controls to prevent such erosion.

Sediment and erosion control measures shall be implemented prior to and maintained
during construction and operation to prevent entry of sediment into Water.

The Licensee shall submit to the Board for review by December 31, 2010, the Water
balance assessment for Wolf River and an assessment of the potential effects of drawdown
of Wolf River on the aquatic environment. The assessment shall include recommended
mitigation measures and an implementation schedule.

Licence No. 3AM-ARV1015
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9.

The Licensee shall maintain the Water Supply Facilities to the satisfaction of the Inspector.

PART D: CONDITIONS APPLYING TO WASTE DISPOSAL AND MANAGEMENT

1.

2.

The Licensee shall direct all Sewage to the Sewage Disposal Facility.

All Effluent discharged from the Sewage Disposal Facilities at Monitoring Program Station
ARV-4 shall not exceed the following Effluent quality limits, or as otherwise approved by
the Board in writing:

Maximum Concentration of any Grab
Parameter
Sample
Fecal Coliform 1x 10 * CFU/dI
BODs 80 mg/l
Total Suspended Solids 100 mg/1
Oil and Grease No visible sheen
pH Between 6 and 9

A Freeboard limit of 1.0 metre, or as recommended by a qualified Geotechnical Engineer
and as approved by the Board in writing, shall be maintained at all dams, dyke or structures
intended to contain, withhold, divert or retain Water or Wastes.

The Licensee shall provide at least ten (10) days notification to an Inspector, prior to
initiating any planned discharges from any Waste Disposal Facility.

The Licensee shall submit to the Board for approval in writing by December 31, 2010, a
Sewage Disposal Facility Report. The Report shall include:

a.  As-built drawings and design plans of the Sewage Disposal Facility (including the
lagoon and wetland) signed and stamped by an Engineer;

b. A preliminary discharge and wetland hydrology assessment;

c.  The results of an inspection by a Geotechnical Engineer of the Sewage Disposal
Facility lagoon including its berms and an evaluation of the impact of sewage
seepage through the lagoon berms on the environment;

d.  An evaluation of the long term impacts of the Sewage Disposal Facility on the
environment;

e. A Sludge Management Plan that addresses sludge assessment and disposal methods.
The Plan shall be incorporated in to the Sewage Disposal Facility Operations and
Maintenance Manual referred to in Part F Item 1b;

f. Recommended measures to optimize the Sewage Disposal Facility; and

g. A schedule for implementing recommended measures.

The Licensee shall, prior to commissioning of the New Solid Waste Disposal Facility, or as
otherwise approved by the Board in writing:

Licence No. 3AM-ARV1015
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10.

11.

12.

13.

14.

a.  Dispose of and contain all non-Hazardous, non-bulky metal, solid Waste at the Solid
Waste Disposal Facility;

b.  Dispose of and contain all bulky metal Waste at the Bulky Metals Area; and

c. Segregate and securely store all hazardous materials and Hazardous Waste within the
Hazardous Waste Storage Area in a manner as to prevent the deposit of deleterious
substances into any Water, until such a time that the materials have been removed for
proper disposal at a licensed facility.

The Licensee shall not open burn plastics, wood treated with preservatives, electric wire,
styrofoam, asbestos or painted wood to prevent the deposition of Waste materials of
incomplete combustion and/or leachate from contaminated ash residual, from impacting
any surrounding Waters, or as otherwise approved by the Board in writing.

The Licensee shall maintain records of all Waste removed from site and records of
confirmation of proper disposal of removed Waste. These records shall be made available
to an Inspector upon request.

The Licensee shall store and contain all Petroleum Hydrocarbon Impacted Soil in a manner
as to prevent the deposit of deleterious substances into any Water.

The Licensee shall submit to the Board for approval in writing, at least sixty (60) days
prior to the commissioning of a Hydrocarbon Impacted Soil Storage and Treatment
Facility, a Hydrocarbon Impacted Soil Storage and Treatment Facility Management Plan
including proposed Effluent quality limits for Monitoring Program Station ARV-10.

The Licensee shall dispose of all Effluent from contaminated soil areas and the
Hydrocarbon Impacted Soil Storage and Treatment Facility, that exceed Effluent quality
limits approved by the Board in Part D Item 14 (c) and Part D Item 10 respectively, off site
at a licensed hazardous waste facility, or as otherwise approved by the Board in writing.

The discharge locations for all treated Effluents from the Hydrocarbon Impacted Soil
Storage and Treatment Facility and contaminated soil areas shall be located at a minimum
of thirty one (31) metres from the ordinary high water mark of any Water body and where
direct or indirect flow into a Water body is not possible and no additional impacts are
created.

The Licensee shall, prior to the removal of any treated soil from the Hydrocarbon Impacted
Soil Storage and Treatment Facility, obtain written documentation from the Government of
Nunavut Environmental Protection Service, confirming that the soils have been treated in
accordance with the Government of Nunavut’s “Environmental Guideline for
Contaminated Site Remediation, 2009 for its intended use.

The Licensee shall submit to the Board for approval in writing by December 31, 2010, a
Solid Waste Management Report. The Report shall include:

Licence No. 3AM-ARV1015

Page 10 of 19



15.

16.

17.

18.

a.  As-built drawings of the Solid Waste Disposal Facility, Hazardous Waste Storage
Area, and Bulky Metals Area, signed and stamped by an Engineer;

b.  Capacity assessment of the Solid Waste Disposal Facility;

c.  An inventory and assessment of contaminated soil and water at the Solid Waste
Disposal Facility, Bulky Metals Area, and Hazardous Waste Storage Area, and a plan
for the treatment and disposal of contaminated soil and water including proposed
Effluent quality limits for Monitoring Program Station ARV-11;

d. Recommendations for Water and wastewater containment, treatment, and drainage
control. This Plan shall be incorporated into the Solid Waste Disposal Facility
Operations and Maintenance Plan referred to in Part F Item 2d.

e.  Recommended measures to optimize solid waste management; and

f. A schedule for implementing recommended measures.

Licensee shall implement measures to ensure hazardous materials and/or leachate from the
Waste Disposal Facilities does not enter Water.

Licensee shall, annually between the months of June and September, undertake a
geotechnical inspection to be carried out by a Geotechnical Engineer that takes into
account all facilities intended to contain, withhold, divert or retain Water or Wastes. The
inspection shall be conducted in accordance with the Canadian Dam Safety Guidelines,
where applicable.

The Licensee shall, within sixty (60) days of completion of the geotechnical inspection
referred to in Part D, Item 16, submit to the Board for review, the Geotechnical Engineer’s
inspection Report. The Licensee shall include a cover letter outlining an implementation
plan to address the recommendations of the Geotechnical Engineer.

The Licensee shall maintain and operate all Water Supply Facilities and Waste Disposal
Facilities in such a manner as to prevent structural failure.

PART E: CONDITIONS APPLYING TO MODIFICATIONS AND CONSTRUCTION

1.

The Licensee shall, at least sixty (60) days prior to construction of the New Solid Waste
Disposal Facility and/or the Hydrocarbon Impacted Soil Storage and Treatment Facility, or
any dams, dykes or structures intended to contain, withhold, divert or retain Water or
Wastes, submit to the Board, for approval in writing, final design Plans and construction
drawings signed and stamped by an Engineer.

The Licensee shall obtained approval from the Board in writing prior to the construction of
any dams, dykes or structures intended to contain, withhold, divert or retain Water or
Wastes.

The Licensee may, without written approval from the Board, carry out Modifications
provided that such Modifications are consistent with the terms of this Licence and the
following requirements are met:

Licence No. 3AM-ARV1015
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a. The Licensee has notified the Board in writing of such proposed Modifications at

least sixty (60) days prior to beginning the Modifications to include:

1. A description of the facilities and/or works to be constructed;

ii.  The proposed location of the structure(s);

iii.  Identification of any potential impacts to the receiving environment;

iv. A description of any monitoring required, including sampling locations,
parameters measured and frequencies of sampling;

v.  Schedule for construction;

vi.  Drawings of engineered structures signed and stamped by an Engineer; and

vii. Proposed sediment and erosion control measures.

b.  The proposed Modifications do not place the Licensee in contravention of the Licence

or the Act;

c. The Board has not, within sixty (60) days following notification of the proposed
Modifications, informed the Licensee that review of the proposal will require more
than sixty (60) days; and

d. The Board has not rejected the proposed Modifications;

Modifications for which any of the conditions referred to above have not been met can be
carried out only with approval from the Board in writing.

The Licensee shall provide as-built plans and drawings of the construction and/or
Modifications referred to in Part E of this Licence within ninety (90) days of completion of
the Construction or Modification. These plans and drawings shall be signed and stamped
by an Engineer.

PART F: CONDITIONS APPLYING TO OPERATIONS AND MAINTENACE

1.

The Licensee shall, within sixty (60) days following Board approval of the Sewage
Disposal Facility Report referred to in Part D, Item 5, submit to the Board, for approval in
writing, a revision to the Plan entitled “Sewage Treatment Facility Operation and
Maintenance (O&M) Plan, Hamlet of Arviat” May 2009, revised May 2010, to address the
following:

a.  Requirements of the Licence;
b.  Sludge Management Plan referred to in Part D Item 5Se; and
c.  Results of the Sewage Disposal Facility Report referred to in Part D Item 5.

The Licensee shall, within sixty (60) days following Board approval of the Solid Waste
Disposal Facility Report referred to in Part D Item 14, submit to the Board, for approval in
writing, a revision to the Plan entitled “Solid Waste Management Facility Operation and
Maintenance (O&M) Plan, Hamlet of Arviat” January 2009, revised May 2010, to address
the following:

a.  Requirements of the Licence;
b.  Bulky Waste Management Plan;

Licence No. 3AM-ARV1015
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c. Hazardous Waste Management Plan including Hazardous Waste containment and
segregation measures, and procedures for the movement of Hazardous Waste;

d. Recommendations for Water and wastewater containment, treatment, and drainage
control as referred to in Part D Item 14(d); and

e.  Results of the Solid Waste Disposal Facility Report referred to in Part D Item 14.

3. The Licensee shall, at least three (3) months prior to commissioning the New Solid Waste
Disposal Facility and/or Hydrocarbon Impacted Soil Storage and Treatment Facility,
submit to the Board, for approval in writing, a revised Solid Waste Management Facility
Operations and Maintenance (O&M) Plan referred to in Part F Item 2 to address the New
Solid Waste Disposal Facility and/or Hydrocarbon Impacted Soil Storage and Treatment
Facility.

4.  The Licensee shall, in preparation of the revised plan referred to in Part F, Item 3, consult
Environment Canada for guidance related to Petroleum Hydrocarbon Impacted Soils
storage and treatment facility design, siting, operation, monitoring, sampling and analytical
methods, decommissioning and closure, as well as record keeping and reporting.

5. The Licensee shall, by December 31, 2010, submit to the Board for review, an Addendum
to the approved Plan entitled “Environmental Emergency Contingency Plan, Hamlet of
Arviat” May 2009, revised May 2010, to address reviewers’ comments including the
following:

a.  Procedures for the movement of Hazardous Waste;

b.  Contact information for the Government of Nunavut Department of Environment
Manager of Pollution; and

c.  Detailed information regarding clean-up methods/procedures for spills on Water or
ice.

6. If, during the period of this Licence, an unauthorized discharge of Waste and or Effluent
occurs, or if such discharge is foreseeable, the Licensee shall:

a. Employ as required, the approved Environmental Emergency Contingency Plan
referred to in Part F Item 5;

b.  Report the incident immediately via the 24-Hour Spill Reporting Line (867) 920-8130
and to the Inspector at (867) 975-4295; and

c.  For each spill occurrence, submit a detailed report to the Inspector, no later than thirty
(30) days after initially reporting the event, which includes the amount and type of
spilled product, the GPS location of the spill, and the measures taken to contain, clean
up and restore the spill site.

Licence No. 3AM-ARV1015
Page 13 of 19



PARTG:  CONDITIONS APPLYING TO ABANDONMENT, RESTORATION AND
CLOSURE

1.  The Licensee shall, by December 31, 2010, submit to the Board, for review, an interim
Abandonment and Restoration Plan for the Solid Waste Disposal Facility, Bulky Metals
Area, Hazardous Waste Storage Area and any contaminated sites identified in the Solid
Waste Management Report referred to in Part D Item 14 (c). The Plan shall incorporate,
where applicable, the appropriate sections described in Part G Item 3.

2. The Licensee shall, by December 31, 2010, submit to the Board, for approval in writing, a
Final Abandonment and Restoration Plan for the two abandoned sewage lagoons. The
Plan shall incorporate, where applicable, the appropriate sections described in Part G Item
3.

3. The Licensee shall, at least six (6) months prior to abandoning any facilities or upon
submission of final design drawings for the construction of new facilities to replace
existing ones, submit to the Board, for approval in writing, a Final Abandonment and
Restoration Plan for the facilities being decommissioned. The Plan shall incorporate,
where applicable, information on the following:

Water intake facilities;

The water treatment and waste disposal sites and facilities;
Former dump sites;

Petroleum and chemical storage areas;

Any site affected by waste spills;

Leachate prevention;

An implementation and completion schedule;

Maps delineating all disturbed areas, and site facilities;
Consideration of altered drainage patterns;

Type and source of cover materials;

Future area use;

Hazardous Wastes; and

A proposal identifying measures by which restoration costs will be financed by the
Licensee upon abandonment.

3 AT T ER,Me a0 o

4.  The Licensee shall carry out progressive reclamation of any Water Supply Facilities and
Waste Disposal Facilities no longer required for the Licensee’s operations.

5. Inorder to promote growth of vegetation and the needed microclimate for seed deposition,
all disturbed surfaces shall be prepared by ripping, grading, or scarifying the surface to
conform to the natural topography.

6. The Licensee shall, prior to the use of reclaimed soils that have been contaminated by
hydrocarbons, or soils referred to in Part D, Item 14(c), consult with the Government of
Nunavut, Department of Environment and obtain written confirmation that the soil meets

Licence No. 3AM-ARV1015
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the objectives as outlined in the Government of Nunavut’s Environmental Guideline for
Contaminated Site Remediation, March 2009 (Revised).

7. The Licensee shall complete the restoration work within the time schedule specified in an
approved Abandonment and Restoration Plan, or as subsequently revised and approved by

the Board in writing.

8. The Licensee shall complete all restoration work prior to the expiry of this Licence.

PART H: CONDITIONS APPLYING TO THE MONITORING PROGRAM

1. The Licensee shall maintain Monitoring Program Stations at the following locations:

Station Number Description Frequency Status
ARV-1 Raw water supply at | Monthly Active
Wolf River prior to (Volume)
treatment.
ARV-2a Effluent from the Quality Active
discharge point of the | Monthly during the (Quality and Acute
Solid Waste Disposal | months of May to Toxicity)
Facility. August and prior to
discharge of
accumulated impacted
water.
Acute Toxicity
Annually
ARV-2b Effluent from the Quality Active
discharge point of the | Monthly during the (Quality and Acute
New Solid Waste months of May to Toxicity)
Disposal Facility. August and prior to
discharge of
accumulated impacted
water.
Acute Toxicity
Annually
ARV-3 Raw Sewage at truck | Monthly Not active
offload point.

Licence No. 3AM-ARV1015
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ARV-4 Effluent from the Quality Active
discharge point of the | Monthly during the (Quality and Acute
Sewage Disposal months of May to Toxicity)
Facility (end of August.
Wetland).
Acute Toxicity
Annually
ARV-5 Discharge from the Monthly during New
Bulky Metal Waste periods of observed (Quality)
Area. flow.
ARV-6 Discharge from the Monthly during New
Hazardous Waste periods of observed (Quality)
Storage Area. flow.
ARV-7 Water level in Wolf Monthly during New
River. periods of open water. | (Water level)
ARV-8 Water level in Sewage | Monthly during New
Disposal Facility thawed conditions. (Sewage level)
lagoon.
ARV-9 Sewage Sludge Monthly New
removed from the (Volume)
Sewage Disposal
Facility.
ARV-10 Effluent from the To be determined in New
Final Discharge Point | accordance with Part | (To be determined
of the Hydrocarbon D Item 10 in accordance with
Impacted Soil Storage Part D Item 10)
and Treatment
Facility
ARV-11 Effluent discharge To be determined in New
from dewatering accordance with Part | (To be determined
contaminated soil D Item 14 (¢) in accordance with
areas. Part D Item 14 (c))

2. The Licensee shall, by December 31, 2010, maintain a water level Monitoring Program
Station (ARV-7) at Wolf River.

3. The Licensee shall, by December 31, 2010, maintain a lagoon level Monitoring Program
Station (ARV-8) at the Sewage Disposal Facility.

4.  The Licensee shall provide the GPS co-ordinates (in degrees, minutes and seconds of
latitude and longitude) of all locations where sources of Water are utilized for all purposes
and at all Monitoring Program Stations.

5. The Licensee shall confirm the locations and GPS coordinates for all Monitoring Program
Stations referred to in Part H Item 1 with an Inspector.

Licence No. 3AM-ARV1015
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6. The Licensee shall determine the locations and GPS coordinates of any additional
Monitoring Program Stations required for any new Waste Disposal Facilities with an
Inspector.

7. The Licensee shall measure and record in cubic metres, the monthly and annual quantities
of Water extracted for all purposes at Monitoring Program Station ARV-1.

8.  The Licensee shall carry out, at a minimum, weekly inspections at Monitoring Program
Stations ARV-2a, ARV-5, ARV-6, and Station ARV-2b upon commissioning of the New
Solid Waste Disposal Facility, from May to August inclusive, to identify Effluent or Water
flow in order to fulfill the monitoring requirements of Part H, Item 9. A record of
inspections shall be retained and made available to an Inspector upon request.

9.  The Licensee shall sample monthly at Monitoring Program Stations ARV-2a, ARV-4,
ARV-5, ARV-6, and Station ARV-2b upon commissioning of the New Solid Waste
Disposal Facility, during the months of May to August, inclusive. Samples shall be
analyzed for the following parameters:

BODs Faecal Coliforms
pH Conductivity
Total Suspended Solids Ammonia Nitrogen
Nitrate — Nitrite Oil and Grease (visual)
Total Phenols Sulphate
Sodium Potassium
Magnesium Calcium
Total Arsenic Total Cadmium
Total Copper Total Chromium
Total Iron Total Lead
Total Mercury Total Nickel
Total Zinc Total Phosphorous
10. The Licensee shall conduct the following acute toxicity tests at Monitoring Program

Stations ARV-2a and ARV-4, and Station ARV-2b upon commissioning of the New Solid
Waste Disposal Facility, once annually between June and September, approximately mid-
way through the discharge period:

a. Biological Test Method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout (Reference Method EPS 1/RM/13), July 1990, published
by the Department of the Environment, as amended in December 2000, and as may
be further amended from time to time

b.  Biological Test Method: Reference Method for Determining Acute Lethality of
Effluents to Daphnia magna (Reference Method EPS 1/RM/14), July 1990, published
by the Department of the Environment, as amended in December 2000, and as may
be further amended from time to time.

Licence No. 3AM-ARV1015
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11.

12.

13.

14.

15.

16.

17.

18.

19.

The Licensee shall, when flow volumes at Monitoring Program Stations ARV- 2a, ARV-
2b and ARV-4 are not sufficient to conduct the tests required by Part H Item 10, collect
samples upstream where adequate flow volume exists.

The Licensee shall record water elevation monthly, during open water at Monitoring
Program Station ARV-7.

The Licensee shall record water elevations monthly during thawed conditions at
Monitoring Program Station ARV-8.

The Licensee shall measure and record in cubic metres the monthly and annual quantities
of Sewage sludge removed from the Sewage Disposal Facility at Monitoring Program
Station ARV-9.

The Licensee shall submit to the Board for review, by December 31, 2010 a revision to the
approved Plan entitled “Environmental Monitoring Program and Quality
Assurance/Quality Control (QA/QC) Plan, Hamlet of Arviat” May 2009, revised May
2010, to address the following:

a.  All monitoring requirements listed under Part H of the Licence;

b. A covering letter from an accredited laboratory confirming acceptance of the Quality
Assurance/ Quality Control (QA/QC) Plan for analyses to be performed under this
Licence as required under Part H, Item 17.

The Licensee shall, at least six (60) days prior to commissioning the New Solid Waste
Disposal Facility and/or Hydrocarbon Impacted Soil Storage and Treatment Facility,
submit to the Board, for approval in writing, a revision to the Environmental Monitoring
Program and Quality Assurance/Quality Control (QA/QC) Plan, referred to in Part H Item
15, to address the New Solid Waste Disposal Facility and/or Hydrocarbon Impacted Soil
Storage and Treatment Facility.

The Licensee shall annually review the QA/QC Plan referred to in Part H, Item 15 and
modify it as necessary. The revised QA/QC Plan shall be submitted to the Board for
review, accompanied by a current approval letter from an accredited lab and shall meet the
standards as set out in Part H, Item 20 and Part H, Item 21 of the Licence.

The Licensee shall measure and record the volume of all contaminated soil, from all
locations entering the Hydrocarbon Impacted Soil Storage and Treatment Facility.

The Licensee shall assess and record the concentration of Petroleum Hydrocarbon
Impacted Soil entering any Hydrocarbon Impacted Soil Storage and Treatment Facility
from all sources, as per the CCME Canada-Wide Standard for Petroleum Hydrocarbons
(PHC) in Soil, User Guide, January 2008.

Licence No. 3AM-ARV1015
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20. All sampling, sample preservation and analyses shall be conducted in accordance with
methods prescribed in the current edition of Standard Methods for the Examination of
Water and Wastewater, or by such other methods approved by the Board.

21. All analyses shall be performed in a laboratory accredited according to ISO/IEC Standard
17025. The accreditation shall be current and in good standing.

22. The Licensee shall include all of the data and information required by the Monitoring
Program in the Licensee's Annual Report, as required per Part B, Item 3(a) or as otherwise
requested by an Inspector.

23. Modifications to the Monitoring Program may be made only upon written request and
subsequent approval of the Board in writing.

Licence No. 3AM-ARV1015
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provide the findings with recommendations by December 31, 2010*° as well as the
commitments outlined in the Licensee’s Work Plan. *®

Specifically, Part D Item 5 of the Licence requires the Licensee to submit to the Board
for approval in writing by December 31, 2010 a Sewage Disposal Facility Report. The
Report shall include:

a.  As-built drawings and design plans of the Sewage Disposal Facility
(including the lagoon and wetland) signed and stamped by an Engineer;

A preliminary discharge and wetland hydrology assessment;

c.  The results of an inspection by a Geotechnical Engineer of the Sewage
Disposal Facility lagoon including its berms and an evaluation of the impact
of sewage seepage through the lagoon berms on the environment;

d.  An evaluation of the long term impacts of the Sewage Disposal Facility on
the environment;

e. A Sludge Management Plan that addresses sludge assessment and disposal
methods. The Plan shall be incorporated in to the Sewage Disposal Facility
Operations and Maintenance Manual,

f. Recommended measures to optimize the Sewage Disposal Facility; and

g. A schedule for implementing recommended measures.

Solid Waste including Bulky Metal Waste and Hazardous Waste

As identified by INACY at the Hearing, the Hamlet operates a Bulky Metal Waste Area
and Hazardous Waste Storage area in addition to the Solid Waste Disposal Facility, and
these areas are not addressed in the expired licence NWB3ARV0308. To address this
issue, the Board requires the Licensee as a condition in Part D Item 6 of the Licence to,
unless otherwise approved by the Board in writing:

a.  Dispose of and contain all non-hazardous, non-bulky metal, solid waste at the
Solid Waste Disposal Facility;
Dispose of and contain all bulky metal waste at the Bulky Metals Area; and

c. Segregate and securely store all hazardous materials and Hazardous Waste
within the Hazardous Waste Storage Area in a manner as to prevent the
deposit of deleterious substances into any water, until such a time that the
materials have been removed for proper disposal at a licensed facility.

To address the issues presented by parties regarding solid waste disposal including
management of contaminated soils®, and runoff management®, the Board accepts the
Licensee’s request to include conditions in the Licence to conduct studies and provide the

85 Transcript, Jim Walls, Nuna Burnside, at p. 35-36, lines 22-11.

8 Exhibits 3 and 4, Work Plan to Address INAC, DFO and NWB License Compliance Issues, from Jim
Walls to Bryan Purdy, dated June 23, 2010.

87 Transcript, lan Parsons, INAC, at p. 76 -77, lines 15-8

88 Transcript, lan Parson, INAC, at p. 76-77, lines 21-2 and Paula Smith, INAC, at p. 92-93, lines 26-13.

89 Transcript, lan Parsons, INAC, at p. 76, lines 5-8 and Paula Smith, EC, at p. 92, lines 10-23.
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Old sewage lagoons, looing north.
Date: 9/10/2010

Old sewage lagoons, looking west from road to active sewage lagoon.
Date: 9/10/2010

oo Abandoned Sewage Lagoons A &R Plan
"Mﬁ;\ BU'RNCSIDE Hamlet of Arviat, Nunavut




!

Looking west along the south side of south berm of old sewage lagoons.
Date: 9/10/10

_>2

South-east corner of Old Lagoon 1, looking west.
Date: 9/10/2010

oo Abandoned Sewage Lagoons A &R Plan
"Mﬁ;\ BU'RNCSIDE Hamlet of Arviat, Nunavut




Looking east along the road that goes to active sewage lagoon,
abandoned lagoons on right.
Date: 9/10/2010

Looking north towards berm of Old Lagoo 2 from the wetland.
Date: 9/10/2010

oo Abandoned Sewage Lagoons A &R Plan
“Mﬁ/\ BU'RNCSIDE Hamlet of Arviat, Nunavut
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Date: 9/10/2010

T

Wetland treatment area, looking north towards the berm of old lagoons.

Miuana BURNSIDE

Abandoned Sewage Lagoons A &R Plan
Hamlet of Arviat, Nunavut
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Nuna Burnside Engineering and Environmental Ltd.

Table C 1 Summary of Water Quality Analysis Abandoned Sewage Lagoons

Barameter Unit .De.tection CCME Standards NWguEafI\;Itl;,ent 9/10/2010 9/10/2010
Limits (Sept) (Fresh water) Limits Old Sewage Old Sewage
Lagoon 1 Lagoon 2

Colour TCU 110 86
Electrical Conductivity S/cm 523 324
pH N/A - 6-9 7.95 7.73
Turbidity NTU 0.5 6.7 4.7
Total Suspended Solids mg/L 10 100 <10 <10
Alkalinity (as CaCO3) mg/L 5 161 83
Bicarbonate (as CaCO3) mg/L 5 161 83
Total Hardness (as CaCO3) mg/L 10 81 52
Ammonia as N mg/L 0.02 20.9 7.64
Nitrate as N mg/L 0.05 <0.05 0.67
Nitrite as N mg/L 0.05 <0.05 0.12
Calcium mg/L 0.05 19.3 12.5
Chloride mg/L 0.1 60.9 38.6
Fluoride mg/L 0.05 0.21 0.15
Magnesium mg/L 0.05 7.91 4.99
Orthophosphate as P mg/L 0.1 <0.1 <0.1
Potassium mg/L 0.05 12.1 8.48
Reactive Silica mg/L 0.05 9.25 7.02
Sodium mg/L 0.05 473 29.9
Sulphate mg/L 0.1 11.2 10.3
Total Dissolved Solids mg/L 20 294 200
Total Organic Carbon mg/L 0.5 28.7 23.9
Total Phosphorus mg/L 0.05 1.96 1.93
BOD 5 mg/L 1 80 7.2 <6
Fecal Coliforms MPN/100mL| 3 1500 <3
Aluminum mg/L 0.004 0.1 0.142 0.234
Arsenic mg/L 0.003 0.005 0.004 <0.003
Barium mg/L 0.002 0.011 0.007
Boron mg/L 0.01 0.108 0.082
Cadmium mg/L 0.002 0.00054-0.00004" <0.002 <0.002
Chromium Total mg/L 0.003 <0.003 <0.003
Copper mg/L 0.003 0.002-0.004" 0.009 0.067
Iron mg/L 0.01 0.30 2.15 1.31
Lead mg/L 0.002 0.001-0.007" <0.002 <0.002
Manganese mg/L 0.002 0.266 0.052
Mercury mg/L 0.0001 0.000026 <0.0001 <0.0001
Molybdenum mg/L 0.002 0.073 <0.002 <0.002
Nickel mg/L 0.003 0.025-0.15' <0.003 <0.003
Selenium mg/L 0.004 0.001 <0.004 <0.004
Silver mg/L 0.002 0.0001 <0.002 <0.002
Strontium mg/L 0.005 0.107 0.057
Thallium mg/L 0.006 0.0008 <0.006 <0.006
Titanium mg/L 0.002 0.003 0.004
Uranium mg/L 0.002 <0.002 <0.002
Vanadium mg/L 0.002 <0.002 <0.002

inc mg/L 0.005 0.03 0.006 0.013

BOLD - indicates exceedence of CCME standards

CCME - Canadian Council of Ministers of the Environment, Canadian Water Quality Guidelines for the Protection of

Aquatic Life, Updated 2007

"Value depends on water hardness, see CCME Guidelines

157460_Lagoons A&R sampling.xls

December 2010

Hamlet of Arviat
N-O15746



Table C 2 Summary of Analysis Sewage Lagoon Sludge

Guidelines Old Lagoon | Old Lagoon
Reported 1 2
Parameter Unit Detection
Limits [ CCME Class A | CCME Class B CCME 9/9/2010 9/9/2010
Compost Compost Industrial

Antimony a/g 0.8 1.40 2.80
Arsenic a/g 1 1300 7500 12 3.00 3.00
Barium a/g 2 2000 140.00 89.00
Beryllium a/g 0.5 <0.5 <0.5
Boron a/g 5 10.00 12.00
Boron a/g 0.1 2.62 3.96
Cadmium a/g 0.5 21000 22 1.60 1.10
Chromium a/g 2 87 19 17
Cobalt a/g 0.5 3400 15000 3.90 4.40
Copper a/g 1 40000 - 91 273 251
Lead a/g 1 15000 50000 600 45.00 20.00
Molybdenum a/g 0.5 500 2000 2.80 3.30
Nickel a/g 1 6200 18000 50 13.00 13.00
Selenium a/g 04 200 1400 29 2.50 1.80
Silver a/g 0.2 5.80 4.80
Thallium a/g 0.4 1 <0.4 <0.4
Uranium ug/g 0.5 300 1.10 1.60
Vanadium a/g 1 130 13.0 18.0

inc a/g 5 70000 185000 360 533 369
Chromium, Hexavalent a/g 0.2 14 <0.2 <0.2
Cyanide, Free a/g 0.05 8 <0.05 <0.05
Mercury a/g 0.01 80 500 50 1.00 0.41
Electrical Conductivity mS/cm 0.002 0.70 1.56
Sodium Adsorption Ratio N/A N/A 1.63 1.70
pH pH Units 6.36 6.09
Chloride a/g 2 83 161
Nitrate Nitrite a/g 1 <1 <1

Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health - Industrial Land Use, Subsurface, Fine Grained

Guidelines for Compost Quality, CCME 2005

Nuna Burnside Engineering and Environmental Ltd.

157460_Lagoons A&R sampling.xls
December 2010

Hamlet of Arviat

N-O157460



5835 COOPERS AVENUE

Certificate of An aIySiS MISSISSCAUGA, ONTARIO
ﬁ l: ANADA L4 1 2
@ @ @ L.aboratories AGAT WORK ORDER: 10T434899 TEL (905)712-5100

PROJECT NO: N-015746 Pt gatabe com
CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD ATTENTION TO: Stephanie Charity
0. Reg 153 Petroleum Hydrocarbon F1 - F4 in Water (With PAHSs)

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 22, 2010 SAMPLE T PE: Water

BW-1

Parameter Unit G/S RDL 1988754

C6-C10 (F1) gL 25 <25
C6 - C10 (F1 minus BTEX) g/lL 25 <25
C>10-C16 (F2) gL 100 <100
C>10 - C16 (F2 minus Naphthalene) g/L 100 <100
C6-C16 (F1 F2) gL 100 <100
C>16 - C34 (F3) g/lL 100 <100
C>16 - C34 (F3 minus PAHSs) gL 100 <100
C>34 - C50 (F4) g/lL 100 <100
C>16-C50 (F3 F4) gL 100 <100
Gravimetric Heavy Hydrocarbons g/L 500 NA
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard
1988754 The C6-C10 fraction is calculated using Toluene response factor.

The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and nC34.

Gravimetric Heavy Hydrocarbons are not included in the Total C16 - C50 and are only determined if the chromatogram of the C34 - C50 Hydrocarbons indicated that hydrocarbons >C50 are present.
Total C6-C50 results are corrected for BTEX and PAH contributions.

This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.

nC6 and nC10 response factors are within 30% of Toluene response factor.

nC10, nC16 and nC34 response factors are within 10% of their average.

C50 response factor is within 70% of nC10 nC16 nC34 average.

Linearity is within 15%.

Extraction and holding times were met for this sample.

o
Certified By:

EGE T CERTIFICATE OF ANAL SIS (V1) Page 1 of 9

Results relate only to the items tested
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CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

Certificate of Analysis

AGAT WORK ORDER: 10T434899
PROJECT NO: N-015746

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Stephanie Charity

O. Reg. 153 PAHs in Water

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 22, 2010 SAMPLE T PE: Water

BW-1

Parameter Unit G/S RDL 1988754
Naphthalene g/L 0.12 <0.12
Acenaphthylene g/L 0.11 <0.11
Acenaphthene g/L 0.10 <0.10
Fluorene g/L 0.09 <0.09
Phenanthrene g/L 0.10 <0.10
Anthracene g/L 0.07 <0.07
Fluoranthene g/L 0.12 <0.12
Pyrene g/L 0.12 <0.12
Benzo(a)anthracene g/L 0.08 <0.08
Chrysene g/L 0.05 <0.05
Benzo(b)fluoranthene g/L 0.05 <0.05
Benzo(k)fluoranthene g/L 0.06 <0.06
Benzo(a)pyrene g/L 0.01 <0.01
Indeno(1,2,3-cd)pyrene g/L 0.03 <0.03
Dibenzo(a,h)anthracene g/L 0.09 <0.09
Benzo(g,h,i)perylene g/L 0.06 <0.06
2-and 1-methyl Napthalene g/L 0.20 <0.20
Surrogate Unit Acceptable Limits

Chrysene-d12 % 60-130 97
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

Certified By:

M Tohwdi

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested

Page 2 of 9




Certificate of Analysis
@ @ @ i l [.aboratories AGAT WORK ORDER: 10T434899
PROJECT NO: N-015746
CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD ATTENTION TO: Stephanie Charity

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

O. Regulation 153 - Volatile Organic Compounds in Water

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 22, 2010 SAMPLE T PE: Water
BW-1
Parameter Unit G/S RDL 1988754
Dichlorodifluoromethane g/L 0.20 20
Chloromethane g/L 0.40 <0.40
Vinyl Chloride gL 0.17 <0.17
Bromomethane g/L 0.20 <0.20
Chloroethane g/L 0.20 <0.20
Trichlorofluoromethane g/L 0.40 17
Acetone g/L 1.0 <1.0
1,1 Dichloroethylene g/L 0.30 <0.30
Methylene Chloride g/L 0.30 <0.30
trans- 1,2-dichloroethylene g/L 0.20 <0.20
Methyl tert-butyl ether g/L 0.20 <0.20
1,1-Dichloroethane g/L 0.30 <0.30
Methyl Ethyl Ketone g/L 1.0 <1.0
cis- 1,2-Dichloroethylene g/L 0.20 <0.20
Chloroform g/L 0.20 <0.20
1,2 - Dichloroethane g/L 0.20 <0.20
1,1,1-Trichloroethane g/L 0.30 <0.30
Carbon Tetrachloride g/L 0.20 <0.20
Benzene g/L 0.20 <0.20
1,2-Dichloropropane g/L 0.20 <0.20
Trichloroethylene g/L 0.20 <0.20
Bromodichloromethane g/L 0.20 <0.20
cis-1,3-Dichloropropene ug/L 0.20 <0.20
Methyl Isobutyl Ketone g/L 1.0 <1.0
trans-1,3-Dichloropropene g/L 0.30 <0.30
1,1,2-Trichloroethane g/L 0.20 <0.20
Toluene g/L 0.20 <0.20
2-Hexanone g/L 0.30 <0.30
Dibromochloromethane g/L 0.10 <0.10
Ethylene Dibromide g/L 0.20 <0.20
Tetrachloroethylene g/L 0.20 <0.20
1,1,1,2-Tetrachloroethane g/L 0.10 <0.10
Chlorobenzene g/L 0.10 <0.10
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O. Regulation 153 - Volatile Organic Compounds in Water

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 22, 2010 SAMPLE T PE: Water
BW-1
Parameter Unit G/S RDL 1988754
Ethylbenzene g/L 0.10 <0.10
m & p-Xylene g/L 0.20 <0.20
Bromoform g/L 0.10 <0.10
Styrene g/L 0.10 <0.10
1,1,2,2-Tetrachloroethane g/L 0.10 <0.10
o-Xylene g/L 0.10 <0.10
1,3-Dichlorobenzene g/L 0.10 <0.10
1,4-Dichlorobenzene g/L 0.10 <0.10
1,2-Dichlorobenzene g/L 0.10 <0.10
1,2,4-Trichlorobenzene g/L 0.30 <0.30
1,3-Dichloropropene (Cis Trans) g/L 0.30 <0.30
Xylene Mixture (Total) g/L 0.20 <0.20
n-Hexane g/L 0.20 <0.20
Surrogate Unit Acceptable Limits
Toluene-d8 % Recovery 60-130 100
4-Bromofluorobenzene % Recovery 70-130 92

Comments:

RDL - Reported Detection Limit G/ S - Guideline / Standard
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BURNSIDE - Water Quality Assessment

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 22, 2010 SAMPLE T PE: Water
LF-1 LF-2 LF-3 SL-Wet1 SL-Wet2 SL-Wet3 SL-Wet4
Parameter Unit G/S RDL 1988705 1988707 1988716 1988725 1988736 1988742 1988748
Aluminum mg/L 0.004 <0.004 0.006 0.004 0.059 0.033 0.054 0.143
Arsenic mg/L 0.003 <0.003 0.003 0.003 0.007 0.005 0.006 0.011
Barium mg/L 0.002 0.045 0.041 0.035 0.006 0.007 0.009 0.015
Boron mg/L 0.010 0.736 0.805 0.773 0.179 0.176 0.162 0.230
Cadmium mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Calcium mg/L 0.05 283 225 169 15.9 20.9 24.4 12.0
Chromium mg/L 0.003 <0.003 0.006 0.006 0.008 0.006 0.005 0.007
Copper mg/L 0.003 <0.003 <0.003 <0.003 0.012 0.006 0.011 0.027
Iron mg/L 0.010 <0.010 0.074 0.020 0.503 1.41 1.28 2.55
Potassium mg/L 0.05 20.8 30.6 375 15.6 14.8 14.7 21.7
Magnesium mg/L 0.05 245 421 431 8.66 15.9 17.7 9.76
Mercury mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Manganese mg/L 0.002 0.045 0.216 0.226 0.226 0.412 0.461 0.274
Molybdenum mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Sodium mg/L 0.05 82.5 171 204 75.5 111 110 94.2
Nickel mg/L 0.003 <0.003 0.003 <0.003 0.004 0.003 0.005 0.006
Total Phosphorus mg/L 0.05 1.57 0.34 0.20 0.98 1.56 1.45 4.54
Lead mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Selenium mg/L 0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Silver mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Strontium mg/L 0.005 2.54 1.71 1.31 0.142 0.237 0.214 0.111
Thallium mg/L 0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Titanium mg/L 0.002 0.008 0.007 0.006 0.003 0.002 0.003 0.005
Uranium mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Vanadium mg/L 0.002 <0.002 <0.002 <0.002 0.004 0.003 0.003 0.006
inc mg/L 0.005 0.007 0.013 0.009 0.007 <0.005 <0.005 0.022
Fluoride mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.50
Chloride mg/L 0.10 114 267 334 120 204 186 140
Nitrite as N mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ortho phosphate as P mg/L 0.10 <0.10 <0.10 <0.10 1.53 1.71 0.55 2.33
Bromide mg/L 0.05 1.42 2.63 2.58 <0.05 1.16 <0.05 <0.05
Nitrate as N mg/L 0.05 <0.05 0.81 <0.05 1.00 0.30 0.39 0.40
Sulphate mg/L 0.10 650 518 469 18.4 37.3 26.6 11.5
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BURNSIDE - Water Quality Assessment

DATE SAMPLED: Sep 09, 2010

DATE RECEIVED: Sep 13, 2010

DATE REPORTED: Sep 22, 2010

SAMPLE T PE: Water

LF-1 LF-2 LF-3 SL-Wet1 SL-Wet2 SL-Wet3 SL-Wet4

Parameter Unit G/S RDL 1988705 1988707 1988716 1988725 1988736 1988742 1988748
pH pH Units NA 7.90 8.03 8.27 7.89 7.82 7.84 8.18
Ammonia as N mg/L 0.02 <0.02 1.23 0.26 36.5 257 18.3 71.9
Total Organic Carbon mg/L 0.5 36.5 25.8 26.5 28.3 21.0 22.7 61.4
Electrical Conductivity uS/cm 2 1750 2040 2070 793 1020 957 1030
Total Dissolved Solids mg/L 20 1440 1520 1450 368 496 484 436
Saturation pH 6.59 6.53 6.70 7.70 7.52 7.43 7.53
% Difference/ lon Balance 0.1 3.6 3.8 5.6 0.6 4.5 3.6 3.8
Total Hardness (as CaCO3) mg/L 10 808 735 599 75 118 134 70
Langlier Index 1.31 1.50 1.57 0.19 0.30 0.41 0.65
Carbonate (as CaCO3) mg/L 5 <5 <5 <5 <5 <5 <5 <5
Bicarbonate (as CaCO3) mg/L 5 252 322 263 193 186 200 306
Turbidity NTU 0.5 0.9 3.3 1.6 3.1 4.1 5.2 20.0
Alkalinity (as CaCO3) mg/L 5 252 322 263 193 186 200 306
Hydroxide (as CaCO3) mg/L 5 <5 <5 <5 <5 <5 <5 <5
Reactive Silica mg/L 0.05 15.9 8.84 9.34 12.3 11.4 8.67 14.2
Colour TCU 5 30 55 49 107 100 131 209
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard
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Chromium VI & TSS (Water)

DATE SAMPLED: Sep 09, 2010

DATE RECEIVED: Sep 13, 2010

DATE REPORTED: Sep 22, 2010

SAMPLE T PE: Water

Parameter Unit G/S RDL
Chromium VI mg/L 0.005
Total Suspended Solids mg/L 10
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

//hé/yw
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Chromium VI, Phenols & TSS (Water)
DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 22, 2010 SAMPLE T PE: Water
LF-2 LF-3

Parameter Unit G/S RDL 1988707 1988716
Chromium VI mg/L 0.005 <0.005 <0.005
Phenols mg/L 0.001 0.002 0.001
Total Suspended Solids mg/L 10 21 <10
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard
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TSS (Water)

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 22, 2010 SAMPLE T PE: Water
SL-Wet1 SL-Wet2 SL-Wet3 SL-Wet4
Parameter Unit G/S RDL 1988736 1988742 1988748
Total Suspended Solids mg/L 10 <10 <10 78
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

//M/%W
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O. Reg. 153 Metals & Inorganics in Soil - Table 1

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Soil
Old Lagoon Old Lagoon
1-Soil 2-Soil Active Lagoon
Parameter Unit G/S RDL 1988833 1988834 1988835

Antimony a/g 1.0 0.8 1.4 2.8 21
Arsenic a/g 17 1 3 3 1
Barium a/g 210 2 140 89 56
Beryllium a/g 1.2 0.5 <0.5 <0.5 <0.5
Boron a/g 5 10 12 <5
Boron (Hot Water Extractable) a/g 0.10 2.62 3.96 0.88
Cadmium a/g 1.0 0.5 1.6 11 <0.5
Chromium a/g 71 2 19 17 14
Cobalt a/g 21 0.5 3.9 44 2.6
Copper a/g 85 1 273 251 171
Lead a/g 120 1 45 20 9
Molybdenum a/g 2.5 0.5 2.8 3.3 1.2
Nickel a/g 43 1 13 13 9
Selenium a/g 1.9 0.4 2.5 1.8 3.0
Silver a/g 0.42 0.2 5.8 438 2.7
Thallium a/g 25 0.4 <0.4 <0.4 <0.4
Uranium ug/g 0.5 1.1 1.6 0.9
Vanadium a/g 91 1 13 18 13

inc a/g 160 5 533 369 242
Chromium, Hexavalent a/g 2.5 0.2 <0.2 <0.2 <0.2
Cyanide, Free a/g 0.12 0.05 <0.05 <0.05 <0.05
Mercury a/g 0.23 0.01 1.00 0.41 0.31
Electrical Conductivity (2:1) mS/cm 0.57 0.002 0.703 1.56 0.792
Sodium Adsorption Ratio (2:1) N/A 2.4 N/A 1.63 1.70 2.38
pH, 2:1 CaCl2 Extraction pH Units 6.36 6.09 5.51
Chloride (2:1) a/g 330 2 83 161 94
Nitrate Nitrite a/g 61 1 <1 <1 <1
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard: Refers to T1(All)

1988833-1988835 EC, SAR, Chloride & Nitrate/Nitrite were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water:1 part soil).

pH was determined on the extract obtained from the 2:1 leaching procedure (2 parts 0.01M CaCl2:1 part soil).
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ATTENTION TO: Stephanie Charity

O. Reg. 153 Metals in Soil

DATE SAMPLED: Sep 09, 2010

DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010

SAMPLE T PE: Soil

BW-P1-A BW-P1-B BW-P2-A BW-P2-B HW-1 HW-2 HW-3
Parameter Unit G/S RDL 1988818 1988823 1988827 1988830 1988837 1988842 1988845

Antimony a/g 1.0 0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Arsenic a/g 17 1 3 1 2 1 2 4 2
Barium a/g 210 2 26 35 31 31 22 23 21
Beryllium a/g 1.2 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron a/g 5 <5 <5 <5 <5 <5 <5 <5
Cadmium a/g 1.0 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chromium a/g 71 2 11 15 13 12 8 15 9
Cobalt a/g 21 0.5 2.7 3.9 3.2 3.2 24 2.7 24
Copper a/g 85 1 11 10 18 9 7 6 9
Lead a/g 120 1 4 4 9 5 4 3 3
Molybdenum a/g 2.5 0.5 0.7 <0.5 0.6 <0.5 <0.5 1.0 0.5
Nickel a/g 43 1 6 9 8 7 5 7 5
Selenium a/g 1.9 0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Silver a/g 0.42 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Thallium a/g 25 0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Uranium ug/g 0.5 1.2 1.4 1.0 1.3 0.9 0.9 1.2
Vanadium a/g 91 1 14 18 14 16 12 13 14

inc a/g 160 5 25 34 54 20 159 125 31
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard: Refers to T1(All)
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Phenols in Soil

DATE SAMPLED: Sep 09, 2010

DATE RECEIVED: Sep 13, 2010

DATE REPORTED: Sep 24, 2010

SAMPLE T PE: Soil

BW-P1-A BW-P1-B BW-P2-A BW-P2-B HW-1 HW-2 HW-3
Parameter Unit G/S RDL 1988823 1988827 1988830 1988837 1988842 1988845
Phenols, Total mg/kg 1 <1 <1 <1 <1 <1 <1

Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

//hé/yw
Certified By:

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested

Page 3 of 15




5835 COOPERS AVENUE

Certificate of An aIySiS MISSISSCAUGA, ONTARIO
ﬁ l: ANADA L4 1 2
@ @ @ L.aboratories AGAT WORK ORDER: 10T434896 TEL (905)712-5100

PROJECT NO: N-015746 FAX (905)712-5122

http://www.agatlabs.com

CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD ATTENTION TO: Stephanie Charity
(P & T) BTEX - Soil (GC/MS)
DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Soil
BW-P1-A BW-P1-B BW-P2-A BW-P2-B HW-1 HW-2 HW-3
Parameter Unit G/S RDL 1988818 1988823 1988827 1988830 1988837 1988842 1988845
Benzene a/g 0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Toluene a/g 0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Ethylbenzene a/g 0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
m & p-Xylene a/g 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
o-Xylene a/g 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Xylene Mixture (Total) a/g 0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Surrogate Unit Acceptable Limits
Toluene-d8 % Recovery 60-130 113 106 112 94 100 113 99
4-Bromofluorobenzene % Recovery 70-130 115 103 109 122 120 104 113
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard: Refers to T1(All)

1988818-1988845 Results are based on the dry weight of the soil.

o
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CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD ATTENTION TO: Stephanie Charity
0. Reg 153 Petroleum Hydrocarbon F1 - F4 in Water (With PAHSs)

DATE SAMPLED: Sep 10, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Water

ARV-2

Parameter Unit G/S RDL 1988848

C6 - C10 (F1) glL 25 <25
C6 - C10 (F1 minus BTEX) glL 25 <25
C>10-C16 (F2) glL 100 <100
C>10 - C16 (F2 minus Naphthalene) g/L 100 <100
C6-C16 (F1 F2) glL 100 <100
C>16 - C34 (F3) glL 100 <100
C>16 - C34 (F3 minus PAHSs) glL 100 <100
C>34 - C50 (F4) glL 100 <100
C>16-C50 (F3 F4) glL 100 <100
Gravimetric Heavy Hydrocarbons g/L 500 NA
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard
1988848 The C6-C10 fraction is calculated using Toluene response factor.

The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and nC34.

Gravimetric Heavy Hydrocarbons are not included in the Total C16 - C50 and are only determined if the chromatogram of the C34 - C50 Hydrocarbons indicated that hydrocarbons >C50 are present.
Total C6-C50 results are corrected for BTEX and PAH contributions.

This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.

nC6 and nC10 response factors are within 30% of Toluene response factor.

nC10, nC16 and nC34 response factors are within 10% of their average.

C50 response factor is within 70% of nC10 nC16 nC34 average.

Linearity is within 15%.

Extraction and holding times were met for this sample.
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CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD ATTENTION TO: Stephanie Charity
0. Reg. 153 - Petroleum Hydrocarbons F1 - F4 (C6 - C50) in Soil (PAHSs Incl.)

DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Soil

BW-P1-A BW-P1-B BW-P2-A BW-P2-B HW-1 HW-2 HW-3

Parameter Unit G/S RDL 1988818 1988823 1988827 1988830 1988837 1988842 1988845

C6-C10 (F1) a/g 5 <5 11 <5 <5 <5 <5 <5
C6 - C10 (F1 minus BTEX) a/g 5 <5 11 <5 <5 <5 <5 <5
C>10-C16 (F2) a/g 10 1200 3400 240 130 <10 <10 <10
C>10 - C16 (F2 minus Naphthalene) a/g 10 1200 3400 240 130 <10 <10 <10
C>16 - C34 (F3) a/g 50 430 1800 9100 130 26000 32000 24000
C>16 - C34 (F3 minus PAHSs) a/g 50 430 1800 9100 130 26000 32000 24000
C>34 - C50 (F4) a/g 50 <50 <50 730 79 4800 6000 4400
Gravimetric Heavy Hydrocarbons a/g 50 NA NA NA NA NA NA NA
Moisture Content % 0.1 7.2 8.4 4.2 3.0 7.5 22 6.3

Comments:

RDL - Reported Detection Limit G/ S - Guideline / Standard

1988818-1988845 Results are based on sample dry weight.

The C6-C10 fraction is calculated using toluene response factor.

The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.

Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
Total C6 - C50 results are corrected for BTEX and PAH contributions.

This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.

nC6 and nC10 response factors are within 30% of Toluene response factor.

nC10, nC16 and nC34 response factors are within 10% of their average.

C50 response factor is within 70% of nC10 nC16 nC34 average.

Linearity is within 15%.

Extraction and holding times were met for this sample.
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ATTENTION TO: Stephanie Charity

O. Reg. 153 PAHs in Soil

DATE SAMPLED: Sep 09, 2010

DATE RECEIVED: Sep 13, 2010

DATE REPORTED: Sep 24, 2010

SAMPLE T PE: Soil

BW-P1-A BW-P1-B BW-P2-A BW-P2-B HW-1 HW-2 HW-3
Parameter Unit G/S RDL 1988818 1988823 1988827 1988830 1988837 1988842 1988845
Naphthalene a/g 0.03 <0.03 0.04 0.04 <0.03 0.03 <0.03 0.05
Acenaphthylene a/g 0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02 <0.02
Acenaphthene a/g 0.03 <0.03 0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Fluorene a/g 0.02 0.02 0.15 <0.02 <0.02 <0.02 <0.02 <0.02
Phenanthrene a/g 0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02
Anthracene a/g 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Fluoranthene a/g 0.02 <0.02 0.03 <0.02 <0.02 0.02 <0.02 <0.02
Pyrene a/g 0.02 0.02 0.06 0.03 <0.02 0.04 0.02 0.03
Benzo(a)anthracene a/g 0.02 <0.02 <0.02 <0.02 <0.02 0.21 0.1 0.14
Chrysene a/g 0.02 <0.02 <0.02 <0.02 <0.02 0.11 0.07 0.10
Benzo(b)fluoranthene a/g 0.02 <0.02 <0.02 <0.02 <0.02 0.07 0.05 0.04
Benzo(k)fluoranthene a/g 0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 0.02
Benzo(a)pyrene a/g 0.02 <0.02 <0.02 <0.02 <0.02 0.13 0.09 0.07
Indeno(1,2,3-cd)pyrene a/g 0.02 <0.02 <0.02 <0.02 <0.02 0.05 0.03 0.03
Dibenz(a,h)anthracene a/g 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Benzo(g,h,i)perylene a/g 0.02 <0.02 <0.02 <0.02 <0.02 0.08 0.05 0.04
2-and 1-methyl Naphthalene a/g 0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05 <0.05
Surrogate Unit Acceptable Limits

Chrysene-d12 % 60-130 79 89 100 93 89 95 89
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

1988818-1988845 Results are based on the dry weight of the soil.

Certified By:

M Tohwdi

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested
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CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

Certificate of Analysis

AGAT WORK ORDER: 10T434896
PROJECT NO: N-015746

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Stephanie Charity

O. Reg. 153 PAHs in Water

DATE SAMPLED: Sep 10, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Water
ARV-2
Parameter Unit G/S RDL 1988848
Naphthalene g/L 0.12 <0.12
Acenaphthylene g/L 0.11 <0.11
Acenaphthene g/L 0.10 <0.10
Fluorene g/L 0.09 <0.09
Phenanthrene g/L 0.10 <0.10
Anthracene g/L 0.07 <0.07
Fluoranthene g/L 0.12 <0.12
Pyrene g/L 0.12 <0.12
Benzo(a)anthracene g/L 0.08 <0.08
Chrysene g/L 0.05 <0.05
Benzo(b)fluoranthene g/L 0.05 <0.05
Benzo(k)fluoranthene g/L 0.06 <0.06
Benzo(a)pyrene g/L 0.01 <0.01
Indeno(1,2,3-cd)pyrene g/L 0.03 <0.03
Dibenzo(a,h)anthracene g/L 0.09 <0.09
Benzo(g,h,i)perylene g/L 0.06 <0.06
2-and 1-methyl Napthalene g/L 0.20 <0.20
Surrogate Unit Acceptable Limits
Chrysene-d12 % 60-130 98
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

Certified By:

M Tohwdi

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested
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CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

Certificate of Analysis

AGAT WORK ORDER: 10T434896
PROJECT NO: N-015746

ATTENTION TO: Stephanie Charity

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

O. Regulation 153 - Volatile Organic Compounds in Water

DATE SAMPLED: Sep 10, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Water
ARV-2
Parameter Unit G/S RDL 1988848
Dichlorodifluoromethane g/L 0.80 <0.80
Chloromethane g/L 1.60 <1.60
Vinyl Chloride g/lL 0.68 <0.68
Bromomethane g/L 0.80 <0.80
Chloroethane g/L 0.80 <0.80
Trichlorofluoromethane g/L 1.60 <1.60
Acetone g/L 4.0 <4.0
1,1 Dichloroethylene g/L 1.20 <1.20
Methylene Chloride g/L 1.20 <1.20
trans- 1,2-dichloroethylene g/L 0.80 <0.80
Methyl tert-butyl ether g/L 0.80 <0.80
1,1-Dichloroethane g/L 1.20 <1.20
Methyl Ethyl Ketone g/L 4.0 <4.0
cis- 1,2-Dichloroethylene g/L 0.80 <0.80
Chloroform g/L 0.80 <0.80
1,2 - Dichloroethane g/L 0.80 <0.80
1,1,1-Trichloroethane g/L 1.20 <1.20
Carbon Tetrachloride g/L 0.80 <0.80
Benzene g/L 0.80 <0.80
1,2-Dichloropropane g/L 0.80 <0.80
Trichloroethylene g/L 0.80 <0.80
Bromodichloromethane g/L 0.80 <0.80
cis-1,3-Dichloropropene ug/L 0.80 <0.80
Methyl Isobutyl Ketone g/L 4.0 <4.0
trans-1,3-Dichloropropene g/L 1.20 <1.20
1,1,2-Trichloroethane g/L 0.80 <0.80
Toluene g/L 0.80 <0.80
2-Hexanone g/L 1.20 <1.20
Dibromochloromethane g/L 0.40 <0.40
Ethylene Dibromide g/L 0.80 <0.80
Tetrachloroethylene g/L 0.80 <0.80
1,1,1,2-Tetrachloroethane g/L 0.40 <0.40
Chlorobenzene g/L 0.40 <0.40

Certified By:

M Tohwdi

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested
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5835 COOPERS AVENUE

Certificate of An aIySiS MISSISSCAUGA, ONTARIO
ﬁ l: ANADA L4 1 2
@ @ @ L.aboratories AGAT WORK ORDER: 10T434896 TEL (905)712-5100

FAX (905)712-5122

PROJECT NO: N-015746 http://www.agatlabs.com
CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD ATTENTION TO: Stephanie Charity
O. Regulation 153 - Volatile Organic Compounds in Water
DATE SAMPLED: Sep 10, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Water
ARV-2
Parameter Unit G/S RDL 1988848
Ethylbenzene g/L 0.40 <0.40
m & p-Xylene g/L 0.80 <0.80
Bromoform g/L 0.40 <0.40
Styrene g/L 0.40 <0.40
1,1,2,2-Tetrachloroethane g/L 0.40 <0.40
o-Xylene g/L 0.40 <0.40
1,3-Dichlorobenzene g/L 0.40 <0.40
1,4-Dichlorobenzene g/L 0.40 <0.40
1,2-Dichlorobenzene g/L 0.40 <0.40
1,2,4-Trichlorobenzene g/L 1.20 <1.20
1,3-Dichloropropene (Cis Trans) g/L 1.20 <1.20
Xylene Mixture (Total) g/L 0.80 <0.80
n-Hexane g/L 0.80 <0.80
Surrogate Unit Acceptable Limits
Toluene-d8 % Recovery 60-130 99
4-Bromofluorobenzene % Recovery 70-130 92
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard
1988848 Dilution factor=4

The sample was diluted because the sample was foamy. The reporting detection limit has been corrected for the dilution factor used.

o
Certified By:

EGE T CERTIFICATE OF ANAL SIS (V1) Page 10 of 15

Results relate only to the items tested



Certificate of Analysis

@ @ @ i | Laboratories AGAT WORK ORDER: 10T434896

PROJECT NO: N-015746

CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Stephanie Charity

PCBs (soil)
DATE SAMPLED: Sep 09, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Soil
BW-P1-A BW-P1-B BW-P2-A BW-P2-B HW-2 HW-3
Parameter Unit RDL 1988818 1988823 1988827 1988830 1988842 1988845
PCBs a/g 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 60-130 97 120 80 90 82 89
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

1988818-1988845 Results are based on the dry weight of soil extracted.

Certified By:

M Tohwdi

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested
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CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

Certificate of Analysis
AGAT WORK ORDER: 10T434896

PROJECT NO: N-015746

ATTENTION TO: Stephanie Charity

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

BURNSIDE - Water Quality Assessment

DATE SAMPLED: Sep 10, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Water
Old Lagoon Old Lagoon
1-Water 2-Water SL-1
Parameter Unit G/S RDL 1988850 1989165 1989172
Aluminum mg/L 0.004 0.142 0.234 0.256
Arsenic mg/L 0.003 0.004 <0.003 <0.003
Barium mg/L 0.002 0.011 0.007 0.006
Boron mg/L 0.010 0.108 0.082 0.162
Cadmium mg/L 0.002 <0.002 <0.002 <0.002
Calcium mg/L 0.05 19.3 12.5 7.10
Chromium mg/L 0.003 <0.003 <0.003 <0.003
Copper mg/L 0.003 0.009 0.009 0.067
Iron mg/L 0.010 2.15 1.31 0.455
Potassium mg/L 0.05 121 8.48 17.9
Magnesium mg/L 0.05 7.91 4.99 2.96
Mercury mg/L 0.0001 <0.0001 <0.0001 <0.0001
Manganese mg/L 0.002 0.266 0.052 0.047
Molybdenum mg/L 0.002 <0.002 <0.002 <0.002
Sodium mg/L 0.05 47.3 29.9 54.3
Nickel mg/L 0.003 0.004 <0.003 <0.003
Total Phosphorus mg/L 0.05 1.96 1.93 7.23
Lead mg/L 0.002 <0.002 <0.002 <0.002
Selenium mg/L 0.004 <0.004 <0.004 <0.004
Silver mg/L 0.002 <0.002 <0.002 <0.002
Strontium mg/L 0.005 0.107 0.057 0.022
Thallium mg/L 0.006 <0.006 <0.006 <0.006
Titanium mg/L 0.002 0.003 0.004 0.005
Uranium mg/L 0.002 <0.002 <0.002 <0.002
Vanadium mg/L 0.002 <0.002 <0.002 <0.002
inc mg/L 0.005 0.006 0.013 0.060
Fluoride mg/L 0.05 0.21 0.15 0.42
Chloride mg/L 0.10 60.9 38.6 55.8
Nitrite as N mg/L 0.05 <0.05 0.12 <0.05
Ortho phosphate as P mg/L 0.10 <0.10 <0.10 <0.10
Bromide mg/L 0.05 0.19 0.15 <0.05
Nitrate as N mg/L 0.05 <0.05 0.67 <0.05

Certified By:

/M Mot

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested

Page 12 of 15




@ @ @ 'ﬁ Laboratories

CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

Certificate of Analysis

AGAT WORK ORDER: 10T434896
PROJECT NO: N-015746

ATTENTION TO: Stephanie Charity

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

BURNSIDE - Water Quality Assessment

DATE SAMPLED: Sep 10, 2010 DATE RECEIVED: Sep 13, 2010 DATE REPORTED: Sep 24, 2010 SAMPLE T PE: Water
Old Lagoon Old Lagoon
1-Water 2-Water SL-1
Parameter Unit G/S RDL 1988850 1989165 1989172

Sulphate mg/L 0.10 11.2 10.3 111
pH pH Units NA 7.95 7.73 7.90
Ammonia as N mg/L 0.02 20.9 7.64 49.7
Total Organic Carbon mg/L 0.5 28.7 23.9 113
Electrical Conductivity uS/cm 2 523 324 737
Total Dissolved Solids mg/L 20 294 200 298
Saturation pH 7.72 8.20 7.95
% Difference/ lon Balance 0.1 2.7 11 0.6
Total Hardness (as CaCO3) mg/L 10 81 52 30
Langlier Index 0.23 -0.47 -0.05
Carbonate (as CaCO3) mg/L 5 <5 <5 <5
Bicarbonate (as CaCO3) mg/L 5 161 83 253
Turbidity NTU 0.5 6.7 47 23.0
Alkalinity (as CaCO3) mg/L 5 161 83 253
Hydroxide (as CaCO3) mg/L 5 <5 <5 <5
Reactive Silica mg/L 0.05 9.25 7.02 14.7
Colour TCU 5 110 86 208
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

Certified By:

//M Mot

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested
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CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

Certificate of Analysis

AGAT WORK ORDER: 10T434896
PROJECT NO: N-015746

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Stephanie Charity

TSS (Water)

DATE SAMPLED: Sep 10, 2010

DATE RECEIVED: Sep 13, 2010

DATE REPORTED: Sep 24, 2010

SAMPLE T PE: Water

Old Lagoon Old Lagoon
1-Water 2-Water SL-1
Parameter Unit G/S RDL 1988850 1989165 1989172
Total Suspended Solids mg/L 10 <10 <10 156
Comments: RDL - Reported Detection Limit G/ S - Guideline / Standard

Certified By:

//M M oansmase

EGE T CERTIFICATE OF ANAL SIS (V1)

Results relate only to the items tested
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Guideline Violation

AGAT WORK ORDER: 10T434896
PROJECT NO: N-015746

CLIENT NAME: R.J. BURNSIDE & ASSOCIATES LTD

ATTENTION TO: Stephanie Charity

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADAL4 1 2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

SAMPLEID SAMPLE TITLE GUIDELINE ANAL SIS PACKAGE PARAMETER GUIDEVALUE RESULT
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Antimony 1.0 1.4
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Cadmium 1.0 1.6
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Copper 85 273
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Electrical Conductivity (2:1) 0.57 0.703
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Mercury 0.23 1.00
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Molybdenum 2.5 2.8
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Selenium 1.9 25
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Silver 0.42 5.8
1988833 Old Lagoon 1-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 inc 160 533
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Antimony 1.0 2.8
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Cadmium 1.0 11
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Copper 85 251
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Electrical Conductivity (2:1) 0.57 1.56
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Mercury 0.23 0.41
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Molybdenum 25 3.3
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Silver 0.42 4.8
1988834 Old Lagoon 2-Soil T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 inc 160 369
1988835 Active Lagoon T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Antimony 1.0 2.1
1988835 Active Lagoon T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Copper 85 171
1988835 Active Lagoon T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Electrical Conductivity (2:1) 0.57 0.792
1988835 Active Lagoon T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Mercury 0.23 0.31
1988835 Active Lagoon T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Selenium 1.9 3.0
1988835 Active Lagoon T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 Silver 0.42 2.7
1988835 Active Lagoon T1(All) 0. Reg. 153 Metals & Inorganics in Soil - Table 1 inc 160 242

@' G@E T GUIDELINE VIOLATION (V1)

Results relate only to the items tested
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ALS LABORATORY GROUP ANALYTICAL REPORT

L930600 CONTD....
PAGE 2 of 6

Sample Details/Parameters Result Qualifierx D.L Units Extracted Analyzed Batch

L930600-1 ARV-2

Sampled By: STEPHANIE CHARITY on 10-SEP-10 @ 11:35

Matrix: WASTE WATER

Nitrate + Nitrite
Anions scan (IC)
Nitrite-N <0.25 0.25 mg/L 14-SEP-10 | R1467253
Nitrate-N <0.25 0.25 mg/L 14-SEP-10 | R1467253
Sulfate 475 25 mg/L 14-SEP-10 | R1467253
Nitrate+Nitrite
Nitrate and Nitrite as N <0.35 0.35 mg/L 15-SEP-10
Miscellaneous Parameters
Ammonia as N 13.3 0.050 mg/L 21-SEP-10 | R1473786
Biochemical Oxygen Demand <6.0 6.0 mg/L 13-SEP-10 | 18-SEP-10 | R1470801
Conductivity 2630 0.40 umhos/cm 13-SEP-10 | R1465201
Fecal Coliforms 38 3 MPN/100mL 16-SEP-10 | R1470203
Mercury (Hg)-Total <0.000050 0.000050 mg/L 17-SEP-10 | 17-SEP-10 | R1473006
Phenols (4AAP) 0.0020 0.0010 mg/L 15-SEP-10 | 15-SEP-10 | R1467205
Total Oil and Grease <1.0 1.0 mg/L 16-SEP-10 | 17-SEP-10 | R1470248
Total Suspended Solids 8.0 5.0 mg/L 16-SEP-10 | R1469793
pH 8.21 0.10 pH units 13-SEP-10 | R1465201
Total Metals by ICP-MS
Aluminum (Al)-Total 0.0095 0.0050 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Antimony (Sb)-Total 0.00410 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Arsenic (As)-Total 0.00482 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Barium (Ba)-Total 0.0458 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Beryllium (Be)-Total <0.00020 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Bismuth (Bi)-Total <0.00020 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Boron (B)-Total 1.34 0.010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Cadmium (Cd)-Total <0.000010 0.000010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Calcium (Ca)-Total 230 0.10 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Cesium (Cs)-Total <0.00010 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Chromium (Cr)-Total <0.0010 0.0010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Cobalt (Co)-Total 0.00051 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Copper (Cu)-Total 0.00149 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Iron (Fe)-Total 0.529 0.020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Lead (Pb)-Total 0.000145 0.000090 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Lithium (Li)-Total 0.0318 0.0020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Magnesium (Mg)-Total 49.0 0.010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Manganese (Mn)-Total 0.599 0.00030 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Molybdenum (Mo)-Total 0.00036 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Nickel (Ni)-Total <0.0020 0.0020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Phosphorus (P)-Total 0.56 0.20 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Potassium (K)-Total 44.0 0.020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Rubidium (Rb)-Total 0.0375 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Selenium (Se)-Total <0.0010 0.0010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Silicon (Si)-Total 4.79 0.050 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Silver (Ag)-Total <0.00010 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Sodium (Na)-Total 243 0.030 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Strontium (Sr)-Total 1.66 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Tellurium (Te)-Total <0.00020 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Thallium (Tl)-Total <0.00010 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Thorium (Th)-Total <0.00010 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Tin (Sn)-Total 0.00022 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Titanium (Ti)-Total 0.00299 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Tungsten (W)-Total <0.0010 0.0010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L930600-1 ARV-2

Sampled By: STEPHANIE CHARITY on 10-SEP-10 @ 11:35

Matrix: WASTE WATER
Total Metals by ICP-MS
Uranium (U)-Total 0.00063 0.00010 mg/L 14-SEP-10 14-SEP-10 | R1466569
Vanadium (V)-Total 0.00061 0.00020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Zinc (Zn)-Total 0.0160 0.0050 mg/L 14-SEP-10 14-SEP-10 | R1466569
Zirconium (Zr)-Total 0.00043 0.00040 mg/L 14-SEP-10 | 14-SEP-10 | R1466569

L930600-2 ARV-4

Sampled By: STEPHANIE CHARITY on 10-SEP-10 @ 11:15

Matrix: WASTE WATER

Nitrate + Nitrite
Anions scan (IC)
Nitrite-N 0.284 0.050 mg/L 14-SEP-10 | R1467253
Nitrate-N 1.23 0.050 mg/L 14-SEP-10 | R1467253
Sulfate 6.99 0.50 mg/L 14-SEP-10 | R1467253
Nitrate+Nitrite
Nitrate and Nitrite as N 1.51 0.071 mg/L 15-SEP-10
Miscellaneous Parameters
Ammonia as N 28.2 0.050 mg/L 21-SEP-10 | R1473786
Biochemical Oxygen Demand 65.0 6.0 mg/L 13-SEP-10 | 18-SEP-10 | R1470801
Conductivity 1020 0.40 umhos/cm 13-SEP-10 | R1465201
Fecal Coliforms 2100 3 MPN/100mL 16-SEP-10 | R1470203
Mercury (Hg)-Total <0.000050 0.000050 mg/L 17-SEP-10 | 17-SEP-10 | R1473006
Phenols (4AAP) <0.01 DLM 0.010 mg/L 15-SEP-10 15-SEP-10 | R1467205
Total Oil and Grease 1.3 1.0 mg/L 16-SEP-10 | 17-SEP-10 | R1470248
Total Suspended Solids 169 5.0 mg/L 16-SEP-10 | R1469793
pH 8.12 0.10 pH units 13-SEP-10 | R1465201
Total Metals by ICP-MS
Aluminum (Al)-Total 0.325 0.0050 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Antimony (Sb)-Total 0.00033 0.00020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Arsenic (As)-Total 0.0107 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Barium (Ba)-Total 0.0349 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Beryllium (Be)-Total <0.00020 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Bismuth (Bi)-Total <0.00020 0.00020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Boron (B)-Total 0.254 0.010 mg/L 14-SEP-10 14-SEP-10 | R1466569
Cadmium (Cd)-Total 0.000092 0.000010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Calcium (Ca)-Total 22.7 0.10 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Cesium (Cs)-Total <0.00010 0.00010 mg/L 14-SEP-10 14-SEP-10 | R1466569
Chromium (Cr)-Total 0.0018 0.0010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Cobalt (Co)-Total 0.00229 0.00020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Copper (Cu)-Total 0.0394 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Iron (Fe)-Total 5.90 0.020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Lead (Pb)-Total 0.00152 0.000090 mg/L 14-SEP-10 14-SEP-10 | R1466569
Lithium (Li)-Total 0.0067 0.0020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Magnesium (Mg)-Total 14.4 0.010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Manganese (Mn)-Total 0.349 0.00030 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Molybdenum (Mo)-Total 0.00080 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Nickel (Ni)-Total 0.0088 0.0020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Phosphorus (P)-Total 5.81 0.20 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Potassium (K)-Total 24.7 0.020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Rubidium (Rb)-Total 0.0279 0.00020 mg/L 14-SEP-10 14-SEP-10 | R1466569
Selenium (Se)-Total <0.0010 0.0010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Silicon (Si)-Total 6.32 0.050 mg/L 14-SEP-10 | 14-SEP-10 | R1466569

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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ALS LABORATORY GROUP ANALYTICAL REPORT

Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L930600-2 ARV-4
Sampled By:  STEPHANIE CHARITY on 10-SEP-10 @ 11:15

Matrix: WASTE WATER

Total Metals by ICP-MS

Silver (Ag)-Total 0.00025 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Sodium (Na)-Total 116 0.030 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Strontium (Sr)-Total 0.323 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Tellurium (Te)-Total <0.00020 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Thallium (TI)-Total <0.00010 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Thorium (Th)-Total 0.00032 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Tin (Sn)-Total 0.00082 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Titanium (Ti)-Total 0.0196 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Tungsten (W)-Total <0.0010 0.0010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Uranium (U)-Total 0.00044 0.00010 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Vanadium (V)-Total 0.00470 0.00020 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Zinc (Zn)-Total 0.0241 0.0050 mg/L 14-SEP-10 | 14-SEP-10 | R1466569
Zirconium (Zr)-Total 0.00199 0.00040 mg/L 14-SEP-10 | 14-SEP-10 | R1466569

L930600-3 OLD LAGOON 1
Sampled By:  STEPHANIE CHARITY on 10-SEP-10 @) 14:45

Matrix: WASTE WATER
Miscellaneous Parameters
Biochemical Oxygen Demand 7.2 6.0 mg/L 13-SEP-10 | 18-SEP-10 | R1470801
Fecal Coliforms 1500 3 MPN/100mL| 16-SEP-10 | R1470183

L930600-4 OLD LAGOON 2
Sampled By: STEPHANIE CHARITY on 10-SEP-10 @ 14:30

Matrix: WASTE WATER
Miscellaneous Parameters
Biochemical Oxygen Demand <6.0 6.0 mg/L 13-SEP-10 | 18-SEP-10 | R1470801
Fecal Coliforms <3 3 MPN/100mL 16-SEP-10 | R1470183

L930600-5 SL-1
Sampled By:  STEPHANIE CHARITY on 10-SEP-10 @ 15:00

Matrix: WASTE WATER
Miscellaneous Parameters
Biochemical Oxygen Demand 420 6.0 mg/L 13-SEP-10 | 18-SEP-10 | R1470801
Fecal Coliforms 15000 3 MPN/100mL| 16-SEP-10 | R1470183

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Qualifiers for Individual Samples Listed:

Sample Numbe Client ID Qualifier Description
L930600-1 ARV-2 EHR Exceeded Recommended Holding Time On Receipt: Proceed With Analysis As
Requested

Sample Parameter Qualifier Key:

Qualifier Description

DLM Detection Limit Adjusted For Sample Matrix Effects

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ANIONS5-IC-WP Water Anions scan (IC) EPA 300.11C

This analysis is carried out using procedures adapted from EPA Method 300.1 "Determination of Inorganic Anions in Drinking Water by lon
Chromatography".

BOD-WP Water Biochemical Oxygen Demand APHA 5210 B

(BOD)
The sample is incubated for 5 days at 20 degrees Celcius. Comparison of dissolved oxygen content at the beginning and end of incubation provides a
measure of biochemical oxygen demand. If carbonaceous BOD is requested, TCMP is added to the sample to chemically inhibit nitrogenous oxygen
demand. If soluble BOD is requested, the sample is filtered prior to analysis. Surface waters have a DL of 1 mg/L. Effluents are diluted according to
their history and will have a sample DL of 6 mg/L or greater, depending on the dilutions used.

EC-WP Water Conductivity APHA 2510B

Conductivity of an aqueous solution refers to its ability to carry an electric current. Conductance of a solution is measured between two spatially fixed
and chemically inert electrodes.

FC-MPN-WP Water Fecal Coliform APHA 9221A-C
The Most Probable Number (MPN) method is based on the Multiple Tube Fermentation technique. The results of examination of replicate tubes and

dilutions of a sample are reported after confirmations specific to total coliform, fecal coliform and E. coli are performed. Results are reported in
MPN/100 mL for water  and MPN/gram for food and solid samples.

HG-T-CVAF-WP Water Mercury Total EPA245.7 V2.0

Mercury in filtered and unfiltered waters is oxidized with Bromine monochloride and analyzed by cold-vapour atomic fluorescence spectrometry.

MET-T-L-MS-WP Water Total Metals by ICP-MS U.S. EPA 200.8-TL
Total Metals by ICP-MS: This analysis is carried out using sample preparation procedures adapted from Standard Methods for the examination of Water

and Wastewater Method 3030E and analytical procedures adapted from U.S EPA Method 200.8 for analyis of metals by inductively coupled-mass
spectrometery.

NH3-COL-WP Water Ammonia by colour APHA 4500 NH3 F

Ammonia - Colourimeric using Salicylate-nitroprusside and hypochlorite, in an alkaline phosphate buffer.

NO2+NO3-CALC-WP Water Nitrate+Nitrite CALCULATION
OGG-IR-WP Water Total Oil and Grease APHA METHOD 5520C
PH-WP Water pH APHA 4500H

pH of a sample is the determination of the activity of the hydrogen ions by potentiometric measurement using a standard hydrogen electrode and a
reference electrode.

PHENOLS-4AAP-WT Water Phenols (4AAP) EPA 9066

An automated method is used to distill the sample. The distillate is then buffered to pH 9.4 which reacts with 4AAP and potassium ferricyanide to form a
red complex which is measured colorimetrically.

SOLIDS-TOTSUS-WP Water Total Suspended Solids APHA 2540

The residue retained by a prepared 1.5 um Whatman 934-AH glass microfibre filter dried at 105 degrees C.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.
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Reference Information

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WP ALS LABORATORY GROUP - WINNIPEG, MANITOBA, CANADA
WT ALS LABORATORY GROUP - WATERLOO, ONTARIO, CANADA

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

mg/kg - milligrams per kilogram based on dry weight of sample

mg/kg wwt - milligrams per kilogram based on wet weight of sample

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.



Quality Control Report
Workorder: L930600 Report Date: 22-SEP-10 Page 13 of 14

Legend:

Limit 99% Confidence Interval (Laboratory Control Limits)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

J Duplicate results and limits are expressed in terms of absolute difference.
RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.




Quality Control Report

Workorder: L930600 Report Date: 22-SEP-10 Page 14 of 14

Hold Time Exceedances:

Sample
ALS Product Description IDp Sampling Date Date Processed Rec. HT Actual HT  Units Qualifier
Physical Tests
pH
1 10-SEP-10 11:35 13-SEP-10 12:52 0.25 73 hours EHTR-FM
2 10-SEP-10 11:15 13-SEP-10 12:52 0.25 74 hours EHTR-FM
Anions and Nutrients
Anions scan (IC)
1 10-SEP-10 11:35 14-SEP-10 15:19 48 100 hours EHTR
2 10-SEP-10 11:15 14-SEP-10 15:19 48 100 hours EHTR
Bacteriological Tests
Fecal Coliform
1 10-SEP-10 11:35 13-SEP-10 08:54 48 69 hours EHTR
2 10-SEP-10 11:15 13-SEP-10 08:54 48 70 hours EHTR
3 10-SEP-10 14:45 13-SEP-10 14:59 48 72 hours EHTR
4 10-SEP-10 14:30 13-SEP-10 14:59 48 72 hours EHTR
5 10-SEP-10 15:00 13-SEP-10 14:59 48 72 hours EHTR
Aggregate Organics
Biochemical Oxygen Demand (BOD)
1 10-SEP-10 11:35 13-SEP-10 08:48 48 69 hours EHTR
2 10-SEP-10 11:15 13-SEP-10 08:48 48 70 hours EHTR
3 10-SEP-10 14:45 13-SEP-10 08:48 48 66 hours EHTR
4 10-SEP-10 14:30 13-SEP-10 08:48 48 66 hours EHTR
5 10-SEP-10 15:00 13-SEP-10 08:48 48 66 hours EHTR

Legend & Qualifier Definitions:

EHTR-FM:  Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended.

EHTR: Exceeded ALS recommended hold time prior to sample receipt.

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.
EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).

Notes*:

Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes. Samples for L930600 were received on 13-SEP-10 11:34.

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this
Work Order.
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Summary of Canadian water quality guidelines for the protection of agquatic life.

Freshwater Marine

Parameter™ Concentration (pg-1. '] Datel Concentration (ug-1. I:| Datel
Acenaphthene [See Polycyclic aromanc

hydrocarbons (PAH=))
Acndine [See Polvevelic aromatic

hydrocarbons (PAHs))
Aldicarb i TEpas 135~ 14055
Aldrin + Dieldrind opoged 1987
Alurminind 51002 1987
Amumonia (total) see facisheet 2iHH
Ammonia (un-omnzed) I U]‘_ 2(HH
Amniline 2 19493 Insufficient data 1993
Anthrageng [See Pelvevelic aromans

hydrocarbons (PAHs)]
Arsenic) 5.0k 1997 12.5% 1997
Alrazine 1.8 1980

DBeneigjanthracenes [See Polyovelic aromatic

hydrocarbons (PAHs)
Benzene! aTpe k T8I RIS 140
Benzofampyrene [See Polyoyche arcmane

hydrocarkons (PAHs)|
2. 2-Bisip-chlomophenyl-1.1, 1-trichloroethans

[See DDT (total)] :
Bromacil 5,084 1997 Insufticient data 1997
Bromoform [See Halogenated methanes,

Trnbromomethane ]

Bromoxymil 50 193 Insufficient data 1993
Cadmium 07 190G 012 | 09¢
Captan 1.3% 1] )

Carbary] 020t 1957 0 Fzed 14997
Carbiofuran 1.8 Tepe)

Carbon tetrachloride [See Halogenated
methanes, Tetrachloromethane]

Chilordaned T 1987

Chlorinated benrenes
Monochlorobenzenc ] 5u-k [an? Fgek Rk
.2-Dichlorobenzene 0,706k lou7 4a¢k 1957
1 3-Dichlorobenzene {50k 1047 Insufficient datak 1997
1.4-Dichlorobenzene ek LoaT Insufficient data¥ 1997
1.2 3-Trichlorobenzene g0k 19T Tnsufficient data® 1997
1.2.4-Trichlorobenzene 24k 1997 540k 1997
1.3 5-1nichlorabenzensd Losuifictent dara® 1947 Insufficient data® 1997

Conliniied.

Canadian Envronmmental Quality Guadelines
Canadian Councal of Ministers of the Environment, 1999, updated 2001, 2002, 2003, 2003, 2006, and 2007



SUMMARY TABLE Canadian Water Quality Guidelines

for the Protection of Aguatic Life

Update 7.0
Freshwater Murine
Parameter? Concentration [ug-lf'} Datel® Concentration {uﬁ-!."} Datel
Chlonnated bensenes—Contmued
1.2.3 4-Tetrachlorohenzene 1.8k 1997 Insufficient datak 1997
1.2.3 5-Tetrachlorobenzened Insufficient data® 1097 Insufficient data® 1997
1,24, 5-Tetrachlorohenzene? Insufficient daia® 1997 Insufficient daia® 1997
Pentachlorobenzene 605K 1907 Insufficient datak 1997
Hexachlorobenzene! Insufficient data®1* 1997 Insufficient datak 1997
Chlornated ethines
1. 2-Duehloroethans 1005 1991 Imsufficicnt dara 14991
1.1, 1-Trichloroethane Insufficient data 1991 Lmsutiicicnt dara 14991
1.1.2, 2-Tetrachloroethane Insufticient doto 1941 Irenfficient dara 14991
Chiorinated ethenes ]
1,1, 2-Tnelloioethene 2154 1941 lmuffizient dara 14941
{Tichloroethylene; TCE)}
1,1.2,2-Tetrachlormethene 1176 1993 Tl erent data (R
{Tetrachloroethylens; PCE)
Chlorinated methanes
[See Halogenated methanes)
Chlorinated phcnc:a'..l;'i
Monochlorophenols 7 1947
Dichlorophenaols 0.2 1987
I'richlorophenals 18 IDEN
Tetrachlomophenals 1 1987
Pentachlorophena] (PCTP) 0.5 19M7
Cllorme, reactive [See Eeactive chlonme
species)
Chloroform [See Halogenated methanes,
Trnchloromethane|
4-Chloro-2-methy] phenoxy acetic acd
[See MCPA]
Chlorothalonil 0.18¢ 104 0,36 1hag
Chlarpyrfos 00035 1997 0.z ooy
Chromium
Privalent chromium (il gyck nay bk Loy
Hexavalent chromium (S VI)) 1.0% T 15k [
Chrysene [See Palyeyvehe aromatc
hydrecarbons (PAHs)
Coloir MNarrative 1904 Marrative 1400
Copperd 2-4m (08T
Cyanazine 201 1
Cyamided 5 (as free CM) LUsT
DDAC (Didecy] dimethy] ammonium chloride) 1.5% L G Insufficient data 15y
DoT [I.ﬂl.']l]-d (2.2-Bisip-chlorophenyli-1,1,1- gl 1937
trichloroethane; dichloro diphenyl
trichlorocthame)
Nebris (litter/settleable matter) Warrative® (B
Comlinved.



Canadian Water Quality Guidelines
for the Protection of Aquatic Life

SUMMARY TABLE
Update 7.0

Parameter®

Freshwater

Marine

Concentration (pgL ")

Datel

Concentration {uf;l,"} Datel

Deliamethrin
Deposited hedload sediment
[See Total particulate matter|
Dibremochloromethane
[See Halopenated methanes)
IMicamba
Dichlorobenzene [See Chlormated benzenes |
Mmehlorobromomethane
| See Halogenated methanes)
[Michloro diphenyl trichloroethane
[See DT (tatal )]
Dichlorocthane [Sce Chlormated ethancs)
Iichloroethylene [ See Chlonnated ethanes,
1.2-Dwchloroethane)
Dichloromethane [See Halogenated methanes|
Dichlorophenols [See Chlormated phenols|
2. 4-Dnchlorophenoxyacetic acid [see Phenoxy
herbicides]
Daclofop-methy]
Midecy| dimethyl ammoninm chloride
[See DDAC]
Diethylene glveol [See Glyeols]
D 2-ethylhexyl) phihalaie
[Sce Phthalate csters]
Iisopropanolamine (TTPA)
Dimethuoale
Di=p-hutyl phthalate [See Phihalate esters]
Di-p-octyl phthalate [See Phthalate esters]
Dinoseb
Dissolved gas supersaturation
Dissolved oxygen

Endosul fan®

Endrind )

EthvIbenzene!

Lthylene ghrcol [See Ghycols]

Fluoranthene [See Polyeyelic aromatic
hydrocarhons (PAH=))
Fluorene [See Pobyeyelic aromanc

hydrocuarbons (PAHs))

Glyeols
Ethylene glveol
ethylene glycol
Propylene glyecl
Cilyphosate

(1004

et

6.1

| 6T
62"

005
Marrative

5500-9300kn

002
el
L:;||'|.i:,|i

192 o0ok
Insufficient duta®
SO0 00k

(v

|7

IR

TEEE

5
1993

(3
19949
1999

LURT
(87
S

1997
1947
1997
1489

Insufficient data 1997

Insufficient data 2005
Insullcient dulu 1993

Marrative ) 1909
=R000 and Nareanve®® 1990

et 100

Insufficient data 1997
Insufficient data 1997
Tnsufficient data 1997

ontinmed



SUMMARY TABLE

Canadian Water Quality Guidelines
for the Protection of Aguatic Life

Update 7.0
Freshwater
Parameter? Concentration [ug-lf'} Datel® Concentration {uﬁ-!."} Datel
Halogenated methanes
MMonochloromethane (Methwv] c'hlm'jdv:‘]d Insufficient data 1952 Insulheaent dul 199z
Dichloromethane (Methvlene chloride) 98¢ 1962 Lsutiicient <dara el
Trichlosomethane (Chlorofom) 1.R5" 1912 Insufficicnt dara 14992
l'etrachloromethane (Carbon tetrachlonde) 13 391 19 Trsu Tieienl dala |92
Monobromomethane {Methyl hmmid-::]d Insufticient data 1992 Tl Tierent data 1992
['ribromometharie {Hﬂﬂl!l.lﬁu'lll]d Insufficient datin (902 Insutficient datn 1992
Dibromochloromethaned Insufticient datn 192 Insufticient datn 1942
Dichlorobromomethane? [msufficient data 19492 [nsufficient data 1992
HCRET) [See Hexachlorohutadiens {HCRTY)|
Heptachlor (Heplachlor eposide }d et 1987
Hexachlorobenzene [See Chlonnated benzenes]
Hexachlosobutadiene (HCBL) 135k 1954
[lexachlorocvelohexane { Lindane }"I (.01 1987
Hypochlorous acid [See Reactive chlosine speeies]
Tmidacloprid®® 0.23% 2007 0ns¢ w7
Incrganic fluorides 120 i1
F-lodo-2-propynyl buty] carbamate [See [PBC]
IPBC (3-Iodo-2-propyvny] buty]l carbamare) 1.0% 96
Tron® 300 1967
Luwid 17 1987
Lindane [ Scc Hexachloroeyclohexane |
Linured T0F L5035 Insufficient data 1995
MCPA (4-Chloro-2-methy] phenoay scelic
agid; 2-methyl-d-chloro phenoxy acetic acid) 2,65 1905 4.2¢ 1995
Mereury®
Inecrganic Mercury® 0026 2003 Q.0LGEw 2005
Methylmercury 0.0045% 2003
Methv] bronnde [See Halogenated methanes,
Monohremaomethane |
Methyl chlonde [See Halogenated methanes,
Monochloromethane|
2-Methyl-d-chloro phenoxy acetic acid
[Ses MCPA]
Methylene chlende [See Halogenated
methanes, Dichloromethane]
Methvl fertiar-butyl ether [See MTBE]
Metolachlor 7B 1991
Memnbuzin 1.0¢F 1K)
Molvhdennml T3¢ 1500

Monobromomethane
| See Hologenated methanes]
Monochloramine | See Reactive chlorine
SPHCiCE)

[T



Canadian Water Quality Guidelines SUMMARY TAEBLE
for the Protection of Aquatic Life

Update 7.0
Freshwater Marine
Parameter® Concentration {ug-l,"} Datel Concentration {uf;l,"} Datel
Monochlorobenzene
[See Chlonnated benzenes)
Moenochloromethane
[See Halogemated methanes)
Monochlorophencls [See Chlorinated phenols|
MTBE (methyl serticuv-butyl ether) TEIR 20035 M N
Naphthalene [See Polveychc aromatic
hydracarbons (PAHs)|
Nickeld 25 150P 1987
Mitinte 13 (pe-u-¥ E T AR M3
Nitrited 607 1987
Nonylphenol and its ethoxvlates 1.oet 22 0.7t 2002
Nutrients Cdance Framework™ 20044 Guidinee Framewaork 85h 2007
Organatins
Tributyltin (L{se 1942 01 E 1992
I'rievelohexylin Insufticient data 15942 Insufticient daia 1992
[riphcnyvitin 00226 1992 [nsufficicnt data 1992
Oaovgen, dissnbved [See Dissnhved oxygen)
PAHs [See Polvevelhe aromatic hydrocarbons
({PAHSs)]
PCBs [See Polychlormated baphenyvis
{PCBs)todaly)
PCE [See Chlonnated ethenes, 1,1,2,2-
Tetrachloroethens)
PCP [See Chlorinated phenols,
Fentachlorephenal]
Pentachlorobenzene
[See Chlorinated benzenes])
Pentachloraphenol [See Chlorinated phenaols)
Permethrin®® (L004% 20K 001 20046
l:rl]'Iﬂ 6.5-9 98T T.0-8.7 and Marrative 199G
Phenanthrene [See Palyevelic aromatic
hydrocarbons (PAlls))
Phenals (mono- & dibhvdnc) 4.0k 1999
Phenoxy herbicidesd 9 4.0 1987
Phosphorus Gundanee Framework® 200 Guidimee Framework™? 2007
Phihalate esters
[Di=p=butyl phthalate 1 9% 1993 Insufficient data 1993
i 2-ethylhexyl) phthalate 16% 10493 Insufficient data 1993
Di-i-octy] phithalate Insutficient data 1993 Insutficient data 1993
Picloram o5 1 4K
Polvchlonmated biphenyls (PCHs) (totaly? gpgrel (987 el 19|

Confintied,
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Freshwater Murine
Parameter? Concentration [ug-l."} Datel® Concentration {uﬁ-!."} Daie
Polyveyehe aromatic hyvdrocarbons (PAHs)
Acenaphthene 5.B% 19549 Insulheaent dul 1aun
Acndine 4.4¢ 154 Lzutficient dara 1o
Amthracene 0012 140 Imsufficicnt dara T8y
Benzfmianthracens 0] 8 1500 Trsw Tizienl dala |4y
Benroraipyrene (.01 5% g TnsulTetert data [
Chrysene Insufficient datn [0 Insutficient datn 1994
Flucranthens 0. 04* [0 Insufticient datn 1%
Fluorene 30 1 i [nsufficient data 15
Naphthalenc 1.1* [RH | 4¢ 1995
Phenanthrene 04 1909 Insufficient data 1994
Pyrene 0.025% 1959 Insulhsiem dal: 1998
Qumoline 34 1954 Insutiicicnt dara Ry
Propylene glycol [See Glycols]
Pyrene [See Palyvevehe aromatic hydrocarbons
(PAHs)]
Chuinoline [See Polyeyclic aromatic
hydrocarbons (PAHs)|
Heactive chlerine species (hypochlorous 0.5 and Narrative L 3 and Marmlive [43aty
actd and manochloranine)
Salinity = 0% feewation® [
Scleniumd 1.0 1947
Silverd 0.1 1987
Siumazine 10 19491
Streambed substraie
|See Total particulate matter]
Styrene 72° 190a
Sulfolane?® 30 00° 2003 InsufTicient data 20035
Suspended sediments [See Total particulate
matter|
TCE [See Chlorinated ethenes, 1,1,.2-
Trichloroethens|
Tebuthiuron 1.6% L9035 Insufficient data 1955
Temperamire Marrative® Log7 Mot o excead £1°C and 1904

Tetrachlorobenzene [See Chlonnated benzenes]
Tetrachloroethane [See Chlomnated ethanes)

Fetrachloroethene
[Sese Chlominated ethenes |
Tetrachloroethylems
| 5ee Chlorinared ethenes, 1.1.2.2-
[ztrachlorncthcne|

Marnive®

[T
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Freshwater Marine
Parameter® Concentration uJ.E-L"} Diatel Concentration {ug-]f'} Dated
Tetrachloremethane
[See Halogenated methanes)
Tetrachlorophenals [See Chlornated phenols]
Thallu! 0.8 TepE)
Toluene 2 Rk ELT x5k [0
T'otal particulate matter
Deposited bedload sediment [nsufficient dota (999 Insuificient dutn 19949
Streambed subsirate Marrative 1544 Marmative 1994
Suspended sediments Marrative 144 Namative 19949
Turbadity Mammative 194949 Marrative 19949
Toxaphenet wpage.l L1987
Triallate 0.24¢ 1552

Tribromomethane [See Halogenated methanes)
Tributyltin [See Organotins)
Trichlorobenzens [Ses Chlonnated benzenes]
Trichloroethane | See Chlornated ethaties]
Irichloreethene | See Chlonnated ethenes|
Trichlomeethylene [See Chlorinated

cthenes, 1,1,2-Trichlorocthenc|
Trichloromethane [See Halogenated methanes|
Trichlorophenols [See Chlornuted phenuls|
Tricyelohexyltin [See Organotins] .
Triflurahn 01,20 1993
Triphenvlon [See Organotins|
Turbidery | See Toml particulate matier]

Fined 10 1907

U yless otherwise indicated. supporing docurments are avalable from the Natonal Guidelines and Standards Office, Envircoment Canada.

hT he guidelines dated 1987 have been carried over from Camadian Water Ohaline Guidelines (CCREM 19873 and no fact sheet was prepared. The
guidelines dated 1984 to 1997 were developed and imtnally published m CCEEM 1987 as appendixes on the date indieated. 'They are published as fact
sheets in this document. Diher guidelines dated 1997 and those dated 1994 are published for the first time m this document.

“laterim guideline.
ﬂN-:,k [et sheel ereated, For more mlommision on this gusdeline, please reler e Canadion Waier Quality Gridelmes (CCREM 1987}

T has gouellnE [u;ig'inu“:.- '|'|u|‘.||i5|1£|l n Canaelion Water ;_Jrk.-nlj'.l:r {riidedines il'l']'l!ﬁ_':['.-l 1987 + .-"l.p;n':ndi:mx_] m 1987 or 199] [PUHs in marine waters|] 1s
no longer recommended and the value 15 withdrawn. A water quality guideling is not recommended. Environmental exposure s predominantly via
sediment, zoil, and'or tissee, therefore, the reader i= referred 1o the reapective puidelines tor these media

Frhis substance meets the eriteria for Track | substances under the national COME Paolicy for the Management of Toxic Substances (FMTS) (e,
persistent, bicaccumulative, primarily the result of human sefivity, and CEPA-toxic or equivalent), and should ke subject to virtual elimination
strategies. Guidelines can serve as action levels or interim management objectives towards virtual elimmation.

EAluminian gusdeline= 5 pg L at pH <65
= 100 pg L' at pH =63

h;‘i.mmnnln guidelme: Expressed as pg umonized ammonia It This would be equivalent ta 15,2 pg ammonia-nitrogen LY. Guideline for total ammonia
15 temperature and pH dependent, plesse consult Getshee for more imlfrmatn,

"mdeling value shightly modified from CUREM 1987 + Appendices due to re-evaluation of the significant figures.
Frhe technical document for the guideline is available from the Ontano Ministry of the Enviromment.

KSubstance has beon re-evaluated sinee CCREM 1987 + Appendixes. Either a new guideline has been derived or insuflcient data existed to denve a
new guidichne.
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L adenium puideline = Ill]-"':'!F‘:'Em!z'IlmrdnﬂrII 32

MCopper guideling =2 pel! ata water hardness of 0-120 me L™ {soft to medium) as Cal0y
-3 Pg'_l'_." al s witler harmess of 120180 rng'T_," {hamd) us Cal0);
=4 pg'f_.' | ala water hamess =180 :ma'l.“‘ {very i'|;.'n'|J} as Cal |

Missolved oxyvgen for warm-water biota:  early life stages = 6000 pg-L™
ether life stages = 300 pg-L.”
for cold-water hinta:  early lifie stapes = 9500 pp 1"
other life stages = 6500 pg-L™
Lead guideline =1 pgL” at o water harness of 0-60 mg-1”" (s0f1) as CaC),
=2 pe-L! at a water harness of 60-120 me-L (medium) as ¢l O,
=4 gl at a water larmess of 120-180 g L7 (hard) as CaC,
=1 pg']:." al a water harness =181 mg'l. . [verv hard) az [_'a(_'ffl,

I-}NiL"kCI guidealine =25 p.g'r_," at a water harmess of (60 'r'r!g'l_. rsoft) as Cal’(1

=63 poL at o water harness of 60-120 mg L' (medium) as CaCO,

- 110 |.|E'|_.'I wl aowaler hemass ol 120180 rn!,"[," {hard) ws Cal0y

= 150 g L at a waler bamess =180 me- L™ [very hard) as Cal’0;
QThe guideline of £.0 pg L for phenoxy herbicides is based on data for ester formulations of 2 4-dichlorophenoxyvacetic acid,
"The technical document for the guideline is svailable fron: British Columbiz Ministry of Enviroament, Lands and Parks,

STemperature: {for more information, see CCREM [987)
Thermal Stratificatinn: Thermal additions to receiving waters should he such that thesmal stratification and subsequent tumover dates
ate mol altered frem those existing prior te the additiens of heat from artficial oogins.
Maximum Weekly Average Temperamre: Thermal additions to receiving waters shoald he such that the maxomem weekly average
temperatuns is not excesded.

Short-term Exposure to Extreme Temperature: Thermal additions to recerving waters should be such that the short-term exposures 1o
maximum temperatures are not excecded. Exposures should not be 5o lengthy or frequent as to adversely affect the impartant
sperits

tl-:xpmsstdun a TEQ basis using NP TEFs, sze Table 2 in factsheet
U or protection from direct woxic effects; the guidelines do not consider mdirect effects due w eutraphication,

""_\lrl.!.l' not previel acenmulation of methylmercary in aqu;n:in: lifie, therefore, may mot pridect wildhife that consume al..|u:|.1'i|: life: see facisheer for details,
Consult also the appropriate Canadian Tissue Residue Guideline for the Protection of Wildlife Conswmers of Aquatic Biota.

Whday not fully protect higher trophic level fish: see factsheet for details.
’:ﬂ_'amdiun Gimdanee Framewaork for l'ﬁﬂeﬁphﬂru\. 1 for d.lﬂ\-'l.'ll.lpil,'lE ph:ﬁwwu& gu'iduﬁnux l:_dumx ncE ]'.‘TLI'A."AJL' Euiil&nl.‘q.: on oiher freshwater |_'|IJ["|'_iL".I1!$}. i
provides Trigger Ranges for Total Phosphons (see Guidance Framework for Phesphorus factshect):
ultrz-oligetrophie <4 ug- L1
aligotrophic 4-10 pg-L"'
mesotzophic 10-20 pg- L7
mesa-cutrophic 20-35 pe- L7
cutraphae 35-100 pg- 1 ]
nyper-eutrophac =100 pg-L
¥(iuidelines are expressed m ug nitrate- L. These values are equrvalent to 2904 pe mtmate-mtrogen-L”, and 3600 pg nitrate-nitrogen:L”, for freshwater
and mearine respectively.

“Guideline is expressed as pg nitrite-nitrogen-L™, This value is equivalent to 197 pg nitrite-L*

¥4 pporting documents are available from the Canadian Couneil of Ministers of the Environment al

hitp-twww come.capublications/'ceqe regehitml?eategory id=1213

M e Canadian Guidses Framewnrk for the Management of Nearshore Marne Systems is for developmg mutrient (phosphorus smd nitrogen)
suidelings for nearshore manne svstems, Refer to factsheet for detnils
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‘.-—
Tahle 1. Canadian Soil Quality Guidelines {Jng:-kﬂ']}.
Land Use and Soil Texture
SubstanceY r::::;!- Agricultural® Rﬂm*‘"m;l'f Commercial” Industrial®
released? paridand
Coarse Fine Cioarse Fing Coarse Fine Coarse Fine
Arsenic (morganic) 1997 jab 1ot 12k |2k
Barium 2003 TEOE S00° Zi0ne 2=
Benzene
Surface™ 200 ppzett gooegtt 0T 0008 030 00sRT oRptt onosgtt
Subsoil™ ST 0030t p0osstY wuEit poueElY 00300 0u0estY Guauky ooyl
Surface® apgs DO09SE 0 D0ASLE (LonuShY oneEls oEEY 0aHeE ke ol
Subsoil® 2004 001N popegtt OGHT o0&t O30T Q00Estt oozttt o pogatt
Benzoraipyrene 1997 1% 7t o7t 0.7
Cadmium 1999 1.4b 10 L 22k
Chromiura
Fotal chromiue 1997 bt (L x7b w7t
[lexavalent chromium (V1) 1999 in4h n.4h | 40 |.4h
Copper 1999 63b wab L gk
Cyanide {froc) 1997 .ok ol g b gl
DDT (total) 1999 07 7 1211 1741
Duisogropamolamine (DIPAY 2006 1&ob [ it [aph [ anh
Ethvlbenzene
Surface 2004 oozt ooty oonEr o oniEht 008 oot pasxt o angsh-
Subsoil A0 ppsat ooistt pos2t oplEW gosz' oolEld pesa' aolslt
Lthylene alyeol 1999 oink i - a0k gk
Lead 900 7ob JENL 2o arnh
Mercury (inorganic) 19949 660 ik 2l s
Maphthalene 1997 pd pah 2ah agh
Nickel 1999 s ol 50l s
\:,]:::ﬂl:ﬂ“,ﬂim“i ® 2002 5.0 5.7 14 |4
Pentachlorophennl 1997 7.6 70h Tab 7 b
Phenol 1997 3.4k 3.ah 380 1ah
J:i?i?l?mmw P 1999 0.5 1.7 33 3kl
Paolyehlornated dibenzo-p-
dioxms’ dibenzofurans 2002 4ng TECkg ' 4ng TEQkg ™! 1 4ng TEQkg™ T 4ng TEQkg'®
(PCDDNTs)
Bogsiiann glvesl 2006 .In..xu[hl:llunl -|J1.~ult:c1.cn-'. .[[I.'ii.ljh-i.'l-.mﬂ .]11:\.:I.I|.'|!\.'I.\.‘]'.I[
information” mformation” information" information”
Selenium 2007 1k L 2gh 2.ghb

Canadian Environmental Quality Guidelines

Canadian Council of Ministers of the Environment, 1999, updated 20001, 2002, 2007, 2008, and 2007

Coantimied
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Land Use and Soil Textare
Suhstance rr::::i‘i-' Agriculiu ral’ Rﬂiﬂ?nﬁﬂ’b' Commercial” Industrial’
released? paridand
Coarse Fine Coarse Finz Coarse Fine Coarse Fine
Sulfolane® 2006 gk o.sb 0.ab 8P
Tetrachloroethylene 1997 0n.1% -:J_zf n.f»r el
Thallium 19949 ol @ 1° 1
Teluene
Surface 2004 037 ooEt i Tt It VERD kit 157! i sl
Subsoil 00T gan pest 0T aog 03 st aart oo
Trichloroethylene 20046 0. By n.o1b-u i by ookt
Tramium® 2007 23 23! %L ot
Vanadium 1997 R 130! 120 130
Kylenes
Surface 2004 1t 2.4t 11t 24t 11t 24 11t 24t
Hubul 204 it 24 1L 24 1L 2.4 1L 241
Zine 1999 200! 200 o0 360
Motes:  SOGE = so] quality gudelme for envirommenital health: SO0y = sol quality gudeline for human bealth,

For guidelines decived prior to 2004, differentiotion between sodl texture (coarse/fine} is not applicable.

31._ilnl‘]|.'.|:t:||:-; released in 1997 were originally published in the working document enritled “Becommended Capadian Soil Cality Guidelines” (CCME
1997 avad have been revised, edited. and reprmted heve. Guedelines revised'released m 1999 are published heve for the fiest toe {see Table 2).

ks are sutficient and adequate to calculats an SOy and an 530G, Therefore the soil quality guideling is the bower of the two and represents a
fully mtegrated de nove gwdeline for this land use, denved 1 accordance wath the =01l protocol (CUME 1996: 2006). The cormespondmg infemim soil
quality criterion (COME 1991 ) 15 superseded by the soil quality guideline.

“Mata are msuificientinadequate 1o caleulate an SO0, a provisional SOy, an SO0, or a provisimal S0GE. Therefore the interim soil quality
criterion (CCME 19917 1= retamed as the soil quality gusdeline for this land wee {see table 2)

Ipata are sufficient and adequats to caleulate only a provisional 300G, It is preater than the corresponding interim soil quality eriterion {CCME 19913
Iherefore, m consideration of TEceplors andior p:ﬂhﬂ.xys Tl cuuminml, ihe dngerim soil 1|_|.:&li1_'.- crienon 15 relained 25 the sml l.ju:lHI::,.' gll.'in:|.|:| e for this
land use.

“Ipata are sutficient and adequate to caleulate an SO0y, and a provisional SOGy. Both are greater than the corresponding mnterim soil quality eriterion
(CCME 149013, Therefore, 1n comsideration of receptors and'or pathways not examined, the mterim soil quality crterion is retamed as the soil quality
ju.l.in:|.|:| e for this land use,

rData are sufficrent and :u]rquuh;: 1o caleulate an ‘\U{ T and a pquk‘ih'iunﬂ S, Both are less than uwh‘]ﬂmﬂling mierim sonl |.|uu|i'.}- enleromn
(OCME 1991, Therefore the soil quality guideline supersedes the interim soil quality cniterion for this land vse.

BThe soil-plant-human pathway was nos considesed in the puideline derivation. If produce gardens are present or planned, a site-specific shjective
must be deryved to take mto account the broaccumulation potential {e.z., adapt the agnoaltural gurdelme as objective), The off-site migration check
should ke recaleulated HI.'CI1|'IJ.‘iI'Ig!'\'.

hI’.‘Ia.ta are sufficient amd :'I.iln.'l.]uil'll.' i0 caloulate ¢'n|j.-' i@ pnl'-':ixi.l.ma] HQ{EE. which 1% less than the Exlxlir_g mterim soal r.|_|1:.\||i1}." eriteror (CCUME 196,
Therefore the provisional soil guality guideline supersedes the imterim soil qualiny criterion for this land use.

"Data are sufficicnt and adequate to calenlate anly an SQGx. An interim sodl quality eriterion (CCME 1991) was not established for this land use,
therefore the S0 becames the soil quality guidelme.

1 site-specific situations where the size and'or the Iocation of eommercial and industrial land vses may impact primary, sseondary, o1 terliary
CONSUMETS, the sonl and foad inges[iﬂ'n gl.l'idl.'l'inu 1% recoimmended as the '\U{_.L

KDH[:I are sullicient and adeguate s caleulve oply 2 provisional 500,

I[hla are sufficient and adequate o calculate only an S0Ge, which 15 less than the interim soil quality criterion (COME 19913 for this land use.
Therefore the 500G, becomes the soil quality guideline, which supersedes the tnterim sodl quality eriterion for this land wse.

mD:!T‘:l are aifficient and u.n].dl.jl.lil.'!u o ealcialare ﬂ1|.|_l.- an .‘\"L}f_ir_.. which 1% greater tha the mterm sml |.|uu|'i|!}- erlerion it OME 199 3 for this land wse
Therefore the mterim sodl quality criterion (CCME 1991) is retained as the eoil quality gonideline for thes land wae

Tty are sufficient and adequate 1o calculate o provisional QG ond an 500 . The provisional S0 Gey iz equal to the QG and 1o the axisting
interim sonil queality criterson (COME 1991 ) and thas becomes the soil quality guideline, which supersedes the interim soil quality eriterion for this land
nse,

b
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"UPata are sufficient and uﬂuquuw 1o caleulate a proviswonal SOGyy and an 500G: , The Frll\'isiw] S0y s less than the S0QGe and thus becomes the
aodl quality guideline for this land use.

FData are sufficient and adequats 1o ealeulate onby an 300G An interim soil quality eriterion (CCME 19211 was nol established for these subsiances,
theretore, the 500G becomes the soil quality guideline.

19 ana are sullictent and sdequate 1o caleobie only a provisiom] SO0 which s less than the existing interim soil guality criledon (CCME 1991),
Thus the provisional S0y becomes the soil quality pudeline, which supersedes the iMenm sotl quality enterion for this land wse

'Da.la are suffecient and zllm.: wate o calbeulate on |'§,- a p'm'r'i.wiwﬂ ﬂ{}ﬁ,.m. A mterim soal |:|1.1;.1|,'i1',I erilerion I:{'I:"'MF. 199y weas not estabhished for ths
land use, therefore the provisional S0y becomes the soal quality guidelme.

SData are sufficient and adequate to caleulate only an SQGym. An inferim =oil quality criterion (CCME 1991 ) was not extablished for this laed use,
theere [ome the S0 bevomes the sl quality guidelime

Yiana are sufficient and adeguate to calenlate an SOGLy and an SCG, Therefore the soil qualsty guideline is the lower of the two and represents a
Tully integrated de sove guideline for this land use,

UThis puideline value may be less than the common limit of detection m some jurisdictions, Contact junsdictions for guidance

Yata are sulBcien] aml aeleguade do caloulsle enly o prelimmary SO0 (Sml Qualiy Gurbelme Dor freshwiter agquatic life), This value 15 6,210
mgkg' See accompanying fzctsheet for further information,

WU Incremental Hisk

®10r* Incremental Risk

¥Unlesa otherwize indicated, supporting documents are available from the Mational Guidelines and Standards Office, Environment Canada.
EQupporting documents are available from the Canadian Couneil of Mindsters of the Enviromment a

hizpswewow come ' publicaions'ceqe rege himl?aategory 1d=123

References
CCME (Canadian Council of Ministers of the Enveronment). 1991, Interim Canadian environmental guality erttenia for contanmnated sites. COME.
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——— 1996, A prowoec] for the derivation of environmental and buman bealth soil quality guidelines. CCME, Winnipeg. [A sunumary of the protoes]
appears m Canadian environmental quality goidelines, Chapter 7, Canadian Couneal of Ministers of the Enviromment, 1999, Winnipeg, |
—, 1997, Recormended Canadian soil guality gmdelines, CCME, Winnrpeg.
—, 2006, A proteeal for the dervation of envirenmental and haman health soil quality guidelines. COME, Wmnnpeg, [The protocol 15 available
omline through the COME website at |'|I:Lp:. 'w'w'h.Ltm.i.:u"puhlil.:a[iqu'w:m.n.'l.|u.|'|[|:|||""|.'u|eg|.||"\-_'il.l'—lZS]
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Tahle 2. Interim remediation criteria Tor soil (mg-kg Ij that have not yvet been replaced by Canadian Soil Quality Guidelines',

Land wse
Year Residentialf
Purameter released Apgricultural parkland Commercial Industrial

General Parameters

Comductivary [d5/m] 19491 2 2 4 4

pH | ] 6 1o R 610 B filo 8 Gio 8

Sodium adsorption tatio 191 5 5 12 12
Invrganic Parnmeters

Antimony 19491 20 20 Al Al

Beryllium 1991 4 4 3 3

Boron (hot water soduble) 1991 2

Caobalt 1941 4i 300 A0 00

Fluoride itotal) 19491 200 400 2000 200

MWolvhdenum 151 5 ] 41 40

Silver 194 ] 20 20 Ak 400

Sulphur {elemental) 15951 S

T 1541 5 S0 A A
Monocyelic Aromatic Hvdrocarbons

Chlorobenzens ]3] 0.1 1 10k 10

|, 2-Dnchlorobenzene | | 0.1 | IG 10

1, 3-Dichlorobenzens 1991 0.1 | I [}

L 4-Dichlorobesene Laa] 1 1 1t 10

Styrene 191 0l 5 3G n
Fhenolic Com poumds

Chlorophenols? (each) 15 (.05 (H] 5 5

Nonchlorinated® {each) 1541 01 1 10k 1
Polveyelic Aromatic Hydrocarbons (PAHs)

Benrofaianthracene 191 0l | 10 10

Benzodhifluoranthenc 1921 0.l | I I

Benzoikithioranthene 1991 0.1 1 1 10

Dibenzia, manthracene |5 ] L 1 10 10

Indenof1.2.3-¢.dipyrene 1991 M1 | I I

Phenanthrene 1341 01 3 Al Al

Pyrene 191 ol ¥ 1o | 0
Chlorinated Hydrocarbons

Chlorinated aliphatics® (each) 1941 ol s 50 50

Chlorobenzenes! (each) 1941 UL 2 1 1

Hexachlorohenzene 1951 (.45 I 1T I

Hexachlorecyvelohexane 19 (.01 — — —
Miscellancous Organic Parameters

Nonchlorinated aliphatics {each) 196 1 — — —

Phihalic acid esters (each) ]G Rl

Cuinoline 1941 0l

['hwophene | | 0.l
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"Mt

All values are in meke™ unless otherwise stated.

Guidelings released m 1991 were published i “Interim Candian Environmental Quality Crterta for Contaminated Sies” (CCME,
19913,

These interim remediation erteria are considered generally protective of human and environmental health and were based on experience
and professional judgement.

These interim ertenza (CCME, 1991) should only be used when sal quahty gundehnes based on the CCME soi1l protocel (CCME, 1996,
2006 have not vet been developed for a given chemical. Also, because the intenm remediation eriteria were not developed using the soil
protocal and its integral checks, they cannot be modified through the site specific remediation objective procedure,

A wlorophenols include
chlosophenol isomears (omho, meta, para)
dichlorophenols (2,6- 2,5 2. 4- 3,5 2.3 3.4}
trichlorophenols (3,4,6- 2,3.6- 2,45 2.3 4- 3.4,5-)
tetrachlorghenals (23 5 6 7 3.4 5- 2.3 4 e}

b'ﬁ-lb'nchll:-r;nnh:d phenolic compomds miclude
:-;.-J'{l'i'lﬂlﬂll:\'lrlhtlhﬂ
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Abstract

The benefits of compost to aid plant growth and add stability and fertility to soils are well
demonstrated. Based on these attributes, the composting industry in Canada has become a
vibrant industry that continues to grow in size and strength.

In order to ensure a consistent, high quality product that is safe for all uses, early in the
1990s CCME established a committee to develop quality guidelines for compost that s sold
or given away. CCME, the Bureau de normalization du Québec (BNQ) and the Canadian
Food Inspection Agency (CFIA) agreed to coordinate efforts and developed compost
standards that provide a significant level of consistency, while being flexible enough to
accommaodate different (e.g. regional) nterests and issues. This joint effort led o the
development of the first edition of the CCME Compost Quality Guidelines in 1996,

Since 1996, the industry has grown to what it is today. During that growth, new science and
technologies have improved our understanding of composting and compost.  Thus, a
revision to the 1996 guidelines was necessarv. These revised guidelines reflect our new
understanding while still providing the same level of protection that was intended in the first
VErsion.

The CCME Guidelines for Compost Quality are based on the following four criteria for
product safety and quality: foreign matter, maturity, pathogens, and trace elements. The
guidelines attempt to integrate the concept that exposure is an integral part of risk by
establishing two grades of material (Category A - unresiricted and Category B - restricted).
The guidelines will help protect public health and the environment and help composting
continue to develop as an important resource/waste management solution.
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Glossary

aerated static pile: a heap of compostable materials formed to promote the aerobic
decomposition of the organic matter. Ventilation is either provided by passive or forced
aeration, rather than through frequent agitation (turning). French: fas statique aéré

biosolids: organic product obtained from the physico-chemical and/or biological
treatment of wastewater. Biosolids result from primary wastewater treatment (primary
biosolids), or from secondary wastewater treatment (secondary biosolids), and these two
tvpes of biosolids are ofien combined {mixed biosolids). These hiosolids can be derived
from the treatment of either municipal wastewater or industrial wastewater. French:
biosolides

compost: solid mature product resulting from composting, French: compost

composting: managed process of bio-oxidation of a solid heterogeneous organic
substrate including a thermophilic phase. French: compostage

contaminant: element, compound, substance, organism, or form of energy which
through its presence or concentration causes an adverse effect on the natural environment
or impairs human use of the environment. French: contaminant

forcign matter: any maller over 2 mm i dimension thal tesulls rom human
intervention and has organic or inorganic components such as metal, glass, synthetic
polymers (for example plastic and rubber) and that may be present in the compost but
excluding mineral soil, woody material and pieces of rock. French: corps diranger

in-vessel composting: diverse group of composting methods in which composting
materials are contained in a reactor vessel; the purpose is to maintain optimal conditions
for composting. French: compostage en milieu fermé

mature: term used to designate a compost that, when used as an organic soil conditioner,
does not have phytotoxic effects arising from, for example, nitrogen immobilization or
anaerobioses. NOTE — The opposite of "mature” is immature. French: mature

micronutrient: plant nutrient (for example boron, copper, molybdenum, manganese,
iron and zinc) required in lesser quantities than major (for example nitrogen, phosphorus
and potassium) and secondary (for example calcium and magnesium) plant nutrients,
having essential physiological functions in plant metabolism. French: efigodlément

municipal biosolids: biosolids obtained from municipal wastewater pretreated to
remove gravel and coarse solid waste. French: biosolides municipanx

municipal solid waste (M5W): solid non-hazardous refuse that originates from
residential, industrial, commercial, institutional, demolition, land clearing, or construction
spurces. French: déchers solides municipanx



pathogens: organisms, including some bacteria, viruses, fungi, and parasiles, that are
capable of producing an infection or disease in a susceptible human, animal, or plant
host. French: organismes pathogénes

sharp foreign matter; any foreign matter over a 3 mm dimension that may cause
damage or mnjury to humans and amimals during or resulting from its intended use.
NOTE — Sharp foreign matter may consist of, but is not limited to, the following:
metallic objects or pieces of metallic objects, for example utensils, fxtures, electrical
wiring, pins, needles, staples, nails, bottle caps; glass and porcelain or pieces of glass and
porcelain, for example, containers, dishes, glass panes, electric light bulbs and tubes,
mirrors. French: corps étranger tranchant

source separation: separation of wastes into specific types of material at the point of
generation, French: #ri d la source

thermophilic phase: biological phase in the composting process characterized by the
presence of micro-organisms which grow optimally in a temperature range of 45°C to
75°C. French: phase thermophilic

trace element: chemical element present in compost at a very low concentration.
French: élément trace

volatile solids: solids in water or other liquids that are lost on ignition of dry solids,
senerally above S00°C. French: selides volatils

windrow: elongated piles of tnangular or trapezoidal cross-section that are turned 1n
order to aerate and blend the material. French: andain

vard waste: vegetative matter resulting from gardemng, horticulture, landscaping, or
land clearing operations and includes materials such as tree and shrub trimmings, plant
remains, grass chippings, and chupped wees. French: résidus de jurdin



Acronyms

AAFC
BNQ
cce
CCME
CFIA
CRIQ
MPN
MSW
PAH
PCB
SCC

Agriculture and Agri-Food Canada

Bureau de normalisation du Québeg
Composting Council of Canada

Canadian Council of Ministers of the Environment
Canadian Food Inspection Agency

Centre de recherche industrielle du Québec
most probable number

municipal solid waste

polyeyelic aromatic hydrocarbons
polychlorinated biphenyls

Standards Council of Canada
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Section 1

Introduction

Canadians have long understood that organic matter, when composted, is a valuable
product. Compost provides many benefits, returning nutrients and organic matter to the
s0il, making it a valuable amendment for landscaping, horticulture, and agriculture.

In 1996, CCME developed guidelines for compost products, at a time when the
composting industry was still relatively young. Since then, many industries and
municipalities have implemented large-scale composting operations.

By setting standards for the quality of compost material, the guidelines helped protect
public health and the environment, as well as ensured that compost products were used
beneficially. The composting industry also benefited since the guidelines helped secure
compost as a beneficial soil amendment. increased the demand for organic materials, and
encouraged source separation of organic wastes. In short, the guidelines helped organic
materials to be regarded as a resource.

As is ofien necessary, updates 1o guidelines and standards are necessary in order to
recognize advances in new technologies and science. This 2005 revision is meant to
reflect these advances and 1o provide even better use of organic resources in Canada and
to protect the environment and human health.

1.1 Background

Several standard-setting organizations across Canada are mandated o regulate composi
and write standards concerning compost.  These include the federal government,
provincial and territorial governments, and the Bureau de normalisation du Québec
(BNQ), acting on behalf of the Standards Council of Canada (SCO)'.

Within the federal government, the Canadian Food Inspection Agency (CFIA) regulates
compost when it is sold either as a soil amendment or as a product with plant nutrient
claims under the Ferilizers Act. The provinces and territories regulate the disposal and
beneficial use of wastes on land, and therefore, the production and use of compost. In its
role, acting on behalf of the SCC, the BNQ establishes voluntary industry standards for
adoption by the SCC and endorses products that meet their standards.

Since 1993, CCME. BNQ and CFIA have aimed to coordinate efforts in an attempt to
develop compost standards that provide a significant level of national consistency, while
being flexible enough to accommaodate different interest (e.g.. regional) and 1ssues.

! The SCC coordinates voluntary industry standardization activities in Canada and represents Canada in the
International Organization for Standardization (IS0). Four standard-development organizations are
accredited by the SCC, one of which is the BNGQ. Within the SCC, BNQ is prmanly responsible for
standardizing fertilization, organic fertilizers, and soil supplements. As such, the BNGQ) is the only standard-
writing orgamization of the SCC accredited to write industry standards for compost.

-
’



CCME produced its first Guidelines for Compost Quality in 1996, In 2003, CCME directed
the Compost Guidelines Task Group to review the 1996 CCME Compost Guidelines since
the Canadian voluntary standard (BNQ) was also being revised. The BNQ public
consultations and standard revisions have led to the development of these revised CCME
Guidelines for Compost Quality.

1.2 Objectives
The objectives of Guidelines for Compost Quality are to:
» Protect public health and the environment across the country;

+ Promote harmonization with the Canadian Food Inspection Agency (CFIA) and
Bureau de normalisation du Québec (BNQ):

« Encourage source separation of municipal solid waste (MSW) to produce a high
quality compost product;

+ Produce compost standards that are consistent across the country, while
accommodating different interests and issues;

+ Incarporate the experience of industry and regulators in applying the guidelines and to
ensure that the national guidelines reflect new science and technology advances;

« Discourage the application of untreated organic wastes to land; and,

» Ensure consumer confidence through consistent natienwide product quality standards.

1.3 Scope and Applicability

These guidelines apply to compost produced from any organic feedstock as determined
by regulatory agencies. They apply to compost that 1s sold. given away or used on-site.
Specific definitions and regulatory information on on-site composting can be obtained
from federal, provincial and territorial authorities.

These guidelines do not apply to compost-based products, e.g., potting soil mixes,
although jurisdictions may wish to apply or modify the guidelines for these products.

Due to the diversity of regulatory approaches that exists m Canada, these guidelines
generally apply to the quality of compost rather than the composiing process.
Jurisdictions will develop individual siting and operating gmdelines to accommodate
Jurisdictional needs.

In response to special concerns, a jurisdiction may decrease or increase the number of
parameters to be analyzed based on monitoring data, changes in the waste stream or



processing techniques, effectiveness of source separation programs, or the potential
presence of toxic substances.

These guidelines only come into effect il adopted, in whole or in part. by an authority
having jurisdiction. Where this guideline has been adopted, in whole or in part. by an
authority having jurisdiction, it is subject o any restrictions or conditions added by the
regulatory authority.

Readers of this puideline are advised to check with the federal, provincial, or territorial
authority having jurisdiction to establish whether this guideline applies in their area of
interasl,



Section 2

Product Safety and Exposure

Products must be safe for sale or use. However, by the same token, “safety™ (or “risk™) is
the function of exposure. When assessing the safety of a product, exposure must also be
considered; if there is no exposure there can be no “risk”, Ultimately, exposure is a
function of the quantity, the intended use, and the users of a product. The question then
becomes whether a product is “safe enough” for “use as intended”. It should be
recognized that a product may be safe for one tbype of use and user, but not for another
use in which the product may be further exposed to the public, water, environment, or
planis in the food chain, These guidelines attempt to integrate the concept that exposure
is an integral part of the risk by establishing different prades of material (Category A -
unrestricted and Category B - restricted) on the basis of safety.



Section 3

Compost Product Guidelines

These compost guidelines are based on the following four criteria for product safety:
foreign matter, maturity, pathogens and trace elements.

The standards for compost quality are summarized in this section. For additional
information on the limits recommended. please refer to the “Support Document for
Compost Quality Crteria [National Standard of Canada CAN/BN(Q) 0413-200, Canadian
Council of Ministers of the Emvironment (CCME) Guidelines and Agriculture and Agn-
Food Canada (AAFC) Criteria]”.

3.1 Categories

Two compost categories have been developed for trace element concentrations and sharp
foreign matter. These categories (A and B} are based on the end use of the compost
material.

Unrestricted Use

Category A — Compost that can be used in any application, such as agricultural lands,
residential gardens, horticultural operations, the nursery indusiry, and other businesses.

Category A criteria for trace elements are achievable using best source separated MSW
feedstock or municipal biosolids, or pulp and paper mill biosolids, or manure.

Restricted Use

Category B — Compost that has a restricted use because of the presence of sharp foreign
matter or higher trace element content. Category B compost may require additional
control when deemed necessary by a province or territory.

Please note that for a compost to meet the unrestricted use category, it must meet the
unresiricted (Category A) requirements for all trace elements and sharp foreign matter. If
the compost fails one criterion of the guideline for unrestricted use but meets the criteria
for restricted (Category B) use, then it 15 classified as a Category B product. Products
that do not meet the criteria for either Category A or B must be used or disposed of
appropriately.

3.2 Trace Elements
Trace elements, for example, mercury, cadmium, lead, may be present in raw materials
from which compost products are produced. Excessive accumulation in soils over the

long term may result in toxicity to plants, animals and humans. However, copper, cobalt,
molybdenum and zinc (and possibly nickel and selenium) are plant micronutrients, and



their presence may be useful in compost. Also arsenic, cobalt, chromium, copper,
molybdenum, nickel, selenium, and zinc are micronutrients required by amimals and
humans (Webber and Singh, 1995), Cadmium, mercury and lead are of no known value
to either plants or animals, Compost applied repeatedly in large quantities to land without
monitoring trace element concentrations could theoretically cause adverse effects on
human health or the environment over the long term,

The concentrations of trace elements in finished compost (Category A and B) and the
cumulative additions to soil (Category B) shall not exceed those levels provided in Table
| as calculated on a dry weight basis.

Background information about trace elements are provided in Annexes A and B.



Table 1 Concentrations of Trace Elements in Compost and Cumulative Trace
Element Additions to Soil
CATEGORY A CATEGORY B
Trace Maximum Maximum Maximum
Elemenig®®* Concentration Concentration Cumulative
within within Additions to Soil*
Product Product® (ke/ha)

(mg/kg dry weight)

(mg/kg dry weight)

Essential or

beneficial to planis

or animals

Arsenic (As) 13 75 |5

Cobalt (Co) 34 150 30

Chromium (Cr) 210 *E i

Copper (Cu) 400 * e

Malvbdenum (Mao) 5 20 4

NiL‘kEJ _fNi]- 2 180 36

Selenium (Se) 2 14 28

Zinc (Zn) TO0 1850 370

Other

Cadmium (Cd) 3 20 4
; 5

Mercury (Hg) _{1.3 3 1

Lead (Pb) 150 5000 100

L lhese concentrations are the existing standards under the Canadian Food Inspection Agency's
Standards for Metals in Fertilizers and Supplements, September 1997 (Teade Memoranduin T-4-
03,

o Limits for copper ond chrommwm are not established i the Trade Memorandum
Calculated in the same manner as limits for the other nine elements, the frace element
additions to soil for chromium and copper would be: chromium = 2 10 ke'ha and copper
= 150 kg'ha for the trace element concentrations within the compost product | chromium
= 1060 mgkg and copper = 737 mp'ke. Detals of these ealeulations are i the “Support
Diocument for Compost Ouality Criteria [Mational Standard of Canada CAMN/BNC 0413-
200, Conadian Council of Ministers of the Environment (CCME) Guidelines and
Agmoenlmre and Agri-Food Canada { AAFC) Crfena™

i Concentrations of other elements may eventually be regulated in certain provinces o

accommaodate regional and national concerns

13




3.3 Foreign Matter in Compaost

Foreign matter detracts from good quality compost. As most compost feedstocks and
products contain foreign matter, the following quality criteria are important (o protect
human health, and to be an incentive for source separation of residuals or sorting out of
forerign matter in the final product.

a) Sharp Foreign Matter

Category A - Compost shall not contain any sharp foreign matrer of dimension greater
than 3 mm per 500 ml.

Category B - Compost shall have a sharp foreign matter content less than or equal to
three (3) pieces of sharp foreign matter per 500 ml, and the maximum dimension of the
sharp foreign matter shall be 12.5 mm. However, this compost shall not be used in
pastures, parks or for residential purposes.

b) Other Foreign matter

Category A - Compost shall contain no more than one (1) piece of foreign matier greater
than 25 mm in any dimension per 500 ml.

Category B - Compost shall contain no more than two (2) picces of forcian matrer
greater than 25 mm in any dimension per 500 ml.

3.4 Maruriny/Stability of Compaost

Characteristics of mature and stable compost include biostabilization and humus formation.
Guidelines for compost maturily are necessary as unslable/immature product has the
potential to cause adverse effects on plants when applied in large amounts or attract vectors,
such as Mies, and 1o cause odours.

Compost shall be mature and stable at the time of sale and distribution. To be considered
mature and stable, a compost shall be cured for a minimum of 21 days and meet one of the

[ollowing three requirements:

a) the respiration rate is less than, or equal to, 400 mulligrams of oxygen per kilogram
ol volatile solids (or organic matter) per hour; or,

b) the carbon dioxide evolution rate is less than, or equal w0, 4 milligrams of carbon in
the form of carbon dioxide per gram of organic matter per day; or,

c) the temperature rise of the compost above ambient temperature is less than 8 °C .



3.5 Pathogens in Compuost

As pathogenic organisms may be present in the compost feedstock, the compost itself
may also contain pathogenic organisms and, as a result, may pose a risk to human health.
To adequately reduce these health risks, the compost shall conform to the criteria outlined
in either a) or b) depending on the feedstock source.

a) When compost contains enly yard waste the following criteria shall be met:

I. The compost shall undergo the following ireatment or other process recognized as
equivalent by the relevant province or territory.

Using in-vessel composting method, the material shall be maintained at operating
conditions of 55°C or greater for three days.

Using the windrow composting method, the material shall attain a temperature of
55°C or greater for at least 15 days during the composting period. Also, during
the high temperature period, the windrow shall be turned at least five times.

Using the aerated static pile composting method, the material will be maintained
at operating conditions of 55°C or greater for three days. The preferable practice
is to cover the pile with an insulating laver of material, such as cured compost or
wood chips, to ensure that all areas of the [eed malenial are exposed (o the
required temperature.

OR

(B8]

Organism content shall meet the following:

Fecal coliforms’ < 1000 most probable number (MPN)/g of total solids calculated
on a dry weight basis,

AND

No Salmonella sp. with a detection level < 3 MPN/4g total solids calculated on a
dry weight basis.

: Prelmmnary research suggests that some composts may have hogh fecal coliform counts due to bactena of
environmental origin and not of fecal origin. Thus, fecal coliforms may not be a reliable indicator of
pathogen levels under all cireumstances. In cases where high levels of fecal coliforms are suspected to be
due e environmental contamination, additional analvsis tor Escherichia coli should be conducted. Use of
Escherichia coli content as a direct indicator of pathogen levels is not vet supported by all regulatory
agencies in Canada, but it may be used to help verify the reason for the high fecal coliform levels.



b) When compost contains ether feedstock, the following criteria shall be met:
1. Undergo a treatment (described in a),
AND
2. Organism content shall meet the following:

Fecal coliforms < 1000 MPN / ¢ of total solids calculated on a dry weight basis,

OR

No Salmonella sp. with a detection level < 3 MPN [/ 4g total solids calculated on a
dry weight basis.

A6 Organic Contaminants in Compost

Organic chemicals enter waste streams from a variety of industrial and domestic sources.
While many degrade or volatilize during waste collection, treatment (including
composting) and storage, some of these organic chemicals persist.

Some compost feedstocks may contain trace amounts of persistent”’ or bio-accumulating
organic contaminants, such as dioxins, furans, pesticides, polychlorinated biphenyls
{(PCB), polyeychic aromatic hydrocarbons (PAH) or herbicides (e.g. clopyralid). The
manufacturer should pay special attention to raw materials that might contain such
contaminants. To this effect, it is recommended that the composting of raw materials with
high contents of these contaminants be avoided.

However, given the low content of dioxin and furans in compost feedstock (Webber,
1996) and in composts produced in Canada (Groeneveld and Hébert, 2004), routine
analysis under the CCME Guidelines is not considered necessary. The same also applies
to PCB and PAH. For specific sampling requirements in each province or territory,
contact the provincial or territorial authority having jurisdiction.

* The term "persistent” 15 used to indicate resistance to transformation (Le. breakdown or degradation) i
the environment. A compound is considered persistent in soil or aquatic systems when its half-life (T Y2 o
its time for 30% decline or disappearance is greater than 180 days.

¥



Section 4

Sampling and Analytical Methods for Testing Compost Quality

The following documents can be used as a basis for sampling and analvtical test methods.

CAN/BNQ D413-200-2005 — Organic So1l Conditioners — Composts. (Amendements
organiques — Composts. )

CAN/BNQ 0413-210-2005 — Organic Soil Conditioners — Composts — Determination of
Foreign Matter Content — Sieving Method. (Amendements organiques — Composts —
Détermination de la teneur en corps étrangers — Méthode granulométrique.)

CAN/BNQ 04]13-210-2005 — Organic Soil Conditioners — Composts — Determination of
Respiration Rate — Respirometric Method. (Amendemenis organiques — Composts
Détermination du taux de respiration — Méthode respirométrique. )

These publications are available at the Bureau de normalisation du Québec (BNQ).

Bureau de normalisation du Québec
Customer Service

333, rue Franquel

Sainte-Foy (Québec) GIP 4C7
Telephone: (418) 652-2238

Taoll-free: 1 800 386-5114

Fax: (418) 652-2292

E-mail: bnqinfo@@bnq.qc.ca
htp:/fwww bng.qe.ca/

CENTRE D’EXPERTISE EN ANALYSE ENVIRONNEMENTALE DU QUEBEC,
Dénombrement des salmonelles ; méthode par tubes multiples. MA. 700 — Sal-tm 1.0,
Ministére de I'Environnement du Québec, 2003, 19 p.

hitp:/fwww ceaeq.gouv.ge.ca/methodes/pd FMA700Saltm 10.pdl

Compost sampling and analysis prolocols can also be [ound in Test Methods for the
Examination of Composting and Composi (TMECC),

US COMPOSTING COUNCIL RESEARCH AND EDUCATION FOUNDATION
(CCREF), and UNITED STATES DEPARTMENT OF AGRICULTURE (USDA), Test
Methods for the Examination of Composting and Compost.
http://www.imecc.org/imecc/



Annex A

Maximum Acceptable Trace Element Contents in Category A Compost
— No Net Degradation and Best Achievable Approach Cﬂncepts“

The no net degradation and the best achievable approach concepts are two different
concepls that were considered for the determination of the maximum acceptable trace
element contents in Category A compost.

The no net degradation concept referred to in An International Survey of Composting
Criteria (Waste Conversion Incorporated, 1992) requires that the use of compost not
change the regional background levels of trace elements in the receiving soils. In the
Review and recommendations for Canadian inferim environmenial guality criteria for
contaminated sites (1991), Environment Canada defines background level as "the
concentration of a chemical substance occurring in a media removed from the influence
of indusirial activity at a specific site and in an area considered to be relatively unafTected
by industrial activity.”

The no net degradation concept generally recognizes that the maximum acceptable trace
element contents in compost should be established by taking the arithmetic mean of
measured background levels in a defined region and adding three standard devialions
from the mean. For normal distributions, 99 % of all trace element content results for
samples from a region considered to be uninfluenced by industrial activities shall be
below these maximum acceptable contents.

Al the time of the first edition of this guideline (1996, measurements of background
levels of trace elements were available only for the agricultural soils of Alberta. Ontario
and Québec. Requirements based on the no net degradation concept were thus
established using the highest values of background levels of soils obtained from these
three provinces,

The best achievable approach concept favours the use of the best available technology
to produce an end product. This concept 15 based on the fact that the best available
technology (such as source separation) to produce the desired end product should be used
to establish the requirements for maximum acceptable trace element contents in compost.

Al the time of the first edition of this guideline (1996), data based on the best achievable
approach concepl was available in British Columbia’s Production and Use of Compaost
Regularion (1993), The data specified in this regulation were derived from municipal
solid waste residue and source separation management programs. In 2004, numbers for
Cu and Zn were derived to allow composting of other feedstocks. For Cu, the value was
raised [rom 100 to 400 mg/kg in order (o allow composting of hog manure and municipal
biosolids, Environmental justifications of trace element contents are found in Hébert and

4 Adapted from Bureau de normalisation du Québec (20005)
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Groeneveld (2003). For Zn, the concentration limit was raised from 500 to 700 mg/ke to
allow composting of poultry and hog manure, and vermicomposting. The limits for
poultry manure were based on CRIC} (1994) database values for manure and manure
composts. It is important 10 note that both the no net degradation approach and the best
achievable technology standards are policy-based eriteria for compost producits and are
not based on risk assessment associated with local soil quality.

The following 1able presents maximum acceptable trace element contents for Category A
compost established using the highest value derived from no net degradation and best
achievable approach concepis.

Table 2 Maximum Acceptable Trace Element Contents for Category A
Compost Using the Highest Value Derived from No Net Degradation
and Best Achievable Approach Concepts.

Trace Mean of Backoround Levels No Net Best Achievable Maximum
Element + Degradation Approgch Concept Acceptable Trace
3 Standard Deviations Concept Element Content in
Alberta Ontario' Duéhetl
As 10 10 13 13
d 1.6 3 2.5 3 e 3
L] 14 25 34 34 26 14
<r an S0 121 121 ety 210
Tu 28 Gk 48 ) 4y 406y
g .1 L1 .00 13 e n#
Mo 2 2 5 5
Mi 30 Gk (2 02 50° 62
Fh 20 150 oS 150 150¢ 150
Ne 2 2 7 2
Zn 124 S0 144 300 7007 T

MOTE = All results are expressed in malligrams per kilogram {dry weight basis),

I, Reference: Ontario Ministry of the Environment, 1989

2. Reference: Giroux, Rompré, Carrier, Audesse & Lemieux. 1992
3, Reference: British Columbia, 1993

4, Reference: TTébert and Groeneveld, 2003

5, Reference; Cenire de recherche indusirielle du Québec, 19494




Annex B

Maximum Acceptable Trace Element Contents in Category B Compost
as outlined in Trade Memorandum T-4-93 °

Maximum acceptable trace element contents for Category B compost ensure that the
cumulative trace element additions to soil will not exceed the requirements shown in the
table below, assuming a wet basis annual application rate of 11,000 kg/hm? (1 hm® =
10,000 m” = 1 ha) of compost at 60% moisture content (equivalent to an oven-dried mass
of 4,400 kg/hm’ containing up to 5% total nitrogen) for a period of 45 years.

No maximum trace element content for Cu or Cr was retained for Category B, which
corresponds to the absence of values indicated in "Trade Memorandum T-4-93" (CFIA,

1997,

Mote that these values, except for As and Pb, are lower than «Exceptional quality»
crileria derived by US EPA (1995) [or municipal biosolids compost [rom a risk-based

analysis.

Table 3
Compost

Maximum Acceptable Trace Elcment Contents for Category B

Trace Element

Maximum Cumulative 1'race
Element Addition to Soils*
Based on Tabie I'in " Trade

Memorandum T-4-93",
kg.-'hm: (kgha)

Maximum Acceptable Trace
Element Content in Type &£
Compost Based on Table IT in
"Trade Memorandum T-4-93",
mg'keg (dry weight basis)

Arsenic (As) 15 TR
Cadmimm (Cd) 1 0
Cobalt (Co) 30 120
Lead (Ph) 100 S0
Mercury (Hg) 1 &
Molybdenum {Mo) 4 20
Mickel (M) 36 [ &0
Selenium (Se) 28 11
Line (Zn) 370 LEs0

* The maximum arscnic content in a compost in milligrams per kilogram is caleulated as follows;

13 kg_.-"]'nn -

4400 kg.-'llh;l:l Taxdsaxl g/ 1000 mg = 1 kg_."ll[m'l'l g

2 Adapted from Bureau de normalisation du Québec (20005)
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